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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

SW11922
Date Submitted 02/06/2025 Section 454 Proponent Michael
Weinbaum
Chapter 4 Affects HYHZ No Attachments No
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification
Revert 680.5 of 2023 National Electric Code to 2020 National Electric Code text.

Rationale

The 2023 SPGFCI requirements are onerous. For pumps over 40 HP, the required SPGFCI device is not mass
produced, and only one vendor in the United States is making them. We have not seen any evidence that people
have been injured by current leakage from pool pumps that operate over 150 leg to ground. Further, these devices
generally aren't compatible with VFDs.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
The new code requirement is onerous. This proposal keeps the code requirements the same as they are now.
Impact to building and property owners relative to cost of compliance with code
Costs are reduced.
Impact to industry relative to the cost of compliance with code
Industry is not mass-producing the larger devices that the NEC update requires, so this proposal will alleviate
that pain point.
Impact to small business relative to the cost of compliance with code
This does not favor or disfavor small businesses.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes, preventing electrical shocks and fires is very important
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
This prevents an onerous update to the code
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Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities

There is no discrimination
Does not degrade the effectiveness of the code

The code under this proposal would be just as effective as the 2023 edition of the Florida Building Code..
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454.1.4.1.1
Ground-Fault Circuit Interrupters.

Ground-fault circuit interrupters (GECIs)_shall be self-contained units, circuit-breaker or receptacle types, or other listed
types. The provisions of the 2023 National Electrical Code 680.5 shall not apply.

454.2.16.1

Ground-Fault Circuit Interrupters.

SW11922Text Modification

Ground-fault circuit interrupters (GFCls) shall be self-contained units, circuit-breaker or receptacle types, or other listed

types. The provisjons of the 2023 National Electrical Code 680.5 shall not apply.

Page: 1
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

2

SW11927

Date Submitted 02/06/2025 Section 45411 Proponent Michael
Weinbaum

Chapter 4 Affects HYHZ No Attachments No

‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

SW11925

Summary of Modification
define "Interlock"

Rationale

Some code enforcement officials believe that an interlock has to be a dedicated device separate from the chemical
controller or pump VFD. However, many chemical controllers and pump VFDs are capable of this function, and they
should be considered as meeting the requirement if connected and programmed to do so.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
Adds clarity
Impact to building and property owners relative to cost of compliance with code
Reduces cost
Impact to industry relative to the cost of compliance with code
No impact.
Impact to small business relative to the cost of compliance with code
No impact.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Yes, the code currently calls for interlock to prevent hazardous situations
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
Yes.
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Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
Eliminates a small amount of discrimination.
Does not degrade the effectiveness of the code
Does not degrade.

1st Comment Period History

Submitted

4/16/2025 9:31:25 AM  Attachments No

Proponent Dallas Thiesen
Comment:

The Florida Swimming Pool Association Supports this modification.

st Comment Period History

Proponent bob vincent Submitted 4/16/2025 10:58:44 PM Attachments  No
Comment:
Many devices have been claimed to be electrical interlocks by CPCs and engineers. This definition proposed her is
ide, but is useful. Please show the TAC a number of electrical interlocks that meet these criteria and have been or
can be used with VSPs and VFDs to accomplish the goal of stopping power to the chemical feeders when the
/)

pump is no longer pumping pool water near for any reason.

1st Comment Period History

Proponent bob vincent Submitted 4/16/2025 11:02:13 PM Attachments No
Comment:
Many devices have been claimed to be electrical interlocks by CPCs. This definition proposed here is wide, but is
useful in solving this conundrum. Please show the TAC a number of electrical interlock technical data sheets that
meet these criteria and have been, or can be, used with VSPs or VFDs to accomplish the goal of stopping power to
/)

he chemical feeders when the pump is no longer pumping pool water due to any reason.

1st Comment Period History

Proponent bob vincent Submitted 4/16/2025 11:36:43 PM Attachments No

Comment:

Lets ask the electrical construction TAC about this electrical system fail-safe system. Chemical overfeeds and
poisonous gases result in the system when this system fails to shut off power to the chemical feeders. This is rare
in Florida, but devastating when it occurs.

bW11927-G4
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“Interlock™ means any _electronic switch that connects or disconnects power or an enabling signal to a device based on the state of
electronic signals from other devices. An interlock may be a standalone device or part of a programmable logic controller that also
performs other functions.

“Interlocked” means connected electronically through an interlock.

SW11927Text Modification

Page: 1

.pdf

Mod11927_TextOfModification

https://floridabuilding.org/c/c_report_viewer html.aspx 71540



4/22/25, 1:39 PM BCIS Reports

TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

3
SW11975
Date Submitted 02/11/2025 Section 454.1.10.4.2 Proponent Dallas Thiesen
Chapter 4 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification

Creates an exception in the Florida Building Code for the swimming pool and spa equipotential bonding
requirements of NFPA 70 Sec. 680.26(2)(a)-(b).

Rationale

The requirements to use a copper or steel grid for the bonding of swimming pool permitter surfaces is not justified
and does not provide improvements in the elimination of voltage gradients compared to existing methods. This
proposal seeks to maintain the status quo single wire bonding that has been in place in Florida for 20 years. In that
20 year period there has not been a single documented case of the failure of the single wire bonding method.
Additionally, it is estimated that the requirements of 2023 NFPA 70 Sec. 680.26(2)(a)-(b) will add between 2% to
10% to the cost of residential pool construction depending on copper prices and even greater costs increases for
remodels having to bring the equipotential bonding up to the 2023 NFPA 70 standard.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
This proposal will prevent unnecessary cost increases to consumers.
Impact to industry relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.
Impact to small business relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
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Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
This prevents unnecessary and costly requirements from being adopted in to the Florida Building Code.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This prevents specification of materials an methods. NFPA 70 locks consumers and the industry in to a speicific
method of compliance whereas this modification allows for multiple methods of compliance and varied use of
materials.

Does not degrade the effectiveness of the code

This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
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SW11975Text Modification

454.1.10.4.2 Equipotential bonding.

Any of the parts specified in Sections 680.26(B)(1) through (B)(7) of the NFPA 70, National Electrical Code that are repaired, replaced,
altered, or installed new at an existing swimming pool shall be connected to the existing bonding system using solid copper conductors,
insulated, covered, or bare, not smaller than 8 AWG or with rigid metal conduit of brass or other identified corrosion-resistant metal.
Connections to bonded parts shall be made in accordance with Section 250.8 of NFPA 70, National Electrical Code. An 8 AWG or larger solid
copper bonding conductor provided to reduce voltage gradients in the pool area shall not be required to be extended or attached to remote
panelboards, service equipment, or electrodes. All metallic float-in light rings shall be connected to the equipotential bonding grid. Float-in
light rings with no provision for bonding, and other devices which do not provide an electrical connection between a metallic underwater
luminaire and the forming shell of a wet niche fixture, including screws or bolts not supplied by the luminaire’s manufacturer and listed for
use with the specific luminaire, shall not be allowed for use with any underwater luminaire that is required to be grounded. Where none of
the bonded parts is in direct connection with the pool water, the pool water shall be in direct contact with an approved corrosion-resistant
conductive surface that exposes not less than 9 square inches (5800 mm2) of surface area to the pool water at all times. The conductive
surface shall be located where it is not exposed to physical damage or dislodgement during usual pool activities, and it shall be bonded in
accordance with Section 680.26(B) of the NFPA 70, National Electrical Code. A bonded concrete pool shell shall be considered to be a
conductive surface. The interior metallic surface or surfaces of any forming shell (wet niche) shall not be covered with any material,
including plaster, except potting compound covering internal bonding connections in conformance with 680.23(B)(2)(b) of NFPA 70,
National Electrical Code, shall be allowed.

In lieu of the requirements of NFPA 70 Sec, 680.26(2)(a)=(b)for conductive paved and unpaved swimming.pool perimeter surfaces, swimming

pools and spas may be bonded by single copper conductor where the following requirements are met

(1)At least one minimum 8 AWG bare solid copper conductor shall be provided

(2) The conductors shall follow the contour of the perimeter surface.

(3)Only listed splicing devices or exothermic welding shall be permitted.

(4) The required conductor shall be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

(5) The required conductor shall be secured within or under the perimeter surface 100 mm to 150 mm (4 in. to 6 in.) below the
subgrade.
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SW11975Rationale
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>
% 1 F.E. Santos PE

5333 COLLINS AVENUE
MIAMI BEACH, Fl 33140

PE # 19522 (Electrical)
Ph: 786.367.3261.
Office: 305.688.2000.Fax: 305.688.3000.Email:shinecol@bellsouth.net
MIAMI-DADE COUNTY T
BUILDING & ZONING DEPARTMENT March 13, 2007
11805 SW 26™ Street
Miami,Fi 33175-2474
Attn: Mr. Stuart Bazerman Electrical Division Director

Ref: Resistance test for bonding installation in new Swimming Paol
Job Name: Nicolas ’I‘emgesﬂnl Residence Swimming Pool
Job address: 9821 NW 26 Street DoralF1

Dear Mr. Bazerman:

This is to certify that an additional Fall-of-Potential fest was performed for a different honding installation at
the above address.

The bonding installatlon consisted of a #8 solid hare copper grid 12”x 12”and 36”wide installed around the
perimeter of the pool.

All metallic components of the pool including the reinforcing rebar in the pool walls were bonded to the
bonding installation at 4 places.

Copper Clad ground rods were driven adjacent to the poo! area and resistance tests was performed to
determine the ground continulity between the ground rods and the bonding instaliation,

A resistance to ground was measured for the bonding installation the results listed below showed resistance
with and without copper grid, less than 25 ohms for hoth systems.

Tests Date: March 7, 2007 (Single # 8) and March 13, 2007(Copper grid)

Test Instruments: Biddle Serles 3 Resistance Tester, Simpson 260

(Single # 8) (Copper grid)
Location I: Adjacent to north side of pool @ 8 feet  =5.6 ohms 5.9 ohms
Location 2: Ad]acent to east side of pool @ 6 feet = 3.4 ohms 5.4 ohms
Locatlon 3: Adjacent to south side of pool @ 5 feet =7.7 ohms 8.6 ohms

Should you have any questions regarding the above, or require additional Information, please contact us.

Respectfully,

7743

F.E. Santos, PE

https://floridabuilding.org/c/c_report_viewer html.aspx
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SW11975Rationale

Jason W Rice, P.E.
Consulting Engineer
10289 Penningcroft Lane
Mechanicsville, VA 23116
P 804-514-0743

F 804-368-7287

February 1, 2007

FSPA

Attn: Jennifer Hatfield
1718 main st. Suite 303
Sarasota, FL 34236

P 941-952-9293

F 941-366-7433

Project Location:  NEC Bonding Issue
Ms. Hatfield,

I would like to take this opportunity to express my professional opinion
about the equipotential bonding question as they pertain to pools. Itis my
opinion that the proposed language for the 2008 NEC, Section 680.26 is
sufficient to reduce the potential for voltage gradients in a pool area. The
section in question states that providing adequate bonding for a perimeter
surface requires a single, minimum 8 AWG, bare solid copper conductor to follow
the contour of the pool. This "contour bonding” shall be connected to the pool
steel in at least four (4) uniformly spaced locations (except for non-conductive
pool shells). Additionally, this contour bonding shall be 18-24 In. from the inside
wall of the pool and secured under 4-6 in. of topsoil. All splicing and connections
shall conform to NEC requirements.

I'have had the opportunity as engineer of record on more than 3,000 peol
related projects, both commercial and residential. Additionally, I have actively
been providing electrical engineering designs in the residential, commercial and

https://floridabuilding.org/c/c_report_viewer html.aspx
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BCIS Reports

industrial industries for the past 12 years. It Is my professional opinion that the
above perimeter bonding is all that is required to ensure a reduction in the
potential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments,

Sincerely,

Q,,S«Z-

ason W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Jason W. Rice, PE

Mr. Rice has over 12 years of professional experience in all aspects of
govermmental, institutional, commerdial, industrial, residential, recreational,
structural, electrical and environmental engineering, His work has traversed
the United States, the Caribbean and includes the engineering of more than
3,500 projects (over 2,000 pools) and conducting aver 1,000 inspections.

His He is supported by three assistants, a field technician, a GIS technician
and a project engineer. The field techniclan is licensed as a Certified Pool
Operator and  Pool & Spa Repair Contractor with over 10 years’ experience in
the pool industry. The GIS technician has over 10 years' of government,
commercial and residential engineering experience. The project engineer is a
mechanical engineer with over 15 years of design engineering experience,

Prior to his independent consulting work, Mr. Rice worked with an
environmental and electrical engineering, design-build firm and several multi-
disciplined, civil & MEP engineering firms. His responsibilities were in all
phases of engineering, from assisting clients with conceptual layout,
preliminary or forensic inspections and review, obtaining public official
approval on preliminary designs, preparing the final design documents,
management of construction (including inspections) to the final turnover to
the client. Mr Rica’s experience provides not only multi-discipline engineering

design but also a firm comprehension of how these fields affect the overall
sCope on a project.
Commercial

Electrical, Columbia Restaurant, Sarasota, FL. The engineering design of
modifications to the 1000A electrical distribution system,

Electrical, Dwyers Irish Pub, Ft Myers, FL. The engineering design of
madifications to the 2000A electrical distribution system,

Electrical, Metro Coffee 8 Wine Club, Sarasota, FL. The engineering design
of madifications to the 2500A electrical distribution system.

Electrical, Sarasota Commerdal Management Office Building, Sarasota, FL.
The engineering design of madifications to the 1000A electrical distribution
system,

Electrical, Mariott Resort, West Palm Beach, FL. The engineering design of
the modifications to a 800A electrical distribution system.

Electrical, AutoPilot Systems, Ft Lauderdale, FL. The engineering design of
the modifications to the 2000A electrical distribution System.

Electrical, Lo Chior, Ft Lauderdale, FL. The engineering design of the
manufacturing control system.

Electrical, Days Inn, Port Charlotte, FL. The engineering design of the fire
alarm and control system,

Electrical, Collier County Public Library, Immokalee, FL. The engineering
design of the fire alarm and control system,

Registrations:
Professional
Engineer/FL/2002

Professional
Engineer/VA/2004

Professional
Engineer/MD/2004

Professional
Memberships:
American Concrete Institute

Association of Pool & Spa
Professionals

National Fire Prevention
Assaciation, NEC
Florida Swimming Pool
Association

Community
Invoivement:

King's Charter Architectural
Control Committee
Member, 2006-2007.

Florida Swimming Pool
Association, State of Florida
Technical Advisor,
responsible for providing
technical and building code
guidance on policies and
represented the association
at the state and national
level, 2004-2006.

Conducted Building Code
Training Courses for city
officlals, various Broward &
Palm Beach County cities,
FL 2004 - 2005.
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Electrical, Homewood Suites by Hilton, Sarasota, FL, The engineering
design of the fire alarm and control system.

Electrical, The Courtyard at Market Square, Sarasota, FL. The engineering
design of the fire alarm and control system,

Electrical, Homewood Suites by Hilton, Sarasota, FL. The engineering
design of the fire alarm and control system.

Water Resources, The Singer Island Resort, Singer Island, FL. a 1,500+
SF, beach entry and recreational slide swimming pool, a 850+ SF perimeter
overflow formal pool and a 35+ SF spa. All of these pools are located above
the parking garage and supported on a column system structural design.

Water Resources, Walt Disney World, Typhoon Lagoon, Orlando, FL, a
2000+ SF, 170,000+ gal beach entry and recreational slide swimming pool.
The engineering included all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases,

Water Resources, US Marines, 29 Palms Base, Adobe Flats 11 Clubhouse,
Ocotillo Heights Community Center, Desert View Terrace Clubhouse, Twenty-
Nine Paims, CA, three (3) separate 1,200 SF, 45,000 gal pools with kiddie
water feature play areas. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, Landstar-Waterstone Development, Miami, FL a 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa, The
engineering induded all hydraulic, electrical, structural and mechanical
systems,

Water Resources, The Mariott Courtard, Pembroke Pines, FL, a 800+ SF,
30,000+ gal pool. The engineering included all hydraulic, electrical, structural
and mechanical systems.

Water Resources, The Aman Yara Resort, Turks & Caicos Iskand, 3 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa. The
engineering induded all hydraulic, electrical, structural and mechanical
systems.

Water Resources, Rolling Hills Golf & CC, Akron, OH, remodeling of a
1,800 SF pool and decking. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, The Jungle Club, Vero Beach, FL, remodeling of a 2,800
SF pool, a 49 SF spa and a new 2,300 SF pool. The engineering included all
hydraulic, electrical, structural and mechanical systems.

Drainage Design, Universal Studios, Universal’s Islands of Adventure,
Orlando, FL. Provided engineering design and build services for stormwater
runoff monitoring, retantion and alum treatment system;

Intemational Aquatics
Foundation, member of
IAF-7 committee, this
committee is responsible
for updating the national
code for swimming pool
standards, Washington DC,
2005

Facing It Together, non-
profit organization that
raises money through
sponsorship of athletic
events and provides monies
for surgical reconstruction
of facial abnormalities for
disadvantaged children,
Broward County, FL 2004 -
2006.

Leukemia & Lymphoma
Society, non-profit
organization that raises
money through sponsorship
of athletic events and
provides monies for
résearch intp the treatment
of cancer, Palm Springs, CA
2003 - 2004,

https://floridabuilding.org/c/c_report_viewer html.aspx
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Residential

Electrical, Falcone Residence, Boca Raton, FL. The engineering design of
the 1500A electrical distribution system on new residence.

Electrical, Manchester Residence, Sarasota, FL. The engineering design of
the refurbishments to the 1600A electrical distribution system on an existing
residence.

Electrical, Cannon Residence, Sarasota, FL. The engineering design of the
refurbishments to the 600A electrical distribution system on an existing
residence,

Water Resources, Brown Residence, Paradise Island, Bahamas,
engineering design of 600 SF, 18,000 gal., deep foundation koi pond and
multiple water features. Additionally, this project included the design of a
1,800 SF, 180,000 gal. pool, a 28 foot single-span RC bridge, a 120 5F, 4
column, grade beam and deep foundation gazebo structure, a 240 SF by 8
feet high RC and masonry deep foundation water fall structure. The
engineering included all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases.

Water Resources, Venturi Residence, Ft Lauderdale, FL. Engineering
design of 1,200 SF, 96,000 gal. poof and a 600 SF, two-story, RC and
masonry waterfall/cave structure. A key feature of the cave was the 28 feet
single span opening on one side. The engineering included afl hydraulic,
electrical, structural (shallow foundation) and mechanical systems. Provided
construction management on all phases,

Water Resources, Smith Residence, Plantation, FL. Engineering design of
500 SF, 21,000 gal. poot and a 100 SF, two-story, RC spa and waterfall
structure, The engineering included all hydrauiic, electrical, structural
(shaliow foundation) and mechanical systems.,

Municipal
Control System/Drainage Design, Gore Street Alum Treatment System,

City of Orlando, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Lake Howard Alum Treatment System,
City of Winter Haven, FL. Provided engineering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Port Orange Alum Treatment System,
City of Port Orange, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

https://floridabuilding.org/c/c_report_viewer html.aspx
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Control System/Drainage Design, East Lake Alum Treatment System,
Hillsborough County, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Clearwater Alum Treatment System,
City of Clearwater, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Winter Park Alum Treatment System,
City of Winter Park, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Polk County Environmental Services,
Lake Blue/Lake Cannon, FL. Provided englneering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

Control System/Water and Sewer, Miami-Dade Water & Sewer,
Alexander Orr Water Treatment Plant, Miami, FL, Complete design of
temperature and vibration control systems on four, 2000 amp emergency
generators. Provided installation, startup and calibration of the complete
system,

Control System/Water and Sewer, East Waste Water Treatment Plant,
City of Orlando, FL. Provided hydraulic and controls engineering and design
of refurbishments to 100,000 GPD reuse system and annual hydraulic system
testing, calibration and certification, Provided controls and electrical
engineering design for activated sludge, heat-tracing system.

Control System/Water and Sewer, Bradenton Waste Water Treatment

Plant, City of Bradenton, FL. Engineering design and build of methanol feed
system for 35 MGD plant.

Water and Sewer, Sykes Creek Waste Water Treatment Plant, Brevard
County, FL. Engineering design of rehab to 25 MGD influent structure
hydraulics, monitoring and control system.

Control System/Water and Sewer, US Air Force, Tyndall AF8 Waste
Water Treatment Plant, Tyndall, FL. Engineering design and build of effluent
hydraulic, UV treatment and contral system for 100,000 GPD plant,

https://floridabuilding.org/c/c_report_viewer html.aspx
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industrial industries for the past 12 years. It is my professional opinion that the
above perimeter bonding is all that is required to ensure a reduction in the
potential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments.

Sincerely, Q
@

asdn W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Electro-Kinetic Corporation

Licensed Electrical Contractors

1801 S. Ocean Drive Hallandale, Fl. 33009 Phone/Fax (954) 456-7889

March 8, 2007

Stu Bazerman
11805 SW 26™ Street
Miamu, Fl. 33175-2474

Job Name: Angie Daza
Job Address: 11103 NW 71 Terrace Doral, Fl.

Dear Mr. Bazerman,

We have inspected and tested the bonding components of the swimming pool installed at the
above address. A single #8 bond wire has been installed 360 degrees around the swimming pool.
This bonding conductor is 187 from the inside of the pool wall. All metallic components of the
pool are bonded to this wire including the reinforcing rods in the pool walls. We certify that the
mstalled components meet the requirements of Article 680 of the National Electric Code.
Resistance tests of the bonded equipment were completed on March 7, 2007,

Copper Clad ground rods were driven adjacent to the pool area and resistance tests performed to
determine the ground continuity between the ground rods and the bonded pool equipment.

An acceptable resistance to ground was measured for this swimming pool bonding system (less
than 25 ohms). There is no further recommendation for additional bonding methods required for
this location. The results of our resistance tests of the bonded equipment are listed below.

Test Date: March 7, 2007

Test Instruments: Biddle Series 3 Resistance Tester: Simpson 260
Location 1: Adjacent to west side of pool @ 6 feet 16.8 ohms
Location 2: Adjacent to north side of spa @ 5 feet 12.1 ohms
Location 3: Adjacent to south side of pool (@ 6 feet 13.4 ohms

Sincerely,

George DeSalle
Florida State Certification: # EC 1767

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 1

g Tests_2007.pdf

Mod_11975_Rationale_DeSalle Bondin

19/540



4/22/25, 1:39 PM BCIS Reports

TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

4
SW11978
Date Submitted 02/11/2025 Section 454.1.8.15 Proponent Dallas Thiesen
Chapter 4 Affects HYHZ No Attachments No
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification
Excepts spas equipped with gravity flow drain systems from the emergency cut off switch requirements of NFPA 70.

Rationale

Spas with gravity flow drain systems are at extremely low risk for suction entrapment incidents. The inclusion of an
unnecessary cutoff switch can lead to unsanitary spa conditions when the switch is accidentally or intentionally
erroneously activated. The Florida Department of Health argued for the adoption of gravity flow systems due to their
inherent safety.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code

None
Impact to building and property owners relative to cost of compliance with code
Reduces costs by preventing nuisance trips.
Impact to industry relative to the cost of compliance with code
Reduces costs by preventing nuisance trips.
Impact to small business relative to the cost of compliance with code
Reduces costs by preventing nuisance trips.

Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Spas with gravity flow drain systems are at extremely low risk for suction entrapment incidents. The inclusion of
an unnecessary cutoff switch can lead to unsanitary spa conditions when the switch is accidentally or

intentionally erroneously activated.
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction

https://floridabuilding.org/c/c_report_viewer_html.aspx
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Spas with gravity flow drain systems are at extremely low risk for suction entrapment incidents. The inclusion of

an unnecessary cutoff switch can lead to unsanitary spa conditions when the switch is accidentally or
intentionally erroneously activated.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities

This proposal does not specify a product or material.
Does not degrade the effectiveness of the code

Spas with gravity flow drain systems are at extremely low risk for suction entrapment incidents. The inclusion of

an unnecessary cutoff switch can lead to unsanitary spa conditions when the switch is accidentally or
intentionally erroneously activated.

Proponent
Comment:

Michael Weinbaum Submitted

4/9/2025 9:10:20 PM Attachments No

Martin Aquatic supports this code change. We note that emergency stops would still be required on some public

spas in Florida that were built without gravity drainage, before Florida required gravity drainage on all public pools.
\We think it is appropriate to maintain the requirement for these spas only, and let the vast majority of spas not have
them, because the vast majority have inherent protection against suction entrapment already.

SW11978-G1
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454.1.8.15 Emergency_cutoff switches

Section 680.41 of NFPA-70.

However, 4if a spa is equipped with an emergency cutoff or kill switch, it shall include provisions for a
minimum 80 decibel audible alarm near the spa to sound continuously until deactivated when such
device is triggered. The following additional rule sign shall be installed to be visible by the spa which
reads “ALARM INDICATES SPA PUMPS OFF. DO NOT USE SPA WHEN ALARM SOUNDS UNTIL
ADVISED OTHERWISE.”

SW11978Text Modification

Page: 1

.pdf

Mod11978_TextOfModification
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

5
SW12005
Date Submitted 02/11/2025 Section 454.2.16 Proponent Dallas Thiesen
Chapter 4 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification

Creates and exception to the 2023 NFPA 70 for bonding pools and spas. Preserves the status quo for equipotential
bonding which has no record of failure in the 20 years that it has been in use in Florida.

Rationale

The requirements to use a copper or steel grid for the bonding of swimming pool permitter surfaces is not justified
and does not provide improvements in the elimination of voltage gradients compared to existing methods. This
proposal seeks to maintain the status quo single wire bonding that has been in place in Florida for 20 years. In that
20 year period there has not been a single documented case of the failure of the single wire bonding method.
Additionally, it is estimated that the requirements of 2023 NFPA 70 Sec. 680.26(2)(a)-(b) will add between 2% to
10% to the cost of residential pool construction depending on copper prices and even greater costs increases for
remodels having to bring the equipotential bonding up to the 2023 NFPA 70 standard.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
Simplifies enforcement by eliminating potential confusion.
Impact to building and property owners relative to cost of compliance with code
This proposal will prevent unnecessary cost increases to consumers.
Impact to industry relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.
Impact to small business relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.

https://floridabuilding.org/c/c_report_viewer_html.aspx
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Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This prevents specification of materials an methods. NFPA 70 locks consumers and the industry in to a specific
method of compliance whereas this modification allows for multiple methods of compliance and varied use of
materials.
Does not degrade the effectiveness of the code
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
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SW12005Text Modification

454.2.16 Electrical.

Electrical equipment wiring and installation, including the bonding and grounding of pool components, shall
comply with Chapter 27 of the Florida Building Code, Building. Outlets supplying pool pump motors connected to
single-phase 120-volt through 240-volt branch circuits, whether by receptacle or by direct connection, and outlets
supplying other electrical equipment and underwater luminaires operating at voltages greater than the low
voltage contact limit, connected to single-phase, 120 volt through 240 volt branch circuits, rated 15 or 20
amperes, whether by receptacle or by direct connection, shall be provided with ground-fault circuit interrupter
protection for personnel.

unpaved swimming_pool perimeter surfaces, swimming_pools and spas_may_be bonded by single copper
conductor where the following requirements are met:

(1).At least one minimum 8 AWG bare solid copper conductor shall be provided.

(2)_The conductors shall follow the contour of the perimeter surface.

(4)_The required conductor shall be 450 mm to 600 mm (18 in. to 24 in.)_from the inside walls of the
Rool.

mm (4 in. to 6 in.) below the subgrade.
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SW12005Rationale

o

A

>
% 1 F.E. Santos PE

5333 COLLINS AVENUE
MIAMI BEACH, Fl 33140

PE # 19522 (Electrical)

Ph: 786.367.3261.
Office: 305.688.2000.Fax: 305.688.3000.Email:shinecol@bellsouth.net
MIAMI-DADE COUNTY T
BUILDING & ZONING DEPARTMENT March 13, 2007
11805 SW 26™ Street
Miami,Fi 33175-2474
Attn: Mr. Stuart Bazerman Electrical Division Director

Ref: Resistance test for bonding installation in new Swimming Paol
Job Name: Nicolas ’I‘emgesﬂnl Residence Swimming Pool
Job address: 9821 NW 26 Street DoralF1

Dear Mr. Bazerman:

This is to certify that an additional Fall-of-Potential fest was performed for a different honding installation at
the above address.

The bonding installatlon consisted of a #8 solid hare copper grid 12”x 12”and 36”wide installed around the
perimeter of the pool.

All metallic components of the pool including the reinforcing rebar in the pool walls were bonded to the
bonding installation at 4 places.

Copper Clad ground rods were driven adjacent to the poo! area and resistance tests was performed to
determine the ground continulity between the ground rods and the bonding instaliation,

A resistance to ground was measured for the bonding installation the results listed below showed resistance
with and without copper grid, less than 25 ohms for hoth systems.

Tests Date: March 7, 2007 (Single # 8) and March 13, 2007(Copper grid)

Test Instruments: Biddle Serles 3 Resistance Tester, Simpson 260

(Single # 8) (Copper grid)
Location I: Adjacent to north side of pool @ 8 feet  =5.6 ohms 5.9 ohms
Location 2: Ad]acent to east side of pool @ 6 feet = 3.4 ohms 5.4 ohms
Locatlon 3: Adjacent to south side of pool @ 5 feet =7.7 ohms 8.6 ohms

Should you have any questions regarding the above, or require additional Information, please contact us.

Respectfully,

7743

F.E. Santos, PE

https://floridabuilding.org/c/c_report_viewer html.aspx
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Jason W Rice, P.E.
Consulting Engineer
10289 Penningcroft Lane
Mechanicsville, VA 23116
P 804-514-0743

F 804-368-7287

February 1, 2007

FSPA

Attn: Jennifer Hatfield
1718 main st. Suite 303
Sarasota, FL 34236

P 941-952-9293

F 941-366-7433

Project Location:  NEC Bonding Issue
Ms. Hatfield,

I would like to take this opportunity to express my professional opinion
about the equipotential bonding question as they pertain to pools. Itis my
opinion that the proposed language for the 2008 NEC, Section 680.26 is
sufficient to reduce the potential for voltage gradients in a pool area. The
section in question states that providing adequate bonding for a perimeter
surface requires a single, minimum 8 AWG, bare solid copper conductor to follow
the contour of the pool. This "contour bonding” shall be connected to the pool
steel in at least four (4) uniformly spaced locations (except for non-conductive
pool shells). Additionally, this contour bonding shall be 18-24 In. from the inside
wall of the pool and secured under 4-6 in. of topsoil. All splicing and connections
shall conform to NEC requirements.

I'have had the opportunity as engineer of record on more than 3,000 peol
related projects, both commercial and residential. Additionally, I have actively
been providing electrical engineering designs in the residential, commercial and

https://floridabuilding.org/c/c_report_viewer html.aspx
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BCIS Reports

industrial industries for the past 12 years. It Is my professional opinion that the
above perimeter bonding is all that is required to ensure a reduction in the
potential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments,

Sincerely,

//D“"SZ

ason W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Jason W. Rice, PE

Mr. Rice has over 12 years of professional experience in all aspects of
govermmental, institutional, commerdial, industrial, residential, recreational,
structural, electrical and environmental engineering, His work has traversed
the United States, the Caribbean and includes the engineering of more than
3,500 projects (over 2,000 pools) and conducting aver 1,000 inspections.

His He is supported by three assistants, a field technician, a GIS technician
and a project engineer. The field techniclan is licensed as a Certified Pool
Operator and  Pool & Spa Repair Contractor with over 10 years’ experience in
the pool industry. The GIS technician has over 10 years' of government,
commercial and residential engineering experience. The project engineer is a
mechanical engineer with over 15 years of design engineering experience,

Prior to his independent consulting work, Mr. Rice worked with an
environmental and electrical engineering, design-build firm and several multi-
disciplined, civil & MEP engineering firms. His responsibilities were in all
phases of engineering, from assisting clients with conceptual layout,
preliminary or forensic inspections and review, obtaining public official
approval on preliminary designs, preparing the final design documents,
management of construction (including inspections) to the final turnover to
the client. Mr Rica’s experience provides not only multi-discipline engineering
design but also a firm comprehension of how these fields affect the overall
sCope on a project.

Commercial

Electrical, Columbia Restaurant, Sarasota, FL. The engineering design of
modifications to the 1000A electrical distribution system,

Electrical, Dwyers Irish Pub, Ft Myers, FL. The engineering design of
madifications to the 2000A electrical distribution system,

Electrical, Metro Coffee 8 Wine Club, Sarasota, FL. The engineering design
of madifications to the 2500A electrical distribution system.

Electrical, Sarasota Commerdal Management Office Building, Sarasota, FL.
The engineering design of madifications to the 1000A electrical distribution
system,

Electrical, Mariott Resort, West Palm Beach, FL. The engineering design of
the modifications to a 800A electrical distribution system.

Electrical, AutoPilot Systems, Ft Lauderdale, FL. The engineering design of
the modifications to the 2000A electrical distribution System.

Electrical, Lo Chior, Ft Lauderdale, FL. The engineering design of the
manufacturing control system.

Electrical, Days Inn, Port Charlotte, FL. The engineering design of the fire
alarm and control system,

Electrical, Collier County Public Library, Immokalee, FL. The engineering
design of the fire alarm and control system,

Registrations:
Professional
Engineer/FL/2002

Professional
Engineer/VA/2004

Professional
Engineer/MD/2004

Professional
Memberships:
American Concrete Institute

Association of Pool & Spa
Professionals

National Fire Prevention
Assaciation, NEC
Florida Swimming Pool
Association

Community
Invoivement:

King's Charter Architectural
Control Committee
Member, 2006-2007.

Florida Swimming Pool
Association, State of Florida
Technical Advisor,
responsible for providing
technical and building code
guidance on policies and
represented the association
at the state and national
level, 2004-2006.

Conducted Building Code
Training Courses for city
officlals, various Broward &
Palm Beach County cities,
FL 2004 - 2005.
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Electrical, Homewood Suites by Hilton, Sarasota, FL, The engineering
design of the fire alarm and control system.

Electrical, The Courtyard at Market Square, Sarasota, FL. The engineering
design of the fire alarm and control system,

Electrical, Homewood Suites by Hilton, Sarasota, FL. The engineering
design of the fire alarm and control system.

Water Resources, The Singer Island Resort, Singer Island, FL. a 1,500+
SF, beach entry and recreational slide swimming pool, a 850+ SF perimeter
overflow formal pool and a 35+ SF spa. All of these pools are located above
the parking garage and supported on a column system structural design.

Water Resources, Walt Disney World, Typhoon Lagoon, Orlando, FL, a
2000+ SF, 170,000+ gal beach entry and recreational slide swimming pool.
The engineering included all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases,

Water Resources, US Marines, 29 Palms Base, Adobe Flats 11 Clubhouse,
Ocotillo Heights Community Center, Desert View Terrace Clubhouse, Twenty-
Nine Paims, CA, three (3) separate 1,200 SF, 45,000 gal pools with kiddie
water feature play areas. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, Landstar-Waterstone Development, Miami, FL a 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa, The
engineering induded all hydraulic, electrical, structural and mechanical
systems,

Water Resources, The Mariott Courtard, Pembroke Pines, FL, a 800+ SF,
30,000+ gal pool. The engineering included all hydraulic, electrical, structural
and mechanical systems.

Water Resources, The Aman Yara Resort, Turks & Caicos Iskand, 3 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa. The
engineering induded all hydraulic, electrical, structural and mechanical
systems.

Water Resources, Rolling Hills Golf & CC, Akron, OH, remodeling of a
1,800 SF pool and decking. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, The Jungle Club, Vero Beach, FL, remodeling of a 2,800
SF pool, a 49 SF spa and a new 2,300 SF pool. The engineering included all
hydraulic, electrical, structural and mechanical systems.

Drainage Design, Universal Studios, Universal’s Islands of Adventure,
Orlando, FL. Provided engineering design and build services for stormwater
runoff monitoring, retantion and alum treatment system;

Intemational Aquatics
Foundation, member of
IAF-7 committee, this
committee is responsible
for updating the national
code for swimming pool
standards, Washington DC,
2005

Facing It Together, non-
profit organization that
raises money through
sponsorship of athletic
events and provides monies
for surgical reconstruction
of facial abnormalities for
disadvantaged children,
Broward County, FL 2004 -
2006.

Leukemia & Lymphoma
Society, non-profit
organization that raises
money through sponsorship
of athletic events and
provides monies for
résearch intp the treatment
of cancer, Palm Springs, CA
2003 - 2004,
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Residential

Electrical, Falcone Residence, Boca Raton, FL. The engineering design of
the 1500A electrical distribution system on new residence.

Electrical, Manchester Residence, Sarasota, FL. The engineering design of
the refurbishments to the 1600A electrical distribution system on an existing
residence.

Electrical, Cannon Residence, Sarasota, FL. The engineering design of the
refurbishments to the 600A electrical distribution system on an existing
residence,

Water Resources, Brown Residence, Paradise Island, Bahamas,
engineering design of 600 SF, 18,000 gal., deep foundation koi pond and
multiple water features. Additionally, this project included the design of a
1,800 SF, 180,000 gal. pool, a 28 foot single-span RC bridge, a 120 5F, 4
column, grade beam and deep foundation gazebo structure, a 240 SF by 8
feet high RC and masonry deep foundation water fall structure. The
engineering included all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases.

Water Resources, Venturi Residence, Ft Lauderdale, FL. Engineering
design of 1,200 SF, 96,000 gal. poof and a 600 SF, two-story, RC and
masonry waterfall/cave structure. A key feature of the cave was the 28 feet
single span opening on one side. The engineering included afl hydraulic,
electrical, structural (shallow foundation) and mechanical systems. Provided
construction management on all phases,

Water Resources, Smith Residence, Plantation, FL. Engineering design of
500 SF, 21,000 gal. poot and a 100 SF, two-story, RC spa and waterfall
structure, The engineering included all hydrauiic, electrical, structural
(shaliow foundation) and mechanical systems.,

Municipal
Control System/Drainage Design, Gore Street Alum Treatment System,

City of Orlando, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Lake Howard Alum Treatment System,
City of Winter Haven, FL. Provided engineering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Port Orange Alum Treatment System,
City of Port Orange, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

https://floridabuilding.org/c/c_report_viewer html.aspx
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Control System/Drainage Design, East Lake Alum Treatment System,
Hillsborough County, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Clearwater Alum Treatment System,
City of Clearwater, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Winter Park Alum Treatment System,
City of Winter Park, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Polk County Environmental Services,
Lake Blue/Lake Cannon, FL. Provided englneering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

Control System/Water and Sewer, Miami-Dade Water & Sewer,
Alexander Orr Water Treatment Plant, Miami, FL, Complete design of
temperature and vibration control systems on four, 2000 amp emergency
generators. Provided installation, startup and calibration of the complete
system,

Control System/Water and Sewer, East Waste Water Treatment Plant,
City of Orlando, FL. Provided hydraulic and controls engineering and design
of refurbishments to 100,000 GPD reuse system and annual hydraulic system
testing, calibration and certification, Provided controls and electrical
engineering design for activated sludge, heat-tracing system.

Control System/Water and Sewer, Bradenton Waste Water Treatment
Plant, City of Bradenton, FL. Engineering design and build of methanol feed
system for 35 MGD plant.

Water and Sewer, Sykes Creek Waste Water Treatment Plant, Brevard
County, FL. Engineering design of rehab to 25 MGD influent structure
hydraulics, monitoring and control system.

Control System/Water and Sewer, US Air Force, Tyndall AF8 Waste
Water Treatment Plant, Tyndall, FL. Engineering design and build of effluent
hydraulic, UV treatment and contral system for 100,000 GPD plant,
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industrial industries for the past 12 years. It is my professional opinion that the
above perimeter bonding is all that is required to ensure a reduction in the
potential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments.

Sincerely, Q
@

asdn W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Electro-Kinetic Corporation

Licensed Electrical Contractors

1801 S. Ocean Drive Hallandale, Fl. 33009 Phone/Fax (954) 456-7889

March 8, 2007

Stu Bazerman
11805 SW 26™ Street
Miamu, Fl. 33175-2474

Job Name: Angie Daza
Job Address: 11103 NW 71 Terrace Doral, Fl.

Dear Mr. Bazerman,

We have inspected and tested the bonding components of the swimming pool installed at the
above address. A single #8 bond wire has been installed 360 degrees around the swimming pool.
This bonding conductor is 187 from the inside of the pool wall. All metallic components of the
pool are bonded to this wire including the reinforcing rods in the pool walls. We certify that the
mstalled components meet the requirements of Article 680 of the National Electric Code.
Resistance tests of the bonded equipment were completed on March 7, 2007,

Copper Clad ground rods were driven adjacent to the pool area and resistance tests performed to
determine the ground continuity between the ground rods and the bonded pool equipment.

An acceptable resistance to ground was measured for this swimming pool bonding system (less
than 25 ohms). There is no further recommendation for additional bonding methods required for
this location. The results of our resistance tests of the bonded equipment are listed below.

Test Date: March 7, 2007

Test Instruments: Biddle Series 3 Resistance Tester: Simpson 260
Location 1: Adjacent to west side of pool @ 6 feet 16.8 ohms
Location 2: Adjacent to north side of spa @ 5 feet 12.1 ohms
Location 3: Adjacent to south side of pool (@ 6 feet 13.4 ohms

Sincerely,

George DeSalle
Florida State Certification: # EC 1767
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

6
SW12111
Date Submitted 02/14/2025 Section 454.1.10.4.1 Proponent John Hall
Chapter 4 Affects HYHZ No Attachments No
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification
This modification is a local technical amendment to address the voltage limitations for commercial swimming pools.

Rationale

This is a local technical amendment to limit the voltage of underwater lighting in commercial swimming pools. This
amendment will limit the voltage levels in underwater swimming pools which will provide a greater degree of safety
to pool users.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
The impact to the local entity (Miami-Dade County) will zero due to the fact that this provision has been in the
county code for several years. This amendment is an update of language in 454.1.4.2.5.

Impact to building and property owners relative to cost of compliance with code
The impact to building and property owners will not change due to the fact that this is simply an update to current
language already adopted locally.

Impact to industry relative to the cost of compliance with code
The impact to industry will be none, due to the fact that this provision has been in effect for several years. This is
an update to the previous language.

Impact to small business relative to the cost of compliance with code
Impact to small business relative the cost of compliance will be zero due to the fact that this provision has been
in effect for several years. This is simply an update to the language.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This provision has a direct connection with the health, safety, and welfare of the general public by reducing the
voltage level in swimming pools should an event occur regarding a malfunction in the pool lighting equipment..
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4/22/25, 1:39 PM BCIS Reports

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
This provision strengthens the code by providing better products, methods and systems of providing the required
illumination on swimming pools.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This provision limits the hazard from line voltage shock incidents in swimming pools.
Does not degrade the effectiveness of the code
This provision does not degrade the effectiveness of the code. To the contrary, this provision increases the
effectiveness of the code by reducing the shock hazard in swimming pools.

Proponent bob vincent Submitted 4/16/2025 11:53:54 PM Attachments  No
Comment:

Department of Health supports this revision.

W12111-G1
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454.1.10.4.1 Ground-fault circuit interrupter protection for personnel.

Outlets supplying repaired, replaced, altered, or relocated poolpump motors connected to single-phase, 120-voltthrough 240-voltbranch
circuits, whether by receptacle or by direct connection, and outlets supplying all other repaired, replaced, altered, or relocated electrical
equipment ard-tmrderwater-hminatresoperatingat-roltapesgreater-than-thetow—rohlage—contaetmtts connected to single-phases120-
volt through240-volt branch circuits, rated 15- and 20-amperes, whether by receptacle or by direct connection, shall be provided with
ground-fault circuit interrupter protection for personnel. For underwater luminaires refer to 454.1.4.2.5 Voltage limitation.

SW12111Text Modification
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SW12115
Date Submitted 02/14/2025 Section 454.2.16 Proponent John Hall
Chapter 4 Affects HYHZ No Attachments No
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification
This modification is a local technical amendment to adderss the voltage limitations for residential swimming pools.

Rationale

This is a local technical amendment to limit the voltage of underwater lighting in private swimming pools. This
amendment will limit the voltage levels in underwater swimming pools which will provide a greater degree of safety
to pool users.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
The impact to the local entity (Miami-Dade County) will be zero due to the fact that this provision has been in the
county code for several years. This amendment is an update of language in 454.

Impact to building and property owners relative to cost of compliance with code
The impact to building and property owners will not change due to the fact that this is simply an update to current
language already adopted locally.

Impact to industry relative to the cost of compliance with code
The impact to industry will be none, due to the fact that this provision has been in effect for several years. This is
an update to the previous language.

Impact to small business relative to the cost of compliance with code
The impact to small business related to the cost of compliance will remain as is due to the fact that this provision
has been in effect for several years.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This provision has a direct connection with the health, safety, and welfare of the general public by reducing the
voltage level in swimming pools should an event occur regarding a malfunction in the pool lighting equipment..
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Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction

This provision strengthens the code by providing better products, methods and systems of providing the required
illumination on swimming pools.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This provision limits the hazard from line voltage shock incidents in swimming pools.
Does not degrade the effectiveness of the code

This provision does not degrade the effectiveness of the code. To the contrary, this provision increases the
effectiveness of the code by reducing the shock hazard in swimming pools.
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454.2.16

Electric equipment wiring and installation, including the bonding and grounding of pool components, shall comply with
Chapter 27 of the Florida Building Code, Building. Outlets supplying pool pump motors connected to single-phase 120-volt
through 240-volt branch circuits, whether by receptacle or by direct connemon and outlets supplymg all other repalred
replaced, altered, or relocated electrical equipment and FHRATTES o ¥E

volage-eontrethmit connected to single-phase, 120 volt through 24(} Volt branch Lll‘Cl.ll[b ratcd 15 or 20 ampercs whether
by receptacle or by direct connection, shall be provided with ground-fault circuit interrupter protection for personnel.

SW12115Text Modification

454.2.16.1 Voltage Limitation. Underwater lighting, or lighting that may be exposed to nozzle-directed pool water, shall
not exceed 30 volts DC or 15 volts AC. Such lights shall be installed in accordance with manufacturer's installation
instructions and be listed by a nationally recognized testing laboratory.
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R12141
Date Submitted 02/14/2025 Section 1510.8.6 Proponent Amanda Hickman
Chapter 15 Affects HVHZ No Attachments Yes

‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

no

Summary of Modification
Updates Rooftop Structures for LPS

Rationale

Lightning Protection systems (LPS) are required to be installed on roofs of hospitals and nursing facilities per the FL
code. However, no guidance exists in the code on how to appropriately attach LPS to the roof so that damage does
not occur to the roof. This proposal was added to the 2024 IBC to address this concern even though LPS is not
required anywhere per the IBC. Therefore, it is imperative that it be added to the FBC to ensure LPS WHEN
installed it is done so in protection of the roof and roof components.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
Provides guidance on appropriate installation of LPS to safeguard the roof.
Impact to building and property owners relative to cost of compliance with code
None. Provides guidance on appropriate installation of LPS to safeguard the roof.
Impact to industry relative to the cost of compliance with code
None. Provides guidance on appropriate installation of LPS to safeguard the roof.
Impact to small business relative to the cost of compliance with code
None. Provides guidance on appropriate installation of LPS to safeguard the roof.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Provides guidance on appropriate installation of LPS to safeguard the roof.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
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Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities

No. Provides industry standard practices for installation.
Does not degrade the effectiveness of the code

Provides guidance on appropriate installation of LPS to safeguard the roof.

Proponent Dillon Mike Submitted 4/10/2025 11:47:08 AM Attachments  No
Comment:
My name is Michael Dillon, and | am with Bonded Lightning Protection. | represent the Lightning Protection
Industry, as an installer in Florida. | support this because it aligns FLorida roofing construction with the national
model code (IBC) and ensures LPS installations do not negatively impact roofing systems. This will help reduce
LPS installer liability for damaged/leaking roofing systems and help standardize LPS practices associated with

roofing systems.

R12141-G1

Proponent Tyler Baumert Submitted 4/14/2025 2:55:40 PM  Attachments No
Comment:
My name is Tyler Baumert, and | represent the Lightning Protection Coalition. | am writing to express strong support
or Proposal R12141. Proposal R12141 ensures that lightning protection systems are installed without
compromising roof performance or warranties. It requires the use of compatible components and compliance with
guidance from manufacturers or design professionals. This proposal promotes safety, quality, and accountability—
ithout adding cost burdens to building owners or contractors—and aligns Florida’s code with national best

practices already reflected in the 2024 IBC.

Bret Peifer Submitted 4/14/2025 3:49:17 PM  Attachments No

s a licensed lightning protection contractor, Bret Peifer of Mr. Lightning, | fully support the proposed addition of
Section 1510.8.6 to the Florida Building Code, which provides clear guidance on the installation of lightning
protection systems on metal edge systems, gutters, and roof coverings. Florida experiences some of the highest
rates of lightning activity in the nation, making comprehensive protection measures essential for preserving both
property and public safety. This proposal enhances clarity and ensures that lightning protection system components
are installed in a manner consistent with tested and approved methods. Requiring compatibility with ANSI/SPRI/FM
standards and adherence to manufacturer guidelines or design professional oversight will help prevent damage to
roofing systems and maintain the integrity of waterproofing details. By outlining responsibilities when manufacturer
instructions are unavailable, this change also helps ensure safe, consistent installations across the state. These
provisions represent a thoughtful balance between safety, performance, and practicality, and | commend the
initiative to strengthen Florida’s resilience to lightning-related hazards.
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Proponent
Comment:
My name is Tim Harger from the Lightning Protection Institute, and | support Proposal R12141. This update
ensures that lightning protection systems are installed without compromising the performance or warranty of roofing
systems. By requiring the use of compatible components and adherence to manufacturer or design professional
guidance, this proposal promotes quality, safety, and accountability—without adding costs to building owners or
contractors. It helps protect structures, reduce liability, and align Florida’s code with national best practices already
adopted in the 2024 IBC.

harger Tim Submitted 4/15/2025 4:35:23 PM  Attachments  No

R12141-G4

Proponent George Po Submitted 4/16/2025 4:05:05 PM  Attachments  Yes
u(Dl) Comment:
NS upport of R122141
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R12141Text Modification

1510.8.6 Lightning protection systems. Where provided,Lightning protection systems shall be installed in accordance with
Sections 1510.8.6.1 and 1510.8.6.2.

1510.8.6.1 Installation on metal edge systems or gutters.

Lightning protection system components attached to a ANSI/SPRI/ FM 4435/ES-1 or ANSI/SPRI GT-1 tested metal edge

systems for gutters shall be installed with compatible brackets, fasteners or adhesives,_in accordance with the metal edge

unknown,_installation shall be directed by a registered design professional.

1510.8.6.2 Installation on roof coverings.
Lightning protection system components directly attached to or through the roof covering shall be installed in accordance
with this chapter and the roof covering manufacturer’s installation instructions. Flashing shall be installed in accordance

with the roof assembly manufacturer’s installation instructions and section 1503.2 and 1507 where the lightning protection

system installation results in a penetration through the roof covering. Where the roof covering manufacturer is unknown,

installation shall be directed by a registered design professional.
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George Portfleet here, a member of the United Lightning Protection Association. |
support Proposal R12141. This update ensures that lightning protection systems are
installed without compromising the performance or warranty of roofing systems. This
Proposal requiring the use of compatible components and adherence to manufacturer
or design professional guidance, while also promoting quality, safety, and accountability
without adding costs to building owners or contractors. It helps protect structures,
reduce liability, and aligns Florida’'s code with national best practices already adopted in
the 2024 IBC.

R12141-G5General Comment

Page: 1
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S$12298
Date Submitted 02/18/2025 Section 1604.5.3 Proponent Douglas
Armstrong
Chapter 16 Affects HYHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification

This specialized code language will provide a systematic, accurate, and consistent approach to evaluating lightning
risk for these essential uses and recommend protective measures.

Rationale

There is a lack of a standardized, detailed methodology within the IBC to assess and mitigate lightning risks
specifically for Risk Category IV buildings and other structures. These buildings contain essential facilities (e.g.,
hospitals, emergency shelters) and also those buildings where the loss of function is a real hazard to the
occupants/users. The assignment in Risk Category IV is to help ensure these buildings maintain functionality and
safety during natural hazards; in this case severe weather events. This specialized code language will provide a
systematic, accurate, and consistent approach to evaluating lightning risk for these essential uses and recommend
protective measures. Lightning strikes can significantly disrupt hospital operations, affecting both infrastructure and
patient care. Key impacts include: Electrical and Electronic System Failures: a. Power Supply Disruptions: Lightning
can cause power outages, compromising critical systems. b. Equipment Damage: Sensitive medical devices are
vulnerable to voltage spikes from lightning, potentially leading to malfunctions or complete failure. This can impede
patient monitoring and treatment. Communication System Interruptions: a. Lightning-induced surges can disrupt
hospital communication networks, including telephones, intercoms, and internet services, hindering coordination
among medical staff and with external emergency services. Structural Damage: a. Direct lightning strikes can cause
fires or physical damage to hospital buildings, posing safety risks to patients and staff and potentially leading to

evacuations. To safeguard against these risks, hospitals can implement comprehensive lightning protection systems.

Implementing these measures can enhance hospital resilience against lightning-related incidents, ensuring
continuity of critical healthcare services. Please see uploaded Support File for more information.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
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The Cost per Square Foot of such systems for Low-Rise Buildings is approximately $2.10 to $2.70 per square

foot of roof area and Five-Story Buildings is approximately $1.50 to $1.90 per square foot of roof area for the
installation of such protective systems based on industry studies.

Impact to industry relative to the cost of compliance with code
The cost impacts are based on industry studies. It is a simple cost of system over roof area provided. The new

language should help streamline assessments to integrate seamlessly into design and approval phases, avoiding
delays in the construction timeline.

Impact to small business relative to the cost of compliance with code
None

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public

The code modification will help to ensure the continued functionality of essential uses and others designated as
Risk Category IV. This includes hospitals, fire stations, police stations, etc.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction

This specialized code language will provide a systematic, accurate, and consistent approach to evaluating
lightning risk for these essential uses and recommend protective measures.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This code modification does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

Does not degrade the effectiveness of the code

This improves the effectiveness of the code by clarifying the lightning risk analysis of Category IV buildings

Proponent
Comment:

Dillon Mike Submitted 4/10/2025 11:39:20 AM Attachments No

My name is Michael Dillon, with Bonded Lightning Protection Systems. | represent the Lightning protection industry
as an installer in Florida. | support this proposal because it gives the project developer, building owner, contractors,
and building officials industry recognized methods for performing a lightning risk assessment. It also recognizes
that risk category IV buildings and structures are especially vulnerable to the hazards of lightning.

S512298-G1

Proponent
Comment:

Tyler Baumert Submitted 4/14/2025 2:47:48 PM  Attachments  No

My name is Tyler Baumert, and | represent the Lightning Protection Coalition. | am writing to express strong support
or Proposals $12298.Proposal S12298 promotes resilience in Risk Category IV buildings—those crucial to public
safety during emergencies—by requiring lightning risk assessments based on recognized national and international
standards. This ensures objective, data-driven decisions while avoiding unnecessary system mandates. It's a

smart, balanced approach that enhances life safety, supports business continuity, and bolsters community
resilience during Florida’s frequent storm events.
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Proponent harger Tim Submitted 4/15/2025 4:24:34 PM  Attachments  No

Comment:
My name is Tim Harger from the Lightning Protection Institute. | support S12298, which promotes safer, more

resilient Risk Category IV buildings—facilities critical to public safety during emergencies. By requiring a lightning
risk assessment based on recognized national and international standards, this proposal ensures informed,

objective decisions without mandating unnecessary systems. It enhances life safety, supports business continuity,
and strengthens community resilience during Florida’s frequent storm events.

1st Comment Period History

S12298-G3

Yes

4/16/2025 3:59:33 PM  Attachments

Proponent George Po Submitted

Comment:

Support of $12298

st Comment Period History

Yes

Submitted 4/16/2025 4:06:42 PM  Attachments

George Po

Proponent

0
Comment:

Support of $12298
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S12298Text Modification

Add a new Section 1604.5.3 as follows:

1604.5.3 Lightning protection assessment. Those buildings or structures assigned to Risk Category IV shall have a
lightning risk assessment in accordance with NFPA 780 or IEC 62305-2.

Chapter 35

Add the following standard:

IEC

IEC 62305-2 2024-9 Protection against lightning, Part 2: Risk Management 2703.1.1
International Electrotechnical Commission

3, rue de Varembe

CH-1211 Geneva 20

Switzerland
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IEC 62305-2

S12298Text Modification

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 3.0 2024-09

colour
inside

Protection against lightning -
Part 2: Risk management

Protection contre la foudre -
Partie 2: Evaluation des risques

95-2:2024-09{en-fr)
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROTECTION AGAINST LIGHTNING -
Part 2: Risk management

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the |IEC also participate in this preparation. |EC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by |IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply |IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62305-2 has been prepared by IEC technical committee 81: Lightning protection. It is an
International Standard.

This third edition cancels and replaces the second edition, published in 2010. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The concept of a single risk, to combine loss of human life and loss due to fire, has been
introduced.

b) The concept of frequency of damage that can impair the availability of the internal systems
within the structure has been introduced.
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c) The lightning ground strike-point density Ng5 has been introduced replacing the lightning
flash density Ng in the evaluation of expected average annual number of dangerous events.
d) Reduction of a few risk components can be achieved by the use of preventive temporary
measures activated by means of a thunderstorm warning system (TWS) compliant with

IEC 62793. The risk of direct strike to people in open areas has been introduced,
considering the reduction of that risk using a TWS.

The text of this International Standard is based on the following documents:

Draft Report on voting
81/769/FDIS 81/772/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62305 series, published under the general title Protection against
lightning, can be found on the |IEC website.

The following differing practices of a less permanent nature exist in the countries indicated
below.

In Germany, the value of r, = 1 applies for all cases. For the risk components Rg, R¢, Ry, Ry,
Ry and Ry Pyyg = 1is assumed. For LF1 and LF2 the highest values given in Table C.2 should
be used.

In Greece, the value of Pryg = 1 for all cases is assumed.

In Italy, calculating both the risk of loss of human life, RL1 in Equation (7), and the risk of loss
due to physical damages, RL2 in Equation (8), and comparing each risk with the tolerable risk
is required. Protection is achieved when both risks, RL1 and RL2, are less than the tolerable
value.

In the Netherlands and South Africa, Annex D and Annex E should not be applied for usual
studies.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

S12298Text Modification

e withdrawn, or
e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION
Lightning flashes to earth can be hazardous to structures and to lines supplying the structure.

These hazards can result in:

— damage to the structure and to its contents,

— failure of associated electrical and electronic systems,

— injury to living beings in or close to the structure.

Consequential effects of the damage and failures can be extended to the surroundings of the
structure or can involve its environment. Moreover, regardless of the extent of loss, the

availability of the structure and its internal systems can be unacceptably impaired if the
frequency of damage is high.

To reduce the frequency of damage and the loss due to lightning, protection measures can be
required. Whether they are necessary, and to what extent, should be determined by frequency
of damage and risk assessment.

NOTE 1 The decision to provide lightning protection can be taken regardless of the outcome of frequency of damage
or risk assessment where there is a desire that there be no avoidable damages.

NOTE 2 |EC 60364-4-44 [‘I]1 always reguires the installation of a surge protective device (SPD) at the power line
entrance in the structure when the consequence caused by overvoltages affects:

— care of human life, e.g. safety services, medical care facilities,
—  public services and cultural heritage, e.g. loss of public services, IT centres, museums,

— commercial or industrial activity, e.g. hotels, banks, industries, commercial markets, farms

The frequency of damage, defined in this document as the annual number of damages in a
structure due to lightning flashes, depends on:

— the annual number of lightning flashes influencing the structure;

— the probability of damaging events by one of the influencing lightning flashes.

The risk, defined in this document as the probable average annual loss in a structure due to
lightning flashes, depends on:

— the frequency of damage;

— the mean extent of consequential loss.

Lightning flashes influencing the structure can be divided into

— flashes terminating on the structure,

— flashes terminating near the structure, directly to connected lines (power, telecom-
munication lines) or near the lines.

Flashes to the structure or a connected line can cause physical damage and life hazards.
Flashes near the structure or line as well as flashes to the structure or line can cause failure of
electrical and electronic systems due to overvoltages resulting from resistive and inductive
coupling of these systems with the lightning current.

Moreover, failures caused by lightning overvoltages in users’ installations and in power supply
lines can also generate voltage switching overvoltages in the installations.

NOTE 3 Malfunctioning of electrical and electronic systems is not covered by the IEC 62305 series. Reference is
made to IEC 61000-4-5 [2].
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The number of lightning flashes influencing the structure depends on the dimensions, the
characteristics of the structure and the connected lines, on the environmental characteristics of
the structure and the lines, as well as on lightning ground strike-point density in the region
where the structure and the lines are located. Guidance on the assessment of the number of
lightning flashes influencing the structure is given in Annex A.

The probability of damage depends on the structure, the resistibility of equipment located on
the structure, the connected lines, and the lightning current characteristics, as well as on the
type and efficiency of the protection measures applied. Guidance on the assessment of
probability of damage is given in Annex B.

The annual mean extent of the consequential loss depends on the extent of damage and the
consequential effects which can occur as a result of a lightning flash. Guidance on the
assessment of consequential loss is given in Annex C.

The effect of protection measures results from the characteristics of each protection measure
and can reduce the damage probabilities.

NOTE 4 It is assumed that protective provisions are realized in the necessary quality.

The protection measures are intended to comply with the IEC 62305 series, the IEC 61643
series and |IEC 62793, as applicable.

NOTE 5 For complex structures (such as petrochemical plants, large industrial plants) the factors reported in the
annexes of this document can require more detailed evaluation of the characteristics of the structure.

National or local regulations can provide guidance or minimum requirements on the application
of this document. This includes fixing the values for the tolerable risk Ry and the tolerable

frequency of damage Fy, and the calculation rules and parameter values given in Annex A,
Annex B, Annex C and Annex E.
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PROTECTION AGAINST LIGHTNING -

Part 2: Risk management

1 Scope

This part of IEC 62305 is applicable to the risk management of a structure due to lightning
flashes to earth.

Its purpose is to provide a procedure for the evaluation of such a risk. Once an upper tolerable
limit for the risk has been selected, this procedure provides a means for the selection of
appropriate protection measures to be adopted to reduce the risk to or below the tolerable limit.

Risk management also includes the evaluation of frequency of damage of internal systems
caused by surges due to lightning flashes to earth. Once an upper tolerable limit for the
frequency of damage has been selected, this procedure provides a means for the selection of
appropriate protection measures to be adopted to reduce the frequency of damage to or below
the tolerable limit.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61643 (all parts), Low-voltage surge protective devices
IEC 62305-1:2024 , Protection against lightning — Part 1: General principles

IEC 62305-3:2024, Protection against lightning — Part 3: Physical damage to structures and life
hazard

IEC 62305-4:2024, Protection against lightning — Part 4: Electrical and electronic systems
within structures

IEC 62793, Thunderstorm warning systems — Protection against lightning

IEC 62858, Lightning density based on lightning location systems (LLS) — General principles

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

* |EC Electropedia: available at http://www.electropedia.org/

* |SO Online browsing platform: available at http://www.iso.org/obp
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31
structure to be protected
any place, facility or building suitable to contain persons, animals, materials or systems

Note 1 to entry: A structure to be protected can be part of a larger structure.

3.2

structure with a risk of explosion

structures associated with hazardous areas as determined in accordance with IEC 60079-10-1
[3] and |IEC 60079-10-2 [4] or solid explosive materials

Mote 1 to entry: |EC 60079-10-1 and IEC 60079-10-2 do not deal with the hazards from solid explosives.

3.3

structure dangerous to the environment

structure which can cause biological, chemical or radioactive emission as a consequence of
lightning

EXAMPLE Chemical, petrochemical plants.

3.4
urban environment
area with a high density of buildings or densely populated communities with tall buildings

EXAMPLE Town centre.

3.5
suburban environment
area with a medium density of buildings

EXAMPLE Town outskirts, residential communities.

3.6
rural environment
area with a low density of buildings

EXAMPLE Countryside.

3.7

rated impulse withstand voltage

Uy

value of the impulse withstand voltage assigned by the manufacturer to the equipment or to a
part of it, characterizing the specified withstand capability of its insulation against overvoltages

MNote 1 to entry: For the purposes of this document, only the withstand voltage between live conductors and earth
is considered.

[SOURCE: IEC 60664-1:2020, 3.1.18 [5], modified — The symbol Uimp has been replaced with
U, in the definition "transient overvoltages" has been replaced with "voltages" and the Note to
entry has been added.]

3.8
electrical system
system incorporating low voltage power supply components

3.9

electronic system

system incorporating sensitive electronic components such as telecommunication equipment,
computer, control and instrumentation systems, radio systems, power electronic installations
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3.10
internal systems
electrical and electronic systems of a structure

3.1
line
power line or telecommunication line connected to the structure to be protected

3.12
telecommunication line
line intended for communication between equipment that can be located in separate structures

EXAMPLE Phones lines, data lines.

3.13

power line

distribution line feeding electrical energy into a structure to power electrical and electronic
equipment located there

EXAMPLE Low voltage (LV) or high voltage (HV) electric mains.

3.14

dangerous event

lightning flash to or near the structure to be protected, or to or near a line connected to the
structure to be protected that can cause damage

3.15
lightning flash to a structure
lightning flash striking a structure to be protected

3.16

lightning flash near a structure

lightning flash striking close enough to a structure to be protected that can cause dangerous
overvoltages

3.17
lightning flash to a line
lightning flash striking a line connected to the structure to be protected

3.18

lightning flash near a line

lightning flash striking close enough to a line connected to the structure to be protected that
can cause dangerous overvoltages

3.19

ground flash density

Ng

mean number of cloud-to-ground flashes per wunit of area per unit of time
(flashes x km=2 x year~1)

Note 1 to entry: Lightning flashes to ground can have more than one striking point to ground.

3.20

lightning ground strike-point density

ni\"sG

mean number of strike-points to ground or to ground based objects per unit of area per unit of
time (strike-points x km=2 x year~1)
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3.21
number of dangerous events due to flashes to a structure
Np

expected average annual number of dangerous events due to lightning flashes to a structure

3.22

number of dangerous events due to flashes to a line

N

expected average annual number of dangerous events due to lightning flashes to a line

3.23

number of dangerous events due to flashes near a structure

Nm

expected average annual number of dangerous events due to lightning flashes near a structure

3.24
number of dangerous events due to flashes near a line
N,
I
expected average annual number of dangerous events due to lightning flashes near a line

3.25

lightning electromagnetic pulse

LEMP

Fast time-varying electromagnetic field emitted by lightning and creating surges via resistive,
inductive, capacitive and electromagnetic coupling to circuits

3.26

surge

transient created by lightning electromagnetic pulse (LEMP) coupled onto lines and equipment,
that appears as an overvoltage or overcurrent

3.27
node
point on a line from which onward surge propagation can be assumed to be neglected

EXAMPLE A power HV substation for a power line, a telecommunication exchange for a telecommunication line.

3.28

physical damage

damage to a structure (or to its contents) due to mechanical, thermal, chemical or explosive
effects of lightning

3.29
injury to human beings
injuries, including loss of life, to people resulting from lightning

MNote 1 to entry: Animals are addressed by frequency of damage or loss L2.

3.30
failure of internal systems
damage of electrical and electronic systems due to LEMP

3.31
probability of damage
P

probability that a dangerous event will cause damage in the considered zone or to internal
system of the structure to be protected
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3.32

frequency of damage

F

value of the annual number of damaging events which can occur to internal systems of the
structure to be protected

3.33

frequency of damage component

Fy

partial frequency of damage depending on the source of damage

3.34

tolerable frequency of damage

Fr

maximum value of the frequency of damage which can be tolerated by equipment inside the
structure or a zone to be protected

3.35

loss

Ly

mean extent of a specified type of damage consequent to a dangerous event, in the considered
zone of a structure

3.36
service
function performed by the internal systems of the structure to supply a specific need

3.37

risk

R

probable average annual loss due to lightning in a structure or in a considered zone of the
structure

3.38

risk component

Ry

partial risk depending on the source and the type of damage

3.39

tolerable risk

Rt

maximum value of the risk which can be tolerated for the structure to be protected

3.40

risk zone

Zy

<of a structure> part of a structure with homogeneous characteristics where a single set of
parameters is applicable to the risk assessment

Note 1 to entry: A structure can contain one or more zones.

3.41

section of a line

SL

part of a line with homogeneous characteristics where a single set of parameters is involved for
that part of the line in the assessment of a risk or frequency of damage component
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3.42

lightning protection zone

LPZ

zone where the lightning electromagnetic environment is defined

Mote 1 to entry: The zone boundaries of an LPZ are not necessarily physical boundaries.

3.43

lightning protection level

LPL

number related to a set of lightning current parameters values relevant to the probability that
the associated maximum and minimum design values will not be exceeded in naturally occurring
lightning

Mote 1 to entry: Lightning protection level is used to design protection measures according to the relevant set of
lightning current parameters.

3.44

protection measures

measures adopted in the structure to be protected, in order to reduce the risk or frequency of
damage

3.45
lightning protection
LP

measures taken for protection of structures against lightning, including their internal systems
and contents, as well as persons, in general consisting of an LPS and SPM

Mote 1 to entry: Ancillary protection measures such as a TWS can also be used.

3.46

lightning protection system

LPS

complete system used to reduce injury to living beings and physical damage due to lightning
flashes to a structure

Note 1 to entry: A lightning protection system consists of both external and internal lightning protection systems

3.47

surge protection measures

SPM

measures taken to protect internal systems against the effects of LEMP

MNote 1 to entry: Surge protection measures are part of an overall lightning protection.

3.48

electromagnetic shield

screen of conductive material intended to reduce the penetration of a time-varying
electromagnetic field into the structure or part of the structure to be protected, used to reduce
failures of internal systems

3.49

lightning protective cable

special cable with a rated impulse withstand voltage greater than U, of the connected
equipment and a metallic sheath in continuous contact with the soil, either directly or by use of
conductive plastic covering

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 20

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

69/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

IEC 62305-2:2024 © |IEC 2024 -19 -

3.50
lightning protective cable-duct
cable-duct of low resistivity in contact with the sail

EXAMPLE Concrete with interconnected structural steel reinforcements, metallic duct.

3.51

surge protective device

SPD

device that contains at least one non-linear component and that is intended to limit transient
overvoltages and divert surge currents

[SOURCE: IEC 61643-11:2011, 3.1.1 [6], modified — "surge voltages" has been replaced with
"transient overvoltages and the Note has been deleted.]

3.52

coordinated SPD system

system composed of SPDs properly selected, coordinated and installed to form a system
intended to reduce the failures of electrical and electronic systems

3.53

isolating interface

device which is capable of reducing conducted surges on a line entering the lightning protection
zone (LPZ)

MNote 1 to entry: The isolating interface includes isolation transformers with earthed screen between windings,
metal-free fibre optic cables and opto-isolators.

MNote 2 to entry: The insulation withstand characteristics of a device suitable for this application is provided either
intrinsically or via an SPD.

3.54
lightning equipotential bonding
EB

bonding to an LPS of separated metallic parts, by direct conductive connections or via surge
protective devices, to reduce potential differences caused by lightning current

3.55

thunderstorm warning system

TWS

system composed of thunderstorm detector(s) able to monitor the lightning or upcoming
lightning activity in the monitoring area (MA) and tools for processing the acquired data to
provide a valid alarm (warning) related to the lightning-related events (LREs) or conditions
(LRC) for a defined surrounding area (SA)

Mote 1 to entry: Some countries refer to TWS as ‘lightning warning systems’.

[SOURCE: IEC 62793:2020, 3.1.23]

3.56

lightning-related event

LRE

event where one or more cloud-to-ground lightning (CG) occurs inside the surrounding area
(SA)

[SOURCE: IEC 62793:2020, 3.1.15]
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3.57

lightning-related conditions

LRC

static electric field that has reached a level high enough so that lightning is expected to occur
at any time in the surrounding area (SA)

[SOURCE: IEC 62793:2020, 3.1.16]

3.58

monitoring area

MA

geographic area where the lightning or upcoming lightning (lightning is expected to occur at any
time) activity is monitored in order to provide a valid warning for the surrounding area (SA)

Note 1 to entry: The monitoring area is smaller or equal to the coverage area.

[SOURCE: IEC 62793:2020, 3.1.18]

3.59

surrounding area

SA

geographic area in which a lightning-related event (LRE) causes a potential danger and which
surrounds and includes the target (TA) to be protected

Note 1 to entry:  Any lightning-related event (LRE) occurring in the surrounding area (SA) is potentially dangerous
for the target. This area is used when evaluating a thunderstorm warning system (TWS) to determine the performance
parameters such as failure to warn ratio (FTWR).

[SOURCE: IEC 62793:2020, 3.1.20]

3.60

Zone 0

area in which an explosive gas atmosphere is present continuously, or for long periods, or
frequently

Note 1 to entry: Both “long" and “frequently” are the terms which are intended to describe a very high likelihood of
a potentially explosive atmosphere in the area. In that respect, those terms do not necessarily need to be quantified.

[SOURCE: IEC 60079-10-1:2020, 3.3.4 [3]]

3.61
Zone 1
area in which an explosive gas atmosphere is likely to occur occasionally in normal operation

[SOURCE: IEC 60079-10-1:2020, 3.3.5 [3]]

3.62

Zone 2

area in which an explosive gas atmosphere is not likely to occur in normal operation, but, if it
does occur, will exist for a short period only

[SOURCE: IEC 60079-10-1:2020, 3.3.6 [3]]

3.63

Zone 20

a place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is present
continuously, or for long periods, or frequently

FOAIIDAS. IEA SAATA AR ALAARAE S AE A TANT
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3.64

Zone 21

a place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is likely to
occur in normal operation occasionally

[SOURCE: IEC 60079-10-2:2015, 3.25.2 [4]]

3.65

Zone 22

area in which an explosive dust atmosphere, in the form of a cloud of combustible dust in air,
is not likely to occur in normal operation but, if it does occur, will persist for a short period only

Note 1 to entry: The potential of creating an explosive dust cloud from a dust layer also needs to be considered.

[SOURCE: IEC 60079-10-2:2015, 3.25.3 [4]]

3.66
adjacent structure
structure connected to the structure under review by at least one line

4 Symbols and abbreviated terms

Ap  Equivalent collection area for flashes to an isolated structure ..............................A2.12
AD‘ Collection area attributed to an elevated roof protrusion ... l,A213
Apy Equivalent collection area for flashes to an adjacent structure .........ccccccciceeeec . A25
A4, Equivalent collection area for flashes nearaline.............cc..ccceeeeieeeeeeecee....Clause A5
AL Equivalent collection area for flashes to aline ...................cceninnnveveeneeee. Clause A4
Ay Equivalent collection area for flashes striking near the structure ....................Clause A.3
Cp Location factor.........coi .. T @Dl E AT
Cpy Location factor of an adjacent structure ...........cccccevvviviciiciiiiciiceceee . AL2L5, Table A
Ceg  Environmental factor............ccooiiiiicee .. T @DlE A4
G Installation factor of the line...........ccccciiiiiiiiiciiciicivvvveeeeeeee. Table A2
C, p Factor depending on shielding, grounding and isolation conditions

of the line for flashes to a line............coocoieriieecceceeeeeeee... Table B9
(€., Factor depending on shielding, grounding and isolation conditions

of the line for flashes nearaline....................................................TableB.9
Cr  Line type factor for a HV/LV transformer on the line.........................................Table A.3
D4ip Electric shock resulting from direct strike to human beings ........c.ccccoeeeieiiin.5.2
D,1 Electric shock to human beings resulting from resistive and inductive coupling ..........5.2
D, Dangerous sparking triggering fire or explosion. ..........cccccccciiiiiiiiiciiceicnienieneenennen. 5.2
D; Surges due to all sources of damage ..., D02
F Frequency of damage ... 9.1
Fe  Frequency of damage due to flashes to the structure (source Sy)..............cons e 9.1
Fyy  Frequency of damage due to flashes near the structure (source S;)......................... 91
F- Tolerable freavenev of damaoce ... .83
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Frequency of damage due to flashes to the line (source S3) ..ol 901
Frequency of damage due to flashes near the line (source Sy) ......c.coovvvviiiiiiiiiiicnn. 9.1
Height of the structure ... e A201.2
Factor relating Ng 10 Nggooovoeeeeoieiieieeeee . Clause A1
Factor relevant to the screening effectiveness of the structure........................Clause B.6

Factor relevant to the screening effectiveness of shields internal to

the SITUCTURE ... e GlAUSE BB
Factor relevant to the characteristics of internal wiring....................................Clause B.6
Length of structure. ... ... e A2 2
Loss due to injury to human beings..........ccoooiiiiiiiiiiiii e L3
Loss due to physical damage to the structure and its content......................................B3
Loss due to failure of electrical and electronic systems..........ccccoooiiiiiiiiiiiiieenee.. 5.3

Loss related to injury to human beings by electric shock resulting from
direct strike to those human beings (flashes to a structure) ..............Table 3, Clause C.2

Loss related to injury to human beings by electric shock resulting
from resistive and inductive coupling (flashes to a structure) ...........Table 3, Clause C.2

Loss related to injury to human beings caused by physical damage
to a structure (flashes to a structure) ..........................................Table 3, Clause C.2

Loss related physical damage to a structure (flashes to a structure) Table 3, Clause C.2
Total loss related to physical damage of the structure including
environmental damage (flashes to a structure)......................................... Clause C.2

Loss related to injury to human beings, caused by failure of internal systems
(flashes to a structure) ..........ccooiiiiiiiiiiiiiiiiie e eeeeieeenen..... 1@ble 3, Clause C.2

Loss related to failure of internal systems (flashes to a structure)..... Table 3, Clause C.2
Typical mean ratio of persons injured by direct lightning stroke related to the

total number of persons exposed in the zone, due to one dangerous event.... Clause C.2
Typical mean ratio of loss outside the structure related to the maximum

amount of loss in the zone, due to one dangerous event................................ Clause C.2
Typical mean ratio of persons injured by fire or explosion related to

the total number of persons in the zone, due to one dangerous event............ Clause C.2
Typical mean ratio of physical damage by fire or explosion related to the

maximum amount of damage in the zone, due to one dangerous event.......... Clause C.2
Length of line section.............oooi i ieeeeeeeeeeeeeeaeen . Clause A4

Loss related to injury to human beings, caused by failure of internal
systems (flashes near a structure) .............................................Table 3, Clause C.2

Loss related to failure of internal systems (flashes near a structure).Table 3, Clause C.2
Typical mean ratio of persons injured by failure of internal systems related to

the total number of persons in the zone, due to one dangerous event............ Clause C.2
Typical mean ratio of physical damage by failure of internal systems related to

the maximum amount of damage in the zone, due to one dangerous event.... Clause C.2
Typical mean ratio of persons injured by touch and step voltages related

to the total number of persons in the zone, due to one dangerous event........ Clause C.2
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% Lyt Loss related to injury to human beings by electric shock resulting from
é resistive and inductive coupling (flashestoaline)......................................... Clause C.2
g Lyy Loss related to injury to human beings, caused by physical damage to
ﬁ a structure (flashes toaline) ...........................Clause C.2
0 Ly, Loss related to physical damage to a structure (flashes to aline) .................. Clause C.2
Lyt Totalloss related to physical damage of the structure including
environmental damage (flashes to aline)............ccccccceeeiiiiiiiiiiiiiiiiiieecceeeeeee.. Clause C.2
Lywq Loss related to injury to human beings caused by failure of internal systems
(flashes to a lin@) ..o .. Clause C.2
Ly, Loss related to failure of internal systems (flashes to a line) .......................... Clause C.2
Ly Loss consequentto damages..................ooooiiiiiiiiiii e B
Ly4 Loss related to injury to human beings, caused by failure of internal systems
(flashes near @ liNe) ..o GlAUSE G2
Lz, Loss related to failure of internal systems (flashes near aline)...................... Clause C.2
n’ Number of conductorsinacable......................_.......................TableB.7
n Total number of cable conductors and external conducting paths......................Table B.7
Np  Number of dangerous events per year due to flashes to structure............... .......... A.2.4
Npy Number of dangerous events due to flashes to adjacent structure........................... A.2.5
Ng  Annual lightning ground flash density............c.ccocooiiiinneauc Clause A1
Ni Number of dangerous events due to flashes nearaline............................... Clause A5
N_  Number of dangerous events due to flashestoaline..................................... Clause A4
Ny Number of dangerous events due to flashes near a structure.........................Clause A.3
Nsg Annual lightning ground strike-point density ..........cccccviiiiciiiiiiiinn, Clause A.1
Ny Number of dangerous events per annum...............c..ccooiiiiiicniiinccciceecceeennn 8.1, 9.2
Pap Probability that a flash to a structure will strike a person.................................Clause B.3
P, Probability that a flash to a structure will cause injury to human beings
due to touch and step voltages .................i.......Clause B.2
Pat Probability that a flash to a structure will cause dangerous touch and
step voltages ... ......Clause B.2
Py Probability of physical damage to a structure (flashes to a structure)..............Clause B.4
Pe  Probability of failure of internal systems (flashes to a structure)......................Clause B.5
P, Probability that an equipment will be exposed to a damaging event..............Clause B.12
Pegg Probability that a spark between electrically-isolated conductive
sections could appear in spite of protection by EB .......................Clause B.7, Table B.13
P p Probability reducing P, P\, and Py, depending on-line characteristics
and withstand voltage of equipment (flashes to connected line) ......................Clause B.7
P ps Probability depending on LPL of lightning protection system (LPS).................Clause B.3
Py,  Probability of failure of internal systems (flashes near a structure)..................Clause B.6
Pys Probability reducing Py depending on shielding, wiring and withstand voltage
of equipment. ... ... Clause B.6
P Probability factor according to the position of a person in the exposed area ...Clause B.3
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Pp  Probability that a person will be in a dangerous place...................................Clause B.11
Pq  Probability that the value of the charge associated with the current flowing

through the SPD is exceeding the value tolerated by the SPD ........................... Annex D
Ps  Probability that a flash to a structure will cause dangerous sparking...............Clause B.4
Pspp Probability that an apparatus will be damaged, in spite of protection

by a coordinated SPD system.............................................Table B.8, Table B.9
Prws Probability that a thunderstorm warning system (TWS) does not detect

a lightning-related event in the targetarea ............................................Clause B.1
P  Probability of injury to human beings by electric shock

(flashes to a connected liN€) ... eeenen .. Clause BUT
Pyp Probability that the value of residual voltage at the SPD exceeds the required

protection level U, relevant to the current flowing through the SPD......... ........ Annex D

Py Probability of physical damage to a structure (flashes to a connected line).... Clause B.8

P\, Probability of failure of internal systems (flashes to connected ling)................Clause B.9
Py Probability of damage ... 801, 9.2
Pz  Probability of failure of internal systems (flashes near a connected line).......Clause B.10
T Factor reducing loss depending onrisk of fire.......................................Clause B.4
my  Conventional distance ...............c.cccieeeeeees.. Clause AL3, Clause ALS
o Factor reducing the loss due to provisions against fire....................................Clause B.4
ry Reduction factor associated with the type of surface.......................................Clause B.2
R RISK e ee e s 0.1, 62301, 6.3.2
Rap Risk component (injury caused by a flash to human beings exposed

on a structure — flashes to a structure)..............c..cciiiieeeeeee...6.2.1, Table 2, Table 3
Rat Risk component (injury to human beings caused by electric shock due

to touch and step voltages — flashes to a structure) ......................6.2.1, Table 2, Table 3
Rg  Risk component (physical damage to a structure — flashes

to a structure) ... ... 621 Table2, Table3
Re  Risk component (failure of internal systems —

flashes to a structure) ... 6.2.1, Table 2, Table 3
Ry Risk component (failure of internal systems — flashes near a

SITUCTUNE) et ee e e e e eneeeenneeene. . 0.2.2, Table 2, Table 3
Rg  Shield resistance per unit length of a cable..................................Table B.12, Table B.13
Ry Tolerable FisK. ... 123
Ry Risk component (injury to human being - flashes to a

connected line) ... eeaeaneeen....0.2.3, Table 2, Table 3
Ry  Risk component (physical damage to a structure — flashes to a

connected line) ... eeaenneeen....0.2.3, Table 2, Table 3
Ry Risk component (failure of internal systems — flashes to a

connected line) ... e, 0.2.3, Table 2, Table 3
Ry  Risk component for a structure ... 801

R;  Risk component (failure of internal systems — flashes near a line) 6.2.4, Table 2, Table 3

S IS VLo = SR RRPURSRRY . W10~
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S2 Source of damage - Flashes near a structure..............ccccoccieiiiiiiiiiiiieeeen.... 5.1, Table 3
S3 Source of damage — Flashestoaline.........ccccciiiiiiiiiiiiiiiiiciiiciiiieeeeen... 5.1, Table 3
S4  Source of damage — Flashes nearaline .................................................51 Table3
S Section of @liN@.....cccoiiiiii e 8.4
ty Time in hours per year that persons are present in a dangerous place..........Clause B.11
Uy, Rated impulse voltage of a system............................Clause A.3, Clause A.5, Clause B.7
Wi Meshwidth ... ClaUs e BLG
W Width of StrUCTUre ... e AL2L T2
X Generic subscript for risk component, number of dangerous events,

probability and loss ... . ..8.1,9.2
Zg Zonesof astructure. . ... e B3

5 Damage and loss

5.1 Source of damage

The lightning current is the primary source of damage. Details relating to lightning currents and
lightning properties shall be taken into consideration, in accordance with IEC 62305-1:2024.
The following sources are distinguished by the point of strike:

S1: flashes to the structure,

S§2: flashes near the structure,

S3: flashes to a line connected to the structure,

84: flashes near a line connected to the structure.

5.2 Cause of damage

A lightning flash can cause damage in different ways depending on the characteristics of the
structure being assessed. Some of the most important characteristics are: type of construction,
contents and application, type of service and protection measures provided. Physical damage
to structures and life hazards shall be taken into consideration, in accordance with
IEC 62305-3:2024.

As a result, four causes of damage can be distinguished:

— Dyp: electric shock to human beings resulting from direct strike to those beings;

— Dyt electric shock to human beings resulting from resistive and inductive coupling;

— Dj: dangerous sparking inside the structure either triggering fire or explosion or leading to
mechanical and chemical effects, or both, which can also endanger the environment;

— Dj: surges due to all sources of damage causing failures of internal systems.

The damage to a structure due to lightning can be limited to a part of the structure or can extend

to the entire structure. It can also involve surrounding structures or the environment (structures
dangerous to the environment).

5.3 Type of loss

Each cause of damage relevant to a structure to be protected, alone or in combination with
others, can produce different types of loss. The type of loss that can appear depends on the
characteristics of the structure itself.
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For the purposes of this document, the following types of loss, which can appear as a
consequence of lightning flashes, are considered:

L4: loss due to injury to human beings. It is a consequence of causes D4p, D7, Dy and even
D5 in structures where failure of internal systems endangers human life for example in
structures with a risk of explosion and hospitals;

Lo: loss due to physical damage of the structure and its contents. It is a consequence of causes
D, and D4 (D4 generally for structures with a risk of explosion);

L3: loss due to failure of internal systems. It is a consequence of cause Dj.

NOTE 1 L, does not address physical damage to an internal system. It is focused on surges affecting the function
provided by the internal system.

The risk calculation is applicable to all structures when types of loss L4 or L, are involved.

The type of loss L5 can unacceptably impair the services provided by internal systems of the

structure. In this case the frequency of damage calculation is performed in addition to the risk
calculation. Frequency of damages can cover pure economic losses or loss of service. When
damage to internal systems implies consequences for the environment or involves safety
related critical equipment, consequence of losses should be addressed by risk calculation and
not frequency of damage. Protection against lightning for electrical and electronic systems
within structures shall be taken into consideration, in accordance with IEC 62305-4:2024 and
the IEC 61643 series.

NOTE 2 Loss of national heritage is covered by loss L,, loss of service to the public is covered by /" and L,/L,.
6 Risk and risk components

6.1 Risk
The risk R shall be evaluated with reference to the safety of persons (type of loss L,) and of the

structure and its content (type of loss L,).

To evaluate risk R, the risk components (partial risks depending on the source of damage and
type of loss) shall be defined and calculated (see Table 1).
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Table 1 - Sources of damage, causes of damage, types of loss
and risk components according to the point of strike

Point of strike S;urce of Cause of Type of loss Rigk
amage damage component
Dy L, Rar
= c L R
The structure = __ = S1 Dio 1 AD
IEC
D, Ly Ly Rgy, Rga
Dy Ly L Reys Rep

Near the structure N s2 D, L2 L, Rugye Rya

—
- D,r L, Ry
The lines U [
connected to the S3 D L. L R.. R
structure e 2 " Vi vz
D, L2 L° Rs Rz
1
Near the lines D
connected to the sS4 Dy L L° Rzy. Ryp
structure EC

Risk components in the last column are calculated based on the type of losses considered (see column Type of
loss).

2 Generally for structures where failure of internal systems endangers human life for example in structures with
risk of explosion and hospitals.

b Generally for structures with a risk of explosion.

¢ This is only for people exposed on a structure such as parking on a roof or terrace, balconies.

Some examples of risk calculations are reported in Annex F.

6.2 Risk components

6.2.1 Risk components for a structure due to source S1

Rat: Component related to type of loss L4, caused by electric shock to human beings due to
touch and step voltages inside the structure and outside in zones up to 3 m around down
conductors.

Rpp: Component related to type of loss L4, caused by a flash to human beings exposed on a
structure.

Rg: Component related to type of loss L, (Rg4) and L, (Rg,), caused by dangerous sparking
inside the structure triggering fire or explosion, or leading to mechanical or chemical
effects, which can also endanger the environment.

Rgc: Component related to type of loss Ly (Rp4) and Ly (R3), caused by failure of internal

systems because of LEMP. Loss can occur generally in the case of structures with a risk
of explosion and of hospitals or other structures where failure of internal systems involve
injury to human beings or danger to the environment.

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 29

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

78/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 28 - IEC 62305-2:2024 © IEC 2024

6.2.2 Risk component for a structure due to source S2

Ry: Component related to type of loss Ly (Ry4) and L, (Ry2), caused by failure of internal

systems due to LEMP. Loss can occur in the case of structures with a risk of explosion
and of hospitals or other structures where failure of internal systems involve injury to
human beings or danger to the environment.

6.2.3 Risk components for a structure due to source S3

Ry: Component related to type of loss L4, caused by electric shock to human beings due to
touch voltages inside the structure.

R\. Component related to type of loss Ly (Ry4) and L, (Ry,), caused by fire or explosion

(triggered by dangerous sparking between an external installation and metallic parts
generally at the entrance point of the line into the structure) or leading to mechanical or
chemical effects, due to lightning current transmitted through or along incoming lines.

Ry: Component related to type of loss L, (Ry) and L, (Ry,), caused by failure of internal

systems by overvoltages induced on incoming lines and transmitted to the structure. Loss
can occur generally in the case of structures with a risk of explosion and of hospitals or
other structures where failure of internal systems involve injury to human beings or danger
to the environment.

NOTE 1 All lines which are connected to the structure are considered in the assessment.

NOTE 2 Lightning flashes to or near metallic pipes are considered as a source of damage unless the pipes are
bonded to an equipotential bonding bar or the LPS earthing system at the entrance of the structure

6.2.4 Risk component for a structure due to source S4

Rz: Component related to type of loss L, (Rz4) and L, (Rz,), caused by failure of internal
systems by overvoltages induced on incoming lines and transmitted to the structure. Loss
can occur generally in the case of structures with a risk of explosion and of hospitals or
other structures where failure of internal systems involve injury to human beings or danger
to the environment.

NOTE 1 All lines which are connected to the structure are considered in the assessment.

NOTE 2 Lightning flashes to or near metallic pipes are considered as a source of damage unless the pipes are
bonded to an equipotential bonding bar or the LPS earthing system at the entrance of the structure

6.2.5 Factors affecting risk components for a structure

Characteristics of the structure, possible protection measures and provisions taken when a
thunderstorm occurs are factors affecting risk components for a structure. The main factors are
given in Table 2.
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% Table 2 - Factors influencing the risk components
x
& Characteristics of structure or of internal systems — h h h
g Protection measures Rar" | Ban" | Ra' | Be" | Ru | Ry | Ry | Rw | Ry
ﬁ Collection area X X X X X X X X X
U‘_) Surface soil resistivity
Floor resistivity X X
F'hy_sical rqsl!'icli_ons, insulation, warning notice, soil X X
equipotentialization
Construction characteristics of structure
LPS X X X X Xa |xb |xb
Equipotential bonding SPD
Isolating interfaces Xe Xe | X X
Coordinated SPD system’ X
Spatial shield
Shielding external lines X X X X
Shielding internal lines X
Routing precautions X X
Bonding network
Fire precautions X X
Fire sensitivity
Impulse withstand voltage X X X X X X
Thunderstorm warning systems? X X® X X X® [ X® X" [ X®
Presence of people X X X X X X X X X
NOTE Equipment is usually connected to two different services e.g. power line and data line. In case of equipment
connected only to one service, the result can overestimate the risk.
2 Only for grid-like external LPS acting as a shield (see KS1 factor in Annex B).
b Due to equipotential bonding.
¢ Only if they belong to equipment.
¢ Only for external risk zones according to provisions activated by means of a thunderstorm warning system
(TWS) compliant with IEC 62793. A TWS shall always be active and running and should send a message in
case of fault
® According to provisions activated by means of a thunderstorm warning system (TWS) compliant with IEC 62793.
f Mainly for structures where failure of internal systems endangers human life for example in structures with a
risk of explosion and hospitals.
9 The provisions taken shall be appropriate for the case investigated.
" When source of damage S1 is considered, protection measures are effective only in structures protected by an
LPS or structures with continuous metal or reinforced concrete framework acting as a natural LPS.

6.3
6.3

Composition of risk components

A Composition of risk components according to source of damage

The risk R is the sum of its risk components according to the source of damage or type of loss.

R=Rgy* Rgp + Rg3 + Rgy (1)
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where
Rgq = Rar + Rap + Rgq + Rgp + Roq + Rep (2)
Rgp = Ry *+ Ryp (3)
Rs3 = Ry * Ryy * Rya + Ryq * Ryp (4)
Rgq = Rz1 + Rz (5)

Rcq, Ry, Ry and Rz4 generally apply for structures with a risk of explosion and for hospitals

with life-saving electrical equipment or other structures when failure of internal systems involve
injury to human beings or danger to the environment.

Rcos Ryas Ryyo @and Rz, generally apply for structures with a risk of explosion.

NOTE 1 An analysis can justify that an equipment damaged by an overvoltage can create a fire or explosion inside
the building. In this case, the relevant risk components can also be evaluated in the risk assessment.

NOTE 2 The value of risk R obtained by adding the two risk components R, and R, is overestimated. In power
internal systems the risk component R, is usually negligible. A more accurate assessment of risk can be made by

taking into account that a flash to ground simultaneously has influence on internal systems by direct inductive
coupling and on the overvoltage induced on the connected lines. The effect is that components R, and R, can

overlap.

6.3.2 Composition of risk components according to type of loss

R=R 4+ R, (6)

where
Rp1 = RaT + Rap + Rgq + Rgq + Ryq + Ry + Ryq + Ryyq + Rzq (7)
Ri5=Rgy+ Rep+ Ryp * Ryp * Ryyp + Rz (8)

Req, Ry, Ry and Rz4 generally apply for structures with a risk of explosion and for hospitals

with life-saving electrical equipment or other structures when failure of internal systems involve
injury to human beings or danger to the environment.

Reo, Rya, Ry and Rz, mainly apply for structures with a risk of explosion.

NOTE 1 An analysis can justify that an equipment damaged by an overvoltage can create a fire or explosion inside
the building. In this case, the relevant risk components can also be evaluated in the risk assessment.

NOTE 2 The value of risk R obtained by adding the two risk components R, and R, is overestimated. In power
internal systems the risk component R, is usually negligible. A more accurate assessment of risk can be made by

taking into account that a flash to ground simultaneously has influence on internal systems by direct inductive
coupling and on the overvoltage induced on the connected lines. The effect is that components R,, and R, can
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NOTE 3 Equations (7) and (8) provide the means of separately assessing the contribution of the risk of loss of
human life and of the risk of loss of goods and services to the overall risk.

7 Risk assessment

7.1 Basic procedure

The following procedure shall be applied:

— identification of the structure to be assessed and its characteristics;
— evaluation of risk R.

7.2  Structure to be considered for risk assessment

The structure to be considered includes:

— the structure itself;
— installations in the structure;
— contents of the structure;

— persons in the structure, on the roof of the structure or in the zones up to 3 m from the
outside of the structure;

— environment affected by damage to the structure.

Lines outside the structure are of relevance only to the extent that they can carry damaging
currents into the structure.
NOTE The structure to be considered can be subdivided into several risk zones (see 8.3).

7.3 Procedure to evaluate the need of protection for risk R

Protection against lightning is necessary if the risk R is higher than the tolerable level Ry.
R > RT

In this case, protection measures shall be adopted in order to reduce the risk R to no more than
the tolerable level Rt.

RS Ry

NOTE 1 A representative value of tolerable risk is R, = 1075 [year]™ . Different values can be assigned after detailed

investigation, taking into account the vulnerability of human beings inside and outside the investigated structure and
the criticality of the structure and its environment for the public due to physical damage.

NOTE 2 When a risk evaluation is not otherwise required, evaluating whether or not to reduce the risk R can be
decided by the owner or the manager of the structure.

NOTE 3 If R = R;, lightning protection is not necessary to reduce the risk but can be:

— useful to reduce the frequency of damage of the internal systems (see 9.4);

— appropriate if it is desired to reduce in any way the loss (or the unavailability of services).
The following steps shall be taken to determine whether the risk exceeds the tolerable level:

— identification of the components Ry which make up the risk;
— calculation of the identified risk components Ry;

— calculation of the total risk R (see 6.3);

R U O S DR AU S
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If the structure is partitioned in risk zones Zg (see 8.3), risk R shall be evaluated for each zone
Zs.

Comparison of risk R with R shall be performed:

— for each risk zone of the structure in a zoned structure;
— for the whole structure in a single-zoned structure.

The procedure to evaluate the need for protection for risk R is given in Figure 1.

NOTE 4 When source of damage S1 is considered, protection measures are effective only in structures protected
by an LPS or structures with continuous metal or reinforced concrete framework acting as a natural LPS.

NOTE § The site owner is informed in cases where the risk cannot be reduced to a tolerable level in spite of having
applied the most efficient protection measures proposed. If the risk can be significantly reduced by temporary
preventive measures, then a TWS according to |IEC 62793 can be installed.

An assessment should be made when the damage to a structure due to lightning can also
involve surrounding structures or the environment (e.g. fire propagation, explosion, chemical or
radioactive emissions).
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|dentify the structure to be assessed

{

Partition the structure into risk zones if appropriate

!

Identify and calculate the risk components
Ry, if zoned for each risk zone, otherwise
for the structure

:

S12298Text Modification

Add the risk components in each risk zone in a
zoned structure (or for the structure as a
whole), to obtain the relevant risks for each risk
zone (or the whole structure)

R>Ry?

for each risk zone
(or for a structure)

Re-calculate risk
compenents

Select suitable | Additional protection necessity J
protection measures
(see Table 2) 4
y' [ Identify salient risk components ]

Figure 1 - Procedure for deciding the need for protection and
for the selection of protection measures to reduce R < Ry

8 Assessment of risk components

8.1 Basic equation

expressed by the following general equation:

Rx = .}\")( x P)( x f_x
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Zone or structure is
adequately protected
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Each risk component Ry1, Rpp. Rg. R, Ry, Ry, Ry, Ry and Ry, as described in Table 3, can be

9)
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where
Ny is the number of dangerous events per annum (see also Annex A);

Py is the probability of damage (see also Annex B);

Ly is the extent of consequent loss (see also Annex C).

The number Ny of dangerous events is affected by lightning ground strike-point density (Ngg)

and by the physical characteristics of the structure to be protected, its surroundings, connected
lines and the soil. Ny shall be obtained, as explained in detail in Annex A, mainly from LLS data,

where LLS shall comply with |IEC 62858.

The probability of damage Py is affected by characteristics of the structure to be protected, the
connected lines, the attendance of persons and the protection measures provided.

The consequent loss Ly is affected by the use to which the structure is assigned.

If the structure is partitioned in risk zones Zg (see 8.3), each risk component shall be evaluated
for each risk zone Zg.

NOTE When the damage to a structure due to lightning can also invelve surrounding structures or the environment
(e.g. chemical or radioactive emissions), the consequent loss is added to the value of L,, or the concept described

in Annex E can be used
8.2 Assessment of risk components due to different sources of damage

Equations to calculate the risk components related to each source of damage are given in
Table 3.

The values of the parameters required in making the calculation of risk components can be
found in Annex A, Annex B and Annex C.

For evaluation of the risk components related to lightning flashes to an incoming line (S3), the
following shall be considered:

— If the line has more than one section (see 8.4), the values of R, R\, and R, are the sum of
the R, Ry and Ry values relevant to each section of the line. The sections to be considered

are those between the structure and the first node. When information of the section lengths
is not available, a maximum line length of 1 km for the sum of HV power lines and LV power
lines and a maximum line length of 1 km for telecom lines can be assumed.

— In the case of a structure with more than one connected line with different routing feeding
the same internal system, the calculations shall be performed for each line.

— In the case of a structure with more than one connected line with the same routing feeding
the same apparatus, the calculations shall be performed only for the line leading to the
highest values of N| (telecom line versus power line, unscreened line versus screened line,

LV power line versus HV power line with HV/LV transformer, etc.).

NOTE Inthe case of lines for which there is an overlapping of the collection area, the overlapping area is considered
only once.
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For evaluation of the risk component related to lightning flashes near a line connected to the
structure (S4), the following shall be considered:

If

If the line has more than one section (see 8.4), the value of Ry is the sum of the R

components relevant to each section of the line. The sections to be considered are those
between the structure and the first node. When information of the section lengths is not
available, a maximum line length of 1 km for the sum of HV power lines and LV power lines
and a maximum line length of 1 km for telecom lines can be assumed.

In the case of a structure with more than one connected line with different routing feeding
the same internal system, the calculations shall be performed for each line.

In the case of a structure with more than one connected line with the same routing feeding
the same internal system, the calculations shall be performed only for the line leading to the
highest values of N, (e.g. telecom line versus power line, unscreened line versus screened

line, LV power line versus HV power line with HV/LV transformer, etc.).

the structure is partitioned in risk zones Zg (see 8.3), each risk component shall be evaluated

for each risk zone Zg.

Table 3 - Risk components for different sources of damage and types of loss

Source of damage
Type of s1 s2 s3 s4
loss Lightning flash to a | Lightning flash near Lightning flash to an Lightning flash near
structure a structure (incoming) line a line
Rt Ry
SN X PppxPpx Ly =N+ Npg) x Py x Ppx Ly
Rpp
= _\"D x PAD x Pp x
L Lap
Injury to Ry, Ry
living
beings | = Ny x Py x Pp % Ly, = (N + Ng)) % P, % Ppx L,
Re, Ry Rys Ryy
SNy ®Po®xPoxP x| =N, xP ®xP,xP x =(.\-'L+,-\’DJ)><PW><PPKPEX SN xP,xP %P, x
Ley Ly Ly Lz
See footnote "a". See footnote "a". See footnote "a". See footnote "a"
Ryy Ry
L, =Np*Pgxlg, = (N FNpy) = Py Ly,
Physical Ry L Rz Rz,
damage SNp X Po X Py % Loy | =Ny * Py xPyxLyy | =(N_+Npy)x Py x Po* Ly | =N x Pz %x Py % Ly
See footnote "b". See footnote "b". See footnote "b". See footnote "b".

a

Re,. Ry, Ry, and R, generally apply for structures with a risk of explosion and for hospitals or other structures
where failures of internal systems immediately endanger human life.

Rey. Ry Ry, and R, generally apply for structures with a risk of explosion.
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8.3 Partitioning of a structure in risk zones Zg

To assess each risk component, a structure can be (or is assumed to be) a single zone or can
be divided into risk zones Zg each having their own homogeneous characteristics.

Risk zones Zq are generally defined by:

— type of soil or of floor;
— fireproof compartments;
— spatial shields.

Further risk zones can be defined according to:

— layout of internal systems;
— protection measures existing or to be provided;
— loss Ly values.

Partitioning of the structure in risk zones Zg should take into account the feasibility of the
implementation of the most suitable protection measures.

NOTE It is emphasized that the risk zones Z are defined by the designer to carry out the risk assessment. They
are different from the zones LPZ defined in IEC 62305-1.

An example of zone partitioning is shown in Figure 2.
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Key
LPZ 0, direct flash, full lightning current, full electromagnetic field %
LPZ 0y no direct flash, lightning or induced current, full electromagnetic field )
)]
LPZ 1 no direct flash, limited lightning or induced current, damped electromagnetic field H1 present (Zone where D“_,
the surge current is limited by current sharing and isolating interfaces or by SPDs at the boundary. Spatial
shielding can attenuate the lightning electromagnetic field.)

Zg, example of zone number 1
w—
Zgp example of zone number 2 -8_
e}
Figure 2 — Example of zone partitioning "c‘,"
9
8.4 Partitioning of a line into sections S [
—
o
To assess the risk components due to a flash to or near a line, the line can be assumed to be g
a single section or can be divided into individual sections S . =
©
[5]
For all risk components, sections S| are primarily defined by -9|
X
— the type of line (aerial or buried, (), ﬁl
— the characteristics of the line (shielded or unshielded, shield resistance), 8
— other factors (Cp, Cg, (7). Q
-
|
If more than one value of a parameter exists in a section, the value leading to the highest value '8
of risk shall be assumed. =
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8.5 Assessment of risk components in a zone of a structure with risk zones Zg

8.5.1 General criteria

For the evaluation of risk components and the selection of the relevant parameters involved,
the following rules apply:

— parameters relevant to the number N of dangerous events shall be evaluated according to
Annex A;

— parameters relevant to the probability P of damage shall be evaluated according to Annex B.
Moreover:

— for components R, Rgq, Rga, Rys Ryq: Ryas Ryq: Rys: Rz4, @nd Rz,, only one value shall be

fixed in each risk zone for each parameter involved. Where more than one value is
applicable, the highest one shall be chosen;

— for components Rny, Rpp, Ryq, @nd Ry, if more than one internal system is involved in a
risk zone, values of P and Py, are given by:

Pe=1-(1="Pgq) * (1= Pgp) * ..x (1= Pg,) (10)

Py=1=(1=Pyq) * (1= Ppyg) * ... x (1= Py,) (11)

where P, and Py, are parameters relevant to the internal systemn =1, 2, 3...;
— parameters relevant to the loss shall be evaluated according to Annex C.

With the exception made for P and Py, if more than one value of any other parameter exists
in a risk zone, the value of the parameter leading to the highest value of risk is to be assumed.

NOTE 1 An internal system is not necessarily connected directly to an external service. For example, it can be
connected to a copper power line and to a data line connected via an isolation interface

NOTE 2 A simpler approach is to use P = P, and Py, = P,,, where P, and P, refer to the worst case.

8.5.2 Single-zoned structure

In this case, only one risk zone Zg defines the entire structure. The risk R is the sum of risk
components Ry in this risk zone.

Defining the structure with a single risk-zone can lead to a greater expense than necessary if
an expensive protection measure shall extend to the entire structure, even though it is not
essential throughout the entire structure.

B8.5.3 Multi-zoned structure

In this case, the structure is divided into multiple risk zones Zg. In each risk zone, the risk is
the sum of all relevant risk components in the risk zone.

Dividing a structure into risk zones allows the designer to take into account the characteristics
of each part of the structure in the evaluation of risk components and to select the most suitable
protection measures tailored to each risk zone, reducing the overall cost of protection against
lightning.
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9 Frequency of damage and its components

9.1 Frequency of damage

The frequency of damage F is the value of the number of damaging events caused by sources
of damage S in the systems of the structure to be protected.

In the evaluation of the need of protection against lightning, the frequency of damage F shall
be considered with reference to loss of service L.

The frequency of damage F is the sum of partial frequencies of damage depending on the
source of damage. For evaluation of the frequency of damage F the following relationship
applies:

F=FC+FM+FW+FZ (12)

where
Fe  is the frequency of damage due to flashes to the structure (source S1);

Fyy  is the frequency of damage due to flashes near the structure (source S2);

F\ is the frequency of damage due to flashes to the line (source S3);

Fz is the frequency of damage due to flashes near the line (source S4).

The frequency of damages F refers to the failure of internal systems caused by LEMP and

earth potential rise due to flashes to the structure, Fy, refers to the failure of internal systems

caused by LEMP due to flashes to ground near the structure, whereas the frequency of damages
F\y and F; refers to the failure of internal systems caused by overvoltages transmitted from

incoming lines to the structure.

NOTE 1 The value of frequency of damage F obtained by adding the two partial frequencies of damage F,, and F,

can be overestimated. A more accurate assessment of risk can be made by taking inte account that a flash to ground
simultaneously has influence on internal systems by direct inductive coupling and on the overvoltage induced on the
connected lines. The effect is that partial frequency of damage F,, and I, can overlap.

NOTE 2 In power internal systems the frequency component F,, is usually negligible.

NOTE 3 The frequency of damage caused by lightning flashes associated with a structure can be assessed for a
piece of equipment. The frequency of damage of an internal system or a part of an internal system is in all cases the
one of its weakest equipment amongst equipment the user wants to protect (by default all of them).

9.2 Assessment of partial frequency of damage

Each partial frequency of damage F, Fyy, Fy, and F, as described in 9.1, can be expressed by
the following general equation:

FX=JV)("PX (13)

where

Ny is the number of dangerous events per annum (see also Annex A);

Py is the probability of damage (see also Annex B);
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Equations to calculate the partial frequency of damage related to each source of damage are
given in Table 4.

The values of the parameters required in making the calculation of partial frequency of damage
are given in Annex A and Annex B. Where TWSs are involved, as explained in detail in Annex B,
these shall comply with IEC 62793.

Table 4 - Partial frequency of damage for each source of damage

Source of damage

Type of loss S1 s2 s3 S4
Lightning flash to a | Lightning flash near Lightning flash to an Lightning flash
structure a structure (incoming) line near a line
Ly
loss of service FC = .-'\"D x PC x Pa FM = NM x PM * Pe FW = (NL + NDJ, * PW X Pe FZ = .-'\"I X 'PZ * Pa
due to failure of
internal systems

9.3 Procedure to evaluate the need of protection for frequency of damage F

Protection against lightning is necessary if the frequency of damage # is higher than the
tolerable level Fy

F=Fr

In this case, protection measures should be adopted in order reduce the frequency of damage
F to no more than the tolerable level /¢

F<Fy

NOTE 1 A representative value of tolerable risk F is F = 0,1 [year]™"! for internal systems critical in performing
their function in relation to the required service unavailability, and F = 1 [year]~! for non-critical internal systems.
The values F; = 0,1 and F; = 1 proposed in this document are typical values of tolerable frequency of damage.

NOTE 2 The criticality of the internal systems to perform their function (in relation to the service unavailability that
can be tolerated) is considered by the owner or manager of the structure when fixing the F value.

NOTE 3 |If F = Fq, lightning protection is not necessary to reduce frequency of damage, but can be appropriate if it
is desired to reduce in any way the loss or the unavailability of services.

The following steps shall be taken to evaluate the need of protection for frequency of damage
F:

— calculation of the partial frequency of damage Fy;

— calculation of the total frequency of damage F;

— identification of the tolerable frequency of damage Fy;

— comparison of the frequency of damage I with the tolerable value Fy.

The frequency of damage F shall be evaluated for internal systems or equipment in the structure
that the owner wants to protect (when the structure is divided into zones, in each zone where

equipment is located and that the owner or manager wants to protect). Comparison of frequency
F with F1 shall be performed for these internal systems or equipment.
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Figure 3 - Procedure for determining the need for protection
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9.4 Assessment of partial frequency of damage in zones
9.4.1 General criteria

For the evaluation of partial frequency of damage and the selection of the relevant parameters
involved, the following rules apply:

— parameters relevant to the number N of dangerous events shall be evaluated according to
Annex A;

— parameters relevant to the probability ” of damage shall be evaluated according to Annex B.
Moreover:

— for partial frequency of damage Fyy and Fz, only one value is to be fixed in each risk zone

for each parameter involved. Where more than one value is applicable, the highest one shall
be chosen;

— for partial frequency of damage Fp and F,, if more than one internal system is involved in
arisk zone, values of P and Py, are given by:

Pe=1-(1=Pgqy) % (1=Pgy) % ...x (1= Pg,) (14)

Py=1=(1=Pyy) % (1= Pyp) X .. x (1= Py,) (15)

where P, and Py, are parameters relevant to internal systemn =1, 2, 3...

If more than one value of any other parameter exists in a risk zone, the value of the parameter
leading to the highest value of partial frequency of damage shall be assumed, with the exception
made for P and Py,.

NOTE 1 An internal system is not necessarily connected directly to an external service. For example, it can be
connected to a copper power line and to a data line connected via an isolation interface.

NOTE 2 A simpler approach is to use P = P, and Py, = P,,, where P, and P, refer to the worst cases.
9.4.2 Single-zoned structure

In this case, only one risk zone Zg made up of the entire structure is defined. The frequency of
damage F is the sum of partial frequencies of damage Fy in this risk zone.

Defining the structure as a single risk zone can lead to expensive protection measures because
each measure shall extend to the entire structure.

9.4.3 Multi-zoned structure

In this case, the structure is divided into multiple risk zones Zg. The frequency of damage F,4ne
for the risk zone is the sum of the partial frequencies of damage F,,,¢/x relevant to all sources
of damage.

Dividing a structure into risk zones allows the designer to take into account the characteristics
of each part of the structure in the evaluation of the partial frequency of damage and to select
the most suitable protection measures tailored risk zone by risk zone, reducing the overall cost
of protection against lightning.
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Annex A
(informative)

Assessment of annual number N of dangerous events

A.1 General

The average annual number N of dangerous events due to lightning flashes influencing a
structure to be assessed depends on the lightning ground strike-point density of the region
where the structure is located and on the structure’s physical characteristics.

The lightning ground strike-point density Ngg is the number of lightning strike points per km?2

per year. In many areas of the world this value can be obtained from data provided by lightning
location systems (LLS) complying with IEC 62858.

When Ngg values are not available directly, it is possible to account for flashes with multiple
ground strike points. The values of lightning ground flash density Ng, can be multiplied by a
factor k to estimate Ngg depending on many factors such as geographical location. This factor
k should be obtained from the national LLS data provider.

Nsg = k Ng (A1)

where
Ngg Is the lightning ground strike-point density (1 per km2 per year).

NOTE 1 When the LLS data provider cannot provide this factor £ or it does not exist (for example when a N, map
exists for a country), a factor 2 can be assumed.

In areas without ground-based lightning location systems, the recommended estimate of
lightning ground strike-point density is

Ngg = 0,5 Ny (A.2)

where N7 is the total (ground CG + cloud IC) density of optically recorded flashes per km2 per

year, aobtained through the NASA website
http://lightning.nsstc.nasa.gov/data/data_lis-otd-climatology.html [7].

NOTE 2 In most areas of the world, an indication of lightning activity can be obtained from observations of lightning
optical transients. Satellite-based sensors respond to all types of lightning with relatively uniform coverage. With
sufficient averaging, optical transient density data provide better estimates of ground flash density than thunder
observations, which have a wide range of relations between ground flash density and thunderstorm hours or
thunderstorm days. There are also regional variations in the ratio of ground flashes (CG) to total flashes (CG + IC).

NOTE 3 |EC 62858 specificies how lightning data is obtained and presented.
Events that can be considered as dangerous to a structure being considered for protection are:
— flashes to the structure,

— flashes to ground near the structure,
— flashes to a line entering the structure, including flashes to another structure to which the
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A.2.1.2 Rectangular structure

equivalent collection area is then equal to:

—44 —

A.21 Determination of the collection area Ay

H

IEC 62305-2:2024 © IEC 2024

— flashes to ground near a line entering the structure.

Ap =L x W+2x (3x H)x (L+W)+nx(3xH)?

where L, W and H are expressed in metres (see Figure A.1).

NOTE 4 Annex A provides simplified methods to calculate the number N of dangerous events due to lightning

A.2 Assessment of the average annual number of dangerous events N, due to
flashes to a structure and Ny, to an adjacent structure

For isolated structures on flat ground, the equivalent collection area A, is the area defined by

the intersection between the ground surface and a straight line with 1/3 slope which passes
from the upper parts of the structure (touching it there) and rotating around it. Determination of
the value of 4 can be performed graphically or mathematically.

For an isolated rectangular structure with length L, width W, and height H on flat ground, the

(A.3)
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A.21.3 Complex-shaped structure

If the structure has a complex shape, such as elevated roof protrusions (see Figure A.2), a
graphical method should be used to evaluate 4 (see Figure A.3).

S12298Text Modification

An acceptable approximate value of the collection area is the greater value between the
equivalent collection area Apy,y evaluated with Equation (A.3) taking the minimum height Hy,y

of the structure, and the collection area attributed to the elevated roof protrusion Ay'. Ay’ can
be calculated by:

Ap =m x (3 x Hp)? (A.4)
where H is the height of protrusion.
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Ap

Ap

(see Figure A.4):

to fire.

protection measure.
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-'DMINH:|:|:|:| Rectangular structure with I/ = Hyy,, Equation (A.2)

Protrusion with /1 = Ip = Hy,.y Equation (A 3)

Collection area determined using the graphical method

A.2.2 Structure as a part of a building

— the building B does not have a risk of explosion;

IEC

Figure A.3 - Different methods to determine the collection area for a given structure

Where the structure S to be considered consists of only a part of a building B, the dimensions
of structure S can be used in evaluation of Ay provided that the following conditions are fulfilled

— the structure S is a separated vertical part of the building B as shown in Figure A 4;

— propagation of fire between the structure S and other parts of the building B is restricted
e.g. by means of walls with resistance to fire of 120 min or by means of other equivalent
protection measures.

NOTE Fire regulations can fix different values for the resistance to fire. Building regulations can fix wall resistance

— propagation of overvoltages along common lines, if any, is avoided by means of SPDs
installed at the entrance point of such lines in the structure or by means of other equivalent

Where these conditions are not fulfilled, the dimensions of the whole building B should be used.
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Figure A.4 — Structure to be considered for evaluation of collection area Ay
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A.2.3 Relative location of the structure

The relative location of the structure, compensating for surrounding structures or an exposed
location, will be taken into account by a location factor (', (see Table A.1).

A more precise evaluation of the surrounding objects’ influence can be obtained considering
the relative height of the structure with respect to the surrounding objects or the ground within
a distance of 3 x H from the structure and assuming Cp = 1.

Table A.1 - Structure location factors Cp and Cp

Relative location Cp or Cp,
Structure surrounded by higher objects 0,25
Structure surrounded by objects of the same height or smaller 0,5
Isolated structure: no other objects in the vicinity 1
Isolated structure on hilltop or a knoll 2

NOTE 1 A more complete method based on 3D models can provide detailed results, considering the impact of
surrounding buildings and environment.

NOTE 2 The usual way to determine coefficient C, or €, is to determine the influence of objects within a distance
of 3H from the considered building (overlapping of collection areas).

NOTE 3 ( is representative of an equivalent collection area of the structure; C; depends on the height of the

nearby structures, the width and in general the collection of the nearby structures. It is not a simple geometric
calculation. However, to give an indication, C; = 0,25 can be considered for example when the collection area of the

physical structure itself and the ground within a distance of 3 = H is permanently covered by the collection area of
surrounding objects to 75 %. Cp = 0,5 for example when the collection area of the physical structure itself and the

ground within a distance of 3 x H is permanently covered by the collection area of surrounding objects to 50 %.
Cp = 1 for example when the collection area of the physical structure itself and the ground within a distance of 3 x #
is marginally covered by the collection area of surrounding objects.

A.2.4 Number of dangerous events N for the structure

Np can be evaluated as the product:

‘ND = ﬁ’ss x AD x CD x 10_6 (AS)

where
Ngg s the lightning ground strike-point density per kmZ2 per year;
Ap  is the equivalent collection area of the structure (mz);

Cp is the location factor of the structure (see Table A.1).

NOTE In areas with isolated tall structures a more accurate evaluation of N, can be advisable. Further information
can be provided by national committes.
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A.2.5 Number of dangerous events N, for an adjacent structure

The average annual number of dangerous events due to flashes to a structure connected at the
far end of a line, Np; can be evaluated as the product:

Npy = Nsg * 4py * Cpy * Cp x 10-8 (A.6)

where

Ngg s the lightning ground strike-point density per km?2 per year;
Ap, s the equivalent collection area of the adjacent structure (m2);
Cpy is the location factor of the adjacent structure (see Table A.1);

Cr  is the line type factor (see Table A.3).

A.3 Assessment of the average annual number of dangerous events Ny due to
flashes near a structure

Ny can be evaluated as the product:

Ny = (11 k) x Ngg % 4y x 1076 (A7)
where
Nsg is the lightning ground strike-point density per km?2 per year;
Ay is the equivalent collection area of flashes striking near the structure (m2).

NOTE 1 When N, is obtained directly by LLS, the factor & is provided by the LLS data provider. When not available,
k =2 can be assumed (see Clause A_1).

NOTE 2 In power systems the dangerous events N, can be usually disregarded due to the use of concrete building
with dense rebar mesh.

NOTE 3 Environmental factor Cg can also influence Ny, e.g. N, can be multiplied by the environment coefficient
Ce.
E

The equivalent collection area 4, extends to a line located at a conventional distance ry from
the perimeter of the structure:

A=2x%xry x (L+ W)+ 7 % ry 2 (A.8)

where
m = 350/U,, (m);

U,

w is the equipment impulse rated voltage in kV of the equipment having the lowest insulation

level.

NOTE 4 Typical values for Uy, can be found in Table B.11 and Table B.12.

NOTE § This Formula (A.8) is calculated considering a loop area of 50 m? considering its random position with
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A.4 Assessment of the average annual number of dangerous events N, due to
flashes to a line

A line can consist of several sections. For each section of line, the value of N| can be evaluated
by:

N_ =Ngg x4 *x C;x Cg x Cp x 10-6 (A.9)

N is the number of overvoltages of amplitude not lower than 1 kV (1/year) on the line
section;

Ngg is the lightning ground strike-point density per km? per year;

AL is the equivalent collection area of flashes striking the line (mz);
C, is the installation factor of the line (see Table A.2);

Ct is the line type factor (see Table A.3);

Ce is the environmental factor (see Table A.4);

with the collection area for flashes to a line:

A =40x L (A.10)

where
L, is the length of the line section (m).

When information of the section lengths is not available, a maximum line length of 1 km for the
sum of HV power lines and LV power lines and a maximum line length of 1 km for telecom lines
can be assumed.

NOTE 1 More information on the equivalent collection areas 4 for telecommunication lines can be found in ITU-T
Recommendation K.47 [8]

NOTE 2 A realistic maximum total length to be considered for power lines is generally 2 km.

Table A.2 - Line installation factor C;

Routing C,
Aerial 1
Buried 0,3
Burield cl.'ables running entirely within a meshed earth 0.01
termination (IEC 62305-4:2024, 5.2). ’

NOTE 3 The ground resistivity affects the collection area 4 of buried sections. In general, the larger the ground

resistivity, the larger the equivalent collection area. The installation factor of Table A.2 is based on p = 400 Om. For
p > 400 Om, the following equation for a buried section can be used 4, = 0.6 x Vo x L.

NOTE 4 Different values can be assigned to the installation factor C, after detailed investigation.
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Table A.3 - Line type factor C;

Installation Cy

LV power, telecommunication or data line or HV power
line with HV/LV auto-transformer

HV power (with HV/LV fransformer with separated 02
windings)

NOTE 5 Different values can be assigned to the line type factor C; after detailed investigation. Lower values for
Cy are possible.

Table A.4 — Environmental factor Cg

Environment Cg
Rural 1
Suburban 0,5
Urban 0.1
Urban with buildings higher than 20 m. 0,01

NOTE 6 The values given for C; reduce the number of dangerous events caused by sources S3 and S4 due to the
protection of the surrounding structures.

NOTE 7 Different values can be assigned to the environmental factor C after detailed investigation.

A.5 Assessment of average annual number of dangerous events N, due to
flashes near a line

A line can consist of several sections. For each section of line, the value of N, can be evaluated
by

Ny = (k) x Ngg x 4, x C; x Cg x Cp x 1078 (A.11)

where
N, is the number of overvoltages per year of amplitude higher than U, on the line section;

Ngg is the lightning ground strike-point density per km? per year;

A4, is the equivalent collection area of flashes to ground near the line (m2);
G is the installation factor (see Table A.2);

Cy is the line type factor (see Table A.3);

Cg  is the environmental factor (see Table A.4).

NOTE 1 When N, is obtained directly by LLS, the factor # is provided by the LLS data provider. When not available,
k =2 can be assumed (see Clause A.1)
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The equivalent collection area A4, for flashes near a line extends to a line located at a
conventional distance r| from the line:

Ay=2xr xL (A.12)

where
L is the length of the line section (m);
o =2 OOONIW"‘&;

U

w 1S the equipment impulse rated voltage in kV.

When information of the section lengths is not available, a maximum line length of 1 km for the
sum of HV power lines and LV power lines and a maximum line length of 1 km for telecom lines
can be assumed.

NOTE 2 A more precise evaluation of 4, can be found in Electra no. 161 [9] and no. 162 [10], 1995 for power lines
and in ITU-T Recommendation K.46 [11] for telecommunication lines.

NOTE 3 A realistic maximum total length to be considered for power lines is generally 2 km.
A.6 Representation of the equivalent collection areas
Figure A.5 shows the relationship of the five collection areas, Ap, Ap,, Ay, 4 and A,, as

specified in A.2.1.2, A.2.1.3, Clause A.3, Clause A.4 and Clause A.5 respectively. It should be
noted that the areas are not drawn to scale for typical dimensions.

g rb\\?\

H, L

L] \ﬁy

IEC

NOTE The figure represents the collection area for one specific lateral distance.

Figure A.5 — Equivalent collection areas Ap, Apy, Ay, AL and A4,
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Annex B
(informative)

Assessment of probability P, of damage

B.1 General

The probabilities given in this Annex B are valid if protection measures conform to:

— |IEC 62305-3 for protection measures to reduce injury to human beings and for protection
measures to reduce physical damage;

— |EC 62305-4 for protection measures to reduce failure of internal systems.

Other values can be chosen, if justified.

Values of probabilities Py less than 1 can be selected only if the measure or characteristic is
valid for the entire structure or risk zone of the structure (Zg) to be protected and for all relevant
equipment.

Values of probabilities Py should take into account probability Prys if the relevant protective

provisions provided are activated by means of a thunderstorm warning system (TWS) complying
with IEC 62793 where Pryg is the probability with which a TWS does not detect a lightning-

related event in the target area.

NOTE 1 P,,o = maximum value between failure to warn ratio (FTWR) and 1 = POD_ (probability that a lead time of

x minutes is obtained). The FTWR and POD_ will generally be obtained from the manufacturer's product data sheet
or the service provider. Prq = 1 can be assumed if the manufacturer does not declare the value of FTWR or POD,.

NOTE 2 For protection measures and reduction values by the use of TWS, refer to IEC 62305-1 and IEC 62793. If
temporary preventive measures are not applicable or a TWS is not provided P15 = 1 can be assumed. If the warning

given by the TWS does not provide time enough for taking those measures, Pr,,c = 1 can be assumed.

The values of factors to be used for the assessment of probability Py of damage should be fixed

by the lightning protection designer. The values of factors in a structure given in this Annex B
are typical values. Different values can be assigned after detailed investigation.

The probability Py of protection measures to reduce failure of internal systems depends on the
probability Pgpp of a coordinated SPD system. According to the selected lightning protection
level (LPL) value, a coordinated SPD system shall:

— withstand the lightning current expected at its installation point;

— limit the overvoltage value at the equipment input to a value not greater than equipment
rated impulse voltage (U,).

The probability Pgpp relevant to the coordinated SPD system depends on:

— the probability Pq that the value of the expected charge associated with the current flowing
through the SPD at its point of installation exceeds the one tolerated by the SPD;

— the probability Py, that the value of residual voltage at the SPD exceeds the required
protection level Upr to limit the overvoltage value at the equipment input to a value not
greater than the equipment rated impulse voltage (U,,).
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Then the probability Pgpp is given by:

Pgpp =1 = (1= Pg)(1 = Pyp) (B.1)

The probability P refers to positive and negative first strokes, whereas the probability Pup
refers to the subsequent stroke of negative flashes.

NOTE 3 Internal systems can include externally mounted equipment provided it is not open to a direct strike
according to the chosen LPS class.

B.2 Probability P,y that a flash to a structure will cause dangerous touch and
step voltages

The values of probability Pt that a damage due to touch and step voltages by a lightning flash
to the structure appear, depend on the protection measures provided:

Ppr = Prps X Pam X 1t * Prwys (B.2)

where

Plps is the probability depending on the LPL of measures to protect the exposed areas of
the structure against a direct flash. Values of P| 4 are given in Table B.3;

Prws  is the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;
NOTE 1 The purpose of a warning message created by a TWS is to ensure prompt and complete evacuation of the

exposed area. If this evacuation is not ensured or a TWS is not provided or if the manufacturer does not declare the
FTWR, P = 1is assumed (see also IEC 62305-1 and IEC 62793 for restrictions of application of a TWS).

Pam is the probability that a flash to a structure will cause damage due to touch and step
voltages according to different protection measures. Values of P, are given in
Table B.1;

ry is the reduction factor as a function of the type of surface of soil or floor. Values of ry

are given in Table B.2.

NOTE 2 Protection measures are effective in reducing P,; only in structures protected by an LPS or structures with
continuous metal or reinforced concrete framework acting as a natural LPS.

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 56

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

105/540



4/22/25, 1:39 PM BCIS Reports

c
ie]
=
3
= IEC 62305-2:2024 © IEC 2024 -55-
©
(e}
% Table B.1 - Values of probability P, that a flash to a structure will cause damage due
é to touch and step voltages according to different protection measures
[ee]
% Protection measure P
N
(‘l_) No protection measures 1
Warning notice 107!
Electrical insulation (e.g. at least 3 mm cross-linked polyethylene) 10-2
of exposed parts (e.g. down conductors)
Effective soil equipotentialization by means of meshed earth 102
termination system?
Natural LPS, see Note 3 1072
Access restrictions 0

2  Protection measure effective against step voltages only.

If more than one provision has been taken, the value of P is the product of the corresponding
values.

NOTE 3 P = 0,001 can be assumed when the structure:

= has an extensive metal framework (see IEC 62305-3:2024, 8.1 and 8.2);

* is made of reinforced concrete cast on site, with the reinforcing rods interconnected in accordance with
IEC 62305-3 and verified according to the method described in IEC 62305-3:2024, Annex D.

s s provided with a meshed earth termination system and there is no accessible metal installation which can
become a part of the path of the lightning current.

Table B.2 — Reduction factor r; as a function of the type of surface of soil or floor

Type of surface? Contact resistance® r
Agricultural, concrete =1 10-2
Marble, ceramic 1-10 1072
Gravel, moquette, carpets 10 - 100 1074
Asphalt, linoleum, wood =100 10-5

NOTE Particular attention is taken when isolating soil covering layers are in wet conditions or covered with a water
layer.

2 A layer of insulating material, e.g. asphalt, of 5 cm thickness generally reduces the hazard to a tolerable level. In
these cases r, = 0 can be assumed.

b Contact resistance as per definition IEV 581-23-08. Values measured between a 400 cm? electrode compressed
with a uniform force of 750 N and a point where voltage is not modified by current injection.

B.3 Probability P,, that a flash will cause damage to an exposed person on
the structure

The values of probability Pyp that a flash will strike a person on the structure depend on the

position of people in the exposed area, on the lightning protection level (LPL) of adopted
measures to protect the exposed areas of the structure against the direct flash and on additional
protection measures such that:

Pap = Prws * Pam * Po * PLpg (B.3)
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where

Prws  is the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;
NOTE 1 The purpose of a warning message created by a TWS is to ensure prompt and complete evacuation of the

exposed area. If this evacuation is not ensured or a TWS is not provided or if the manufacturer does not declare the
FTWR, P g = 1is assumed (see also IEC 62305-1:2024, 7.1 for restrictions of application of a TWS).

NOTE 2 When a TWS is used, P, can be ignored

Pam is the probability that a flash to a structure will cause damage due to touch and step
voltages according to different protection measures. Values of P, are given in
Table B.1;

Pg is the probability factor according to the position of a person in the exposed area,

where Pg is assumed equal to 1 when the person is exposed (and equal to 0 when
there is nobody);

Plps is the probability depending on the LPL of measures to protect the exposed areas of
the structure against a direct flash. Values of P pg are given in Table B.3;

NOTE 3 P, can be included in Equation (B.3) only when people are within the protected area of the LPS.

Pam is the probability that a flash to a structure will cause damage due to touch and step
voltages.
Table B.3 - Values of probability P _pg depending on the protection measures
to protect the exposed areas of the structure against the direct flash
and to reduce physical damage

Characteristics of structure Class of LPS Ppg

Structure or exposed areas not protected - 1
v 0,2

1 0,1

Structure or exposed areas protected by an LPS

I 0,05
| 0,02
Structure protected by an LPS | with a continuous metal or reinforced concrete 0.01

framework acting as a natural down-conductor system

Structure protected by an LPS | with a metal roof and an air-termination system,
possibly including natural components, with complete protection of any roof 0.001
installations against direct lightning strikes and a continuous metal or reinforced '
concrete framework acting as a natural down-conductor system

NOTE 4 Values of P 4 other than those given in Table B.3 are possible if based on a detailed investigation taking
into account the requirements of sizing and interception criteria defined in IEC 62305-1

NOTE 5 The characteristics of the LPS, including those of the SPD for lightning equipotential bonding, are reported
in IEC 62305-3.

NOTE 6 The protection level of the LPS can be different for protection of the exposed areas of the structure against
the direct flash or to reduce physical damage.

NOTE 7 For more information see IEC 62305-3:2024, 8.1 and 8.2.
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% B.4 Probability Pg that a flash to a structure will cause physical damage by
é fire or explosion
g
ﬁ The probability Pg that a flash to a structure will cause physical damage by fire or explosion is
c‘/_) given by:
Pg=Pg % Plpg*r*ry (B.4)
where
Pg is the probability that a flash to a structure will cause dangerous sparking. Values of
Pg are given in Table B.4,
Plps is the probability depending on the protection measures to reduce physical damage.

Values of P pg are given in Table B.3;

is the reduction factor as a function of provisions taken to reduce the consequences
of fire. Values of r, are given in Table B.5;

re is the reduction factor as a function of risk of fire or explosion of structure. Values of
ry are given in Table B.6.

Table B.4 - Values of probability Pg that a flash to
a structure will cause dangerous sparking

Type of structure Py
Wood and masonry 1
Electrically-continuous reinforced concrete or Interconnected metal 0,5
framework

NOTE 1 If there is no LPS installed or if the LPS is not installed according to
IEC 62305-3, Table B.4 gives the value for Pg. If an LPS is installed according to

IEC 62305-3, Pg = 1 and the beneficial effect of the LPS is taken into account by P pg.

NOTE 2 If significant metal protruding parts not bonded to the structure framework
are present, Pg = 1 can be adopted.

NOTE 3 When walls and roof are not of the same type, a larger value for Py can be
considered.

NOTE 4 For reinforcement, the value of 0,5 is only valid if reinforcement is
sufficiently interconnected and connected to the earthing arrangement.
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Table B.5 - Reduction factor rpasa function of provisions taken
to reduce the consequences of fire

Provisions F

No provisions 1

One of the following provisions: extinguishers; fixed manually-operated extinguishing

; X ) . ) 0.5
installations®; manual alarm installations; hydrants; fire compartments; escape routes

One of the following provisions: fixed automatically operated extinguishing installations; automatic

. ) 0,2
alarm installations®

NOTE These provisions are only valid if they are available and operational at the time of a lightning event. If in
doubt o= 1 is suggested. In some countries, it is not possible to use other values than o= 1 unless an LPS is

provided.

2 Provisions are effective only if operated by persons trained for this purpose and able to do so.

b Qnly if protected against overvoltages and other damages and if firefighters can arrive in less than 10 min.

Provisions taken to reduce the consequences of fire as described in Table B.5 do not prevent
fire occurrence due to lightning. If fire mitigation measures are used in lightning risk calculation
(rp different from 1), the user should be informed. If the user is not informed, rp = 1 should be

applied.

In zones with a risk of explosion, r, = 1 for all cases unless provisions are taken to ensure that
a fire cannot trigger an explosion inside the explosive area.

In zones with lithium-ion batteries rp = 1 should be applied. Small volume of such batteries can
be disregarded (e.g. a portable computer).

Table B.6 — Reduction factor r; as a function of risk of fire or explosion of structure

Risk Level of risk e
Zones 0, 20 and solid explosive 1
Explosion Zones 1, 21 10-1
Zones 2, 22 10-3
High 101
Fire Ordinary 10-2
Low 10732
Explosion or fire None 0
NOTE Examples of fire loads for different type of structures can be found in other
documents, for example EN 1991-1-2 [12].

NOTE 1 In the case of a structure with a possibility of explosion, the values for r; are suggested values that are
presented as worst case for the purpose of lightning protection calculation in the absence of input from a facility
owner or other valid source. Since the probability of hazardous conditions and consequence of ignition can vary from
site to site, the application of the definitions for Zones 1 and 21 and Zones 2 and 22 and other principles from the
IEC 60079 and ISO/IEC 80079 series would allow values to be determined with input from the facility owners or other
valid sources for the particular application. Examples of valid sources include applicable standards and codes for
the application.

NOTE 2 Where different conditions are present the worst case is used.

NOTE 3 Structures with a high risk of fire can be assumed to be structures made of combustible materials or
structures with roofs made of combustible materials or structures with a specific fire load larger than 800 MJ/mZ.
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NOTE 4 Structures with an ordinary risk of fire can be assumed to be structures with a specific fire load between
800 MJ/m2 and 400 MJ/m2.

NOTE 5 Structures with a low risk of fire can be assumed to be structures with a specific fire load less than
400 MJ/m2, or structures containing only a small quantity of combustible material.

NOTE 6 Specific fire load is the ratio of the energy of the total quantity of the combustible material in a structure
and the overall surface of the structure.

NOTE 7 For the purposes of this document, structures associated with hazardous areas or solid explosive materials
are not assumed to be structures with a risk of explosion if any one of the following conditions is fulfilled:

—  the time of presence of explosive substances is lower than 0,1 h/year.

—  the volume of explosive atmosphere leads to a zone of negligible extent.

—  the hazardous area cannot be hit directly by a flash and dangerous sparking in the hazardous area is avoided.
This condition is fulfilled in the following cases:

For hazardous areas enclosed within metallic shelters, when the shelter, as a natural air-termination system,
acts safely without puncture or hot-spot problems, and internal systems inside the shelter, if any, are protected
against overvoltages to avoid dangerous sparking.

For hazardous areas in structures, when the hazardous area is within structures protected by an LPS or
structures with continuous metal or reinforced concrete framework acting as a natural LPS, where bonding
requirements of IEC 62305-3 are satisfied and internal systems in the area, if any, are protected against
overvoltages to avoid dangerous sparking.

NOTE 8 The definitions and criteria for hazardous areas and a zone of negligible extent are found in

IEC 60079-10-1 [3] and IEC 60079-10-2 [4].

B.5 Probability P; that a flash to a structure will cause failure of internal
systems

A coordinated SPD system is suitable as a protection measure to reduce Pg.

The probability P that a flash to a structure will cause a failure of internal systems is given by:

Pe = Pgpp * Cip (B.5)

Pgpp depends on the coordinated SPD system conforming to IEC 62305-4 and on internal
system characteristics. Values of Pgpp are reported in Table B.7 and Table B.8.

Cip is a factor depending on shielding, grounding and isolation conditions of the line to
which the internal system is connected. Values of C|  are given in Table B.9.

NOTE 1 A coordinated SPD system is effective in reducing P only in structures protected by an LPS or structures

with continuous metal or reinforced concrete framework acting as a natural LPS, where bonding requirements of
IEC 62305-3 are satisfied, irrespective of the LPS class.

NOTE 2 If the roof is considered as a zone of the building, then the protection measures are defined as for the
other zones. If protection against direct flashes is required, the equipment on the roof is protected by the LPS and
the SPDs are designed according to source of damage S1 (both resistive and inductive coupling) in Table B.7 or
Table B.8 as a simple approach.
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Table B.7 - Typical values of Pgpp for SPDs on the low-voltage system,
used to protect against sources of damage S1, S2, S3, S4

LPL | Direct and indirect flashes to the line Flash near the Flagh to the Flash to the
structure structure structure
Source of
Source of Source of damage | Source of damage damage S1° So;:ge of ?alljnage
damage $32 S42 §22 (inductive l:o(urelsil: ve
coupling) pling)
kKA p kKA P kA P kA P kA P
SPD SPD sSPD SPD SPD
10/350 ps 8/20 ps 8/20 ps 8/20 ps 10/350 ps
No
SPDs 1 1 1 1 1
Il to
v 5 0,05 0,3 0,05 0,1 0,05 5 0,05 12,5 0,05
1l 7.5 0,02 0.45 0,02 0,15 0,02 7.5 0,02 18,75 0,02
| 10 0,01 0.6 0,01 0,2 0,01 10 0,01 25 0,01
2,54 1074 2,5° 107*
Better
than 3,75°¢ [5x10°% | 3,75° 5x 1075
LPL I
5¢d 105 5¢ 1073

NOTE 1 The necessary LPL for the SPDs can be different from the LPL of the LPS.

NOTE 2 For shielded lines, the values of the currents can be halved.

2 For information on values of current and specific conditions, refer to IEC 62305-1:2024, Table E.1.

b Current values refer to a single service line (# = 1) having three phase conductors + neutral (n' = 4); sharing

factor £, = 0,5; more detailed information is given in IEC 62305-1:2024, Clause E.2

¢  SPD commonly used.

4 Values for S4 in IEC 62305-1:2024, Table E.1 defined for LPL | to IV, are reported in this table in lines "better

than LPL 1".
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Table B.8 - Typical values of Pgpp, for SPDs on the telecommunications
system used to protect against sources of damage S1, S2, S3, 54

LPL Direct and indirect flashes to the line Flash near the Flash to the Flash to the
structure structure structure
Source of
Source of Source of damage | Source of damage | damage $1? d So;l:ge of f!.:!nage
damage $32 S42 g2ae (inductive (rels_la lve
coupling) coupling)
kA p kA P kA P kA P kA P
100350 s | 7 | 8/20 ps SPP | gj20 s SPP 1 grops | | 10350 ps | P
No SPDs 1 1 1 1 1
1l to IV 1 0,05 0.3 0,05 0.1 0,05 5 0,05 1,25 0,05
Il 15 0,02 0,45 0,02 0,15 0,02 7.5 0,02 1,875" 0,02
| 2 0,01 0.6 0,01 0,2 0,01 10 0,01 2,5 0,01
2,5¢ 1074 2,56 1074
Better -5 -5
than LPL | 3,75¢ 5% 10 3,75¢ 5x10
5¢ 1073 5¢ 10°%

NOTE 1 The necessary LPL for the SPDs can be different from the LPL of the LPS.

NOTE 2 Refer to ITU-T Recommendation K.67 [13] for more information.

NOTE 3 Values referred to overhead unshielded lines. For buried lines, the values of the currents can be
halved. For shielded lines, the values of the currents can be halved.

2 For information on values of current and specific conditions, refer to IEC 62305-1:2024, Table E.2.
b Detailed information is given in IEC 62305-1:2024, Clause E.2.

¢ SPD commonly used.

4 Loop conductors routing and distance from the inducing current affect the values of expected surge
overcurrents. Values in IEC 62305-1:2024, Table E.2 refer to short-circuited, unshielded loop conductors with
different routing in large buildings (loop area in the order of 50 m?, width = 0,5 m), 1 m apart from the structure
wall, inside an unshielded structure (k. = 1). For other loop and structure characteristics, values should be

multiplied by factors Kg,, Kg,, Kg5 (see Clause B.6).

¢ Loop conductors routing and distance from inducing current affect the values of expected surge overcurrents.
Values in IEC 62305-1:2024, Table E.2 refer to short-circuited, unshielded loop conductors with different routing
(loop area in the order of 50 m2, width = 0,5 m), 350 m apart from the lightning stroke, inside an unshielded
structure. For other loop and structure characteristics, values should be multiplied by factors Kgy, Kg,, Kg5 (se€
Clause B.6).

f  Detailed information is given in IEC 62305-1:2024, Clause E.2.

Values of probability Pgpp given in Table B.7 and in Table B.8 refer to the case of P;; being
negligible in comparison with Pq and then Pgpp = Pq. The values of Pgpp given in Table B.7

and in Table B.8 can be obtained by means of an SPD system consisting of two SPDs. For
some applications, the installation of two SPDs may not be possible. In order to assess the
efficiency of an SPD system it is necessary to compare the protection level Up and the discharge

current parameters "imp-

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 63

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

112/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

-62 - IEC 62305-2:2024 © IEC 2024

Different values of probability Pgpp, than those given in Table B.7 and in Table B.8 can be used

if they are sufficient to reduce the risk R and the frequency of damage /" below the tolerable
values.

NOTE 3 The characteristics of the line upstream of the SPD system and of the internal circuit downstream of the
SPD system have a strong influence on the value of the probability Pgpp that an apparatus, protected by an SPD

system, is damaged. As the matter is complicated, when information on proper selection of an SPD system with
negligible Py, is not available, as a first approximation, the simplified rules given for general guidance in

IEC 62305-4:2024, Annex C, can be used. In this case the values of Pepp achieved are higher than those given in
Table B.7 and in Table B.8.

NOTE 4 Additional information on the selection of an SPD system giving the required probability P, can be
provided after detailed investigation.

NOTE 5 Values given in Table B.7 and Table B.8 apply for common cases. Values of P, based on a more detailed
analysis can be determined based on Annex D.

Table B.9 - Values of factors € p and €, depending on shielding, grounding
and isolation conditions

External line type Connection at entrance Co | Cu
Aerial line unshielded Undefined 1 1
Buried line unshielded Undefined 1 1
Multi grounded neutral power line None 1 0,2
Shielded buried line (power or Shield not bonded to the same bonding bar as equipment 1 0,3
telecom)
Shielded aerial line (power or telecom) | Shield not bonded to the same bonding bar as equipment 1 0.1
Shielded buried line (power or Shield bonded to the same bonding bar as equipment 1 0
telecom)
Shielded aerial line (power or telecom) |Shield bonded to the same bonding bar as equipment 1 0

Lightning protective cable or wiring in
lightning protective cable-ducts, Shield bonded to the same bonding bar as equipment 0 0
metallic conduit, or metallic tubes

No external line or optical line No connection to metallic external lines 0 0
Connection to an isolating interface according to
Any type IEC 62305-4 o jo

#  For this equipment, €, , and C , values are given in this table according to the external line type and connection
at entrance. €, = 0 only if the isolating interface is protected by an SPD or if it is demonstrated by tests that
the isolating interface has the appropriate surge withstand. In other cases, C,, = 1. See also Note 5.

NOTE 6 An isolating interface is a part of an internal system and its probability of failure can be evaluated according
to its withstand voltage. An SPD protecting the isolating interface, if provided, protects even the downstream
equipment when the internal system between the isolating interface and the equipment is shielded; when the internal
system is unshielded and if the voltage induced in this loop, calculated according to the required LPL, is greater than
the rated impulse voltage of the equipment, an additional SPD can be used to protect downstream equipment.

NOTE 7 In the evaluation of probability P, values of C , in Table B.9 refer to shielded internal systems. The value
of €, of an unshielded internal system not connected to external lines or optical lines, or connected to external lines

consisting of lightning protective cable or systems with wiring in lightning protective cable-ducts, metallic conduit, or
metallic tubes, bonded to the same bonding bar as equipment, is equal to the probability for which the induced
voltage U, is not higher than the rated impulse voltage U of the internal system (U, = U, ). For evaluation of induced
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B.6 Probability Py that a flash near a structure will cause failure of internal
systems

A grid-like LPS, screening, routing precautions, increased withstand voltage, isolating
interfaces and coordinated SPD systems are suitable as protection measures to reduce Py,.

NOTE 1 An external LPS even to LPL | will generally have no significant screening effect.

The probability P, that a lightning flash near a structure will cause the failure of internal systems
depends on the adopted SPMs (see IEC 62305-4).

When a coordinated SPD system meeting the requirements of IEC 62305-4 is not provided, the
value of Py, is equal to the value of Pyq.

When a coordinated SPD system according to IEC 62305-4 is provided, the value of Py, is given
by:

Py = Pgpp * Pus (B.6)

For internal systems with equipment not conforming to the resistibility or withstand voltage level
given in the relevant product standards, Py, = 1 should be assumed.

Pgpp depends on the coordinated SPD system and on the loop area of the circuit of the SPD
and the apparatus to be protected. Values of Pgpp are reported in Table B.7 and Table B.8.

NOTE 2 Because of very low values of expected charge flowing through the SPD compared to what a typical
selected SPD can withstand, Pgpp, is the probability that the value of residual voltage exceeds the required protection

level relevant to the current flowing through the SPD (Pup]; such probability depends on the loop area A of the circuit
of the SPD and apparatus and on the rated impulse voltage U, of the apparatus to be protected. Simplified rules are
given for general guidance in IEC 62305-4:2024, Annex C.

The values of Py,g are obtained from the product:

Pys = (Ksq % Kgp * Kg3)? (B.7)

where
Kg, takes into account the screening effectiveness of the structure, LPS or other shields at
boundary LPZ 0/1;

Kgo takes into account the screening effectiveness of shields internal to the structure at
boundary LPZ X/Y (X>0,Y > 1);

K45 takes into account the characteristics of internal wiring (see Table B.10);
NOTE 3 In Equation (B.6), Ky, (which was in previous editions of this document related to the impulse withstand
voltage of the system to be protected) is taken equal to 1, because the withstand voltage is already taken into account

when calculating Ny,

NOTE 4 kg, = 5/50,
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where
§=wx/ isthe loop area;
w (m) is the width of the internal circuit;
I (m) is the length of the internal circuit

Inside an LPZ, at a safety distance from the boundary screen at least equal to the mesh width
w, factors K¢, and Kg, for the LPS or spatial grid-like shields can be evaluated as:

Kg1 = 0,12 % wpyq (B.8)

Ksz = 0,12 X W2 (Bg)

where w4 (m) and w,,, (m) are the mesh widths of grid-like spatial shields, or of mesh type

LPS down conductors or the spacing between the structure metal columns, or the spacing
between a reinforced concrete framework acting as a natural LPS.

For continuous metal electromagnetic shields with thicknesses not lower than 0,1 mm,
Kgq = Kgp = 1074,

NOTE 5 Where a meshed bonding network is provided according to IEC 62305-4, values of K5, and K, can be
halved.

Where the induction loop is running closely to the LPZ boundary shield conductors at a distance
from the shield shorter than the safety distance, the values of Kg4 and Kg, will be higher. For

instance, the values of Kg, and Kg, should be doubled where the distance to the shield ranges
from 0,1 w10 0,2 w .

For a cascade of LPZs the resulting Kg5 is the product of the relevant Kg5 of each LPZ.

NOTE 6 The maximum value of K¢, and K, is limited to 1.
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Table B.10 - Value of factor K5, depending on internal wiring

Type of internal wiring Kg?
Unshielded cable — no routing precaution in order to avoid loops® 1
Unshielded cable — routing precaution in order to avoid large loops®© 0.5
Unshielded cable - routing precaution in order to avoid large loops®? 0,2
Unshielded cable — routing precaution in order to avoid loops® 0,01
Shielded cables and cables running in metal conduits’ 0,0001

2 Data referred to circuits 100 m long. For shorter circuits the K, values can be proportionally
reduced.

b Loop conductors with different routing (spacing between live conductors and PE 2 0,5 m) in
large buildings (loop area in the order of 50 m?).

¢ Loop conductors routed in the same conduit (spacing between live conductors and
PE = 0,25 m) or loop conductors with different routing in small buildings (loop area in the
order of 25 m?).

4 Loop conductors routed in the same conduit (spacing between live conductors and
PE = 0,1 m) or loop conductors with different routing in small buildings (loop area in the order
of 10 m2).

®  Loop conductors routed in the same cable (spacing between live conductors and PE of the
order of 0,005 m) (loop area of the order of 0,5 m2).

T Shields and the metal conduits bonded to an equipotential bonding bar at both ends and
equipment is connected to the same bonding bar.

B.7 Probability P, that a flash to a line will cause damage due to touch voltage

The values of probability P|; that a flash to a line will cause damage due to touch voltage inside

the structure, depends on the characteristics of the line shield, the impulse withstand voltage
of internal systems connected to the line, the protection measures like physical restrictions or
warning notices and the isolating interfaces or SPD(s) provided for equipotential bonding at the
entrance of the line according to IEC 62305-3.

NOTE 1 A coordinated SPD system according to IEC 62305-4 is not necessary to reduce P in this case SPD(s)
according to IEC 62305-3 are sufficient.

The value of P is given by:

Py = Pam ¥ Ppg * P p * Prys * Cip * 1t (B.10)

where
P,n  depends on protection measures against touch voltages, such as physical restrictions
or warning notices. Values of P,,, are given in Table B.1;

Prws is the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;
NOTE 2 The purpose of a warning message created by a TWS is to ensure prompt and complete evacuation of the

exposed area. If this evacuation is not ensured or a TWS is not provided or if the manufacturer does not declare the
FTWR, Pryg = 1is assumed (see also IEC 62305-1:2024, 7.1 for restrictions of application of a TWS).

NOTE 3 Disconnection is an option that can be used in a case-by-case evaluation, taking care of voltage generated
in absence of surge protection. Disconnection can be valid for surges coming from lines (either direct or induced).
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is the probability of failure of internal systems due to a flash to the connected line
depending on the line characteristics. Values of P p are given in Table B.11 and

Table B.12;

NOTE 4 Values of P can be calculated with the following equations:

P p=P(I)

I=U, /(4 xR, xpx107%)

where

I is the peak current of positive and negative first strokes (kA):

s

R, is the resistance per unit length of the sheath (Q/km);

p is the soil resistivity (Q - m).
depends on the equipotential bonding conforming to IEC 62305-3. Values of Pgy are

Peg

reported in Table B.13;

NOTES Pgg=Pq

Cip

l"t

is a factor depending on shielding, grounding and isolation conditions of the line. Values

of €y p are given in Table B.9;

is the reduction factor as a function of the type of surface of soil or floor. Values of r,

are given in Table B.2.

NOTE 6 When SPD(s) according to IEC 62305-3 are provided for equipotential bonding at the entrance of the line,
earthing and bonding according to |IEC 62305-4 can improve protection.

Table B.11 - Values of the probability P, depending on the resistance Rg of the cable
screen and the impulse withstand voltage Uy of the equipment

Withstand voltage Uy, in kV

Routing, shielding and bonding conditions

0_35|0.5‘1 |1,5|2,5| 4 ‘ 6 | 12

Pip

Aerial or buried line, unshielded or shielded whose shield is not 1 1 1 1 1 1 1 1
bonded to the same bonding bar as the equipment
Shielded aerial or buried, with shield 5 Q/km < Rg < 20 Q/km 1 1 1 1 1095|0908 0.4
bonded to the same bonding bar as the ! ) ! !
equipment

1 Q/km < Rg = 5 Q/km 1 1 (09|08)|06 (0301|002

Rg =1 Q/km 1 |(0,85|06|04| 0,2 |0,04|0,02|0,005
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Table B.12 - Values of the probability P, , depending on the resistance Rg of the cable
screen and the higher impulse withstand voltage Uy of the equipment

Withstand voltage U,, in kV

Routing, shielding and bonding conditions 15| 20 | 40 | 60 | 75 | 95

Aerial or buried line, unshielded or shielded whose
shield is not bonded to the same bonding bar as the 1 1 1 1 1 1
equipment

Shielded aerial or buried, with shield 5Q/km=< R
bonded to the same bonding bar as < 20 QJk s
the equipment - m

0.3 0,15 0.03 0,01 0,007 0,005

1 Q/km < Rg

0,01 | 0,007 | 0,0015 0,001 -4 -4
<5 O/km ! s s , 4 %10 2x10

Rg =1 Q/km | 0,002 [0,0015[4x10*|1,6x107*| 10% |0,7x107*

NOTE 7 In suburban and urban areas, an LV power line uses typically unshielded buried cable whereas a
telecommunication line uses a buried shielded cable (with a minimum of 20 conductors, a shield resistance of 5 Q/km,
a copper wire diameter of 0,6 mm). In rural areas, an LV power line uses an unshielded aerial cable whereas a
telecommunication line uses an aerial unshielded cable (copper wire diameter: 1 mm). An HV buried power line uses
typically a shielded cable with a shield resistance in the order of 1 Q/km to 5 Q/km. The information provided by this
note can be improved after a more detailed investigation.

NOTE 8 Values lower than those reported in Table B.11 and Table B.12 can be assigned to probability P , where
the shield of the line is bonded at both ends to the same earthing system.

Table B.13 - Typical values of probability Pcg relevant to protection level LPL
for which the SPD is designed to protect against source of damage S3

Power lines Telecommunication lines
LPL kA kA Peg
10/350 ps 10/350 s

No SPDs 1
1 to IV 5 1 0,05
1 7.5 1.9 0,02
1 10 2 0,01
NOTE For information on values of current and specific conditions, refer to
|IEC 62305-1:2024, Table E.1 and Table E.2.

NOTE 9 Values of P lower than in Table B.13 are possible if the values of .fimp and 1 for which SPDs are designed,
are higher than those required for LPL |

B.8 Probability P, that a flash to a line will cause physical damage by fire or
explosion

The values of probability Py that a flash to a line entering the structure will cause physical
damage by fire or explosion, depend on the characteristics of the line shield, the impulse
withstand voltage of internal systems connected to the line and the isolating interfaces or the
SPDs provided for equipotential bonding at the entrance of the line according to IEC 62305-3.

NOTE 1 A coordinated SPD system according to IEC 62305-4 is not necessary to reduce P,; in this case, SPDs
according to IEC 62305-3 are sufficient.
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The value of P, is given by:

Py =Pgg *x P p* Pryws x CLp * ri X rp (B.11)

where

P p s the probability of failure of internal systems due to a flash to the connected line
depending on the line characteristics. Values of P are given in Table B.11 and
Table B.12;

Prws s the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;

NOTE 2 The purpose of a warning message created by a TWS is to ensure prompt and complete evacuation of the

exposed area. If this evacuation is not ensured or a TWS is not provided or if the manufacturer does not declare the
FTWR, Prys = 1is assumed (see also IEC 62305-1:2024, 7.1 for restrictions of application of a TWS)

NOTE 3 Disconnection is an option that can be used in a case-by-case evaluation, taking care of voltage generated
in absence of surge protection. Disconnection can be valid for surges coming from lines (either direct or induced).
See |[EC 62305-1 for more details.

Pgg  depends on the equipotential bonding conforming to IEC 62305-3; values of Pgg are
reported in Table B.13;

C p Iis afactor depending on shielding, grounding and isolation conditions of the line. Values
of C|  are given in Table B.9;

b is the reduction factor as a function of provisions taken to reduce the consequences of
fire. Values of rp are given in Table B.5;
I is the reduction factor as a function of risk of fire or explosion of structure. Values of r;

are given in Table B.6.

NOTE 4 When a direct strike occurs on an external buried service it can damage the service (mechanical damage,
fire, etc.) or create punctures on many places along the cable leading to long term degradation (corrosion for
example). These damages are outside the scope of this document that is considering only the influence of the
services to the studied structure.

B.9 Probability Py, that a flash to a line will cause failure of internal systems

The values of probability Py, that a flash to a line entering the structure will cause a failure of

internal systems depend on the characteristics of line shielding, the impulse withstand voltage
of internal systems connected to the line and the isolating interfaces or the coordinated SPD
system installed.

The value of Py is given by:

Py = Pgpp * Prws * Prp * Cp (B.12)

where

Pspp  depends on the coordinated SPD system. Values of Pgpp are reported in Table B.7
and Table B.8;

Prws  is the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;
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NOTE The purpose of a warning message created by a TWS is to ensure prompt and complete evacuation of the
exposed area. If this evacuation is not ensured or a TWS is not provided or if the manufacturer does not declare the
FTWR, P15 = 1is assumed (see also IEC 62305-1:2024, 7.1 for restrictions of application of a TWS).

Plp is the probability of failure of internal systems due to a flash to the connected line
depending on the line characteristics. Values of P [, are given in Table B.11 and
Table B.12;

Cp is a factor depending on shielding, grounding and isolation conditions of the line.

Values of C|  are given in Table B.9.

B.10 Probability P, that a lightning flash near an incoming line will cause
failure of internal systems

The values of probability P, that a lightning flash near a line entering the structure will cause a

failure of internal systems depend on the characteristics of the line shield and the isolating
interfaces or the coordinated SPD system provided.

The value of Pz is given by:

Pz = Pgpp * Prws * Cy (B.13)

where

Pspp depends on the coordinated SPD system. Values of Pgpp are reported in Table B.7 and
in Table B.8;

Prws is the probability with which a thunderstorm warning system (TWS) does not detect a
lightning-related event in the target area;

NOTE |If a TWS creates a warning message, it is considered effective only if inmediate and complete disconnection
of the external distribution lines is ensured. If this disconnection is not ensured or a TWS is not provided P, = 1

can be assumed.
(o is a factor depending on shielding, grounding and isolation conditions of the line. Values
of €y, are given in Table B.9.

B.11 Probability P, that a person will be in a dangerous place

The probability Pp that a person will be in a dangerous place depends on the time r, in hours
per year for which the persons are present in the dangerous place:

Pp=1,18760 (B.14)

NOTE 1 Where the value of r, is not known, the ratio 1,/8 760 = 1.

NOTE 2 In cases where a TWS allows a temporary evacuation of an area, 1, is multiplied by Prq

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 71

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

120/540



4/22/25, 1:39 PM BCIS Reports

-70 - IEC 62305-2:2024 © |IEC 2024
B.12 Probability P, that an equipment will be exposed to a damaging event

The probability Pg that an undamaged equipment is exposed to a damaging event depends on
the time ¢z, in hours per year of exposure of the equipment to the damaging event.

S12298Text Modification

Po=1te /8760 (B.15)

NOTE 1 Where the value of r, is not known, the ratio 1,/8 760 = 1.

NOTE 2 In case of an explosive zone P_ can be calculated as P_ = (1, / 8 760) x r, (r; being related to the maximum

presence of explosive atmosphere time divided by 8 760) when calculating risk compenents. This does not apply for
the calculation of frequency of damage where only P, is used.
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Annex C
(informative)

Assessment of loss Ly

C.1 General

Ly represents the mean extent of loss due to a dangerous event, expressed in a relative way

related to the maximum extent of loss in the considered risk zone of the structure to be
protected.

The values of Ly should be selected on the basis of the type of structure according to its function

or contents, or both, the public impact of loss of structure (e.g. costs of emergency measures
to limit the damage, the costs resulting from loss of the structure and production, the costs of
reconstruction and in the general costs that the public has to bear).

The values of loss Ly should be evaluated and fixed by the lightning protection designer (or the
owner of the structure). The mean values of loss Ly in a structure given in this Annex C are
typical values. Different values can be assigned after detailed investigation.

NOTE 1 When the damage to a structure due to lightning can also involve surrounding structures or the environment
(e.g. fire propagation, explosion, chemical or radioactive emissions), a more detailed evaluation of L, taking into

account this additional loss can be performed. See Annex E.

NOTE 2 Itis rare that loss of human life is not considered at all because most of the structures are staffed (at least
for some periods of time, for example a maintenance team or security personnel). Other structures have almost
permanent presence of human life such as national heritage or office building having employees and visitors.

It is emphasized that the overall risk for a given structure or application most often consists of a combination of risk
components. However, to only calculate the risk of loss of human life (including permanent injury), then one or both
of the following mean relative losses can be fixed equal to 0:

L., is the typical mean ratio of physical damage by fire or explosion;
Lyy is the typical mean ratio of physical damage by failure of internal systems.

In the same way, to only calculate the risk assuming there is no risk of loss of human life (including permanent injury)
it is then possible to fix one or more of the following mean relative losses equal to 0:

L; s the typical mean ratio of persons injured by touch and step voltages;

Ly s the typical mean ratio of persons injured by direct lightning stroke;

L is the typical mean ratio of persons injured by fire or explosion;

Fi

Lyq s the typical mean ratio of persons injured by failure of internal systems;

And other parameters are calculated taking into account the application.
C.2 Mean relative loss per dangerous event

The loss Ly refers to the mean relative extent of a specified type of loss for one dangerous
event caused by a lightning flash, considering both its extent and effects.

The loss value Ly varies with the cause of damage (Dyp, Dy, D5 and D3).

The loss Ly should be determined for each risk zone of the structure into which it is divided or
the structure as a whole.

The loss value Ly for each risk zone or the structure can be determined according to Table C.1
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Lp

Loy

NOTE 2 Regarding L., or L
means that for example for a hospital, Lz, can be selected in the first row and L, in the second row of Table C.2
and vice versa for a museum.
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Table C.1 - Loss values for each zone

Typical loss

Lgy =Lys = Lgy

Loq =Ly = Lwy =Lz = Loy

=L L

c2 = tmz T bwa T L22 T Loo

where

is the typical mean ratio of persons injured by touch and step voltages related to the total
number of persons in the risk zone or the structure, due to one dangerous event (see
Table C.2);

is the typical mean ratio of persons injured by direct lightning stroke related to the total
number of persons exposed in the risk zone or the structure, due to one dangerous event
(see Table C.2);

is the typical mean ratio of persons injured by fire or explosion related to the total number
of persons in the risk zone or the structure, due to one dangerous event (see Table C.2);
is the typical mean ratio of physical damage by fire or explosion related to the maximum
extent of damage in the risk zone or the structure, due to one dangerous event (see
Table C.2);

is the typical mean ratio of persons injured by failure of internal systems related to the
total number of persons in the risk zone or the structure, due to one dangerous event (see
Table C.2);

is the typical mean ratio of physical damage by failure of internal systems related to the

maximum extent of damage in the risk zone or the structure, due to one dangerous event
(see Table C.2).

NOTE 1 The typical mean value of the loss can be seen as the average value of the loss due to a dangerous event
causing damages.

o1 a@nd L, or L, the levels of loss can be different for people and structure and this

NOTE 3 |tis possible to use L, = L, by selecting the highest value of both proposed values in Table C.2.

NOTE 4 L., Ly, Lg,, Ly, refer to human beings and L, and L, refer to structures and internal systems.
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Table C.2 - Typical mean values of L, Ly, Lgq, Lgy, Lgq @and L,

Type of structures or risk Ly Ly Lgy L, Lo, Loy
zones
Very high loss or highly critical 1072 10°2 10°% - 1072 1073 - 102
structures or risk zones? —2x10"! —2x10°1
High loss or critical structures or 1072101 | 1072 =101 10°4 - 10-3 1074 - 10-3
risk zones® 1072
1072 _1_
Normal loss structures or risk 10 5x 1073 5x10°3 1075 = 1075 =
zones® -5x102 | —5x1072 5x107%¢ 5x1074®
Low-loss structures or risk 2 x 103 2 x 1073 10°5-10"%¢ | 10°5-10"4¢®
zones? -2 x10"2 -2 %102

2  Such as structures or risk zones with a risk of explosion, structures or risk zones with life-saving electrical
equipment or other structures when failure of internal systems involve injury to human beings or danger to the
environment (e.g. operating rooms and intensive care units in hospitals).

Such as structures or risk zones related to people with reduced mobility (e.g. rooms block in hospitals, prisons),
structures or risk zones with essential equipment for carrying out processes (e.g. control room in industrial
structures, power station, telecommunication centre), structures or risk zones with cultural heritage (e.g.
museum).

¢ Such as structures open to the public (e.g. churches, hotels, schools, offices, civic building open to public, public
entertainment, supermarkets).

4 Such as buildings in private ownership (e.g. apartment house, farmhouse)

2  This is only applicable when risk of explosion or when failure of internal systems involve injury to human beings
or danger to the environment (e.g. equipment failure by a surge leading to release of polluted water to the river
or when an equipment fire created by a surge can propagate to the structure when there are PV systems or DC
voltages). In general structure or risk zone with such a risk are classified very high loss or high loss.

A more detailed evaluation can be necessary for the values for loss (Lg,, Lgy, Lgq. Lgy)- The

highest values for losses given in Table C.2 are recommended as default values. Other values
can be used based on a specific study or experience especially if lower values than the
proposed minimum values given in Table C.2 are used.

When the damage to a structure due to lightning involves surrounding structures or the

environment (e.g. explosion, chemical or radioactive emissions), additional loss Lg should be
taken into account to evaluate the total loss (Lgt and LyT).

Lgr=Lg+ Lg (C.1)

Lyr =Ly + Lg (C.2)

where Lg is the typical mean ratio of loss outside the structure related to the maximum extent
of loss in the zone, due to one dangerous event.

NOTE § Lg can be evaluated using Annex E.

NOTE 6 Environmental influences can also be considered, if they are treated as a separate zone.
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Annex D
(informative)

Pgpp evaluation

D.1  General

Values given in Table B.7 and Table B.8 apply for common cases. Values of Pgpp based on a
more detailed analysis can be determined based on this Annex D.

This Annex D shows how the probability factor Pgpp of a coordinated SPD system can be
determined. It is intended for specific applications when Pgpp values other than those given in
Table B.7 and Table B.8 are used.

The evaluation of the Pgpp, values against the different sources of damage (i.e. S1, 82, S3 and

S4) is done through graphics, obtained by a calculation tool taking into account the propagation
effect in the circuit between the SPD and the equipment to be protected, the induced voltage in
this circuit and the voltage drop in the SPD connecting leads.

The graphics refer to typical installations and the defined rated impulse voltage of the
equipment, i.e. 2,5 kV for power port and 1,5 kV for signal port of an equipment. It provides a
guidance on how to obtain Pgpp for other cases using a similar method.

The probability Py of protection measures to reduce the failure of internal systems depends on
the probability Pgpp of a coordinated SPD system.

Failure of an equipment protected by an SPD system can occur either if:

a) the charge associated to the current /gpp flowing through the SPD exceeds the value
tolerated by the SPD or

b) the protection voltage U, exceeds the required protection level Uy, of the SPD to limit the

overvoltage value at the equipment input to a value not greater than the equipment impulse
rated voltage (U,,).

The probability that an overvoltage will not damage an equipment protected by a coordinated
SPD system is the probability that both conditions (a) and (b) will not occur.

Being:

— Pq: probability associated with the source of damage causing the current described in
condition (a);
— Pyp: probability associated with the source of damage causing the condition (b).

Then the probability Pgpp is given by:

Pgpp = 1-(1=Pg) = (1-Pyp) (D.1)
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The probability Pgpp can be simplified as follows when referring the probability P to positive
and negative first strokes and the probability P, to the subsequent strokes of negative flashes
(worst case) and when P and Pyp are much less than 1:

Pgpp = Pq + 0,9 x Py, (D.2)

D.2 Py values

D.21 Probability values of both the negative and positive first strokes

The probability values of the charge can be calculated using the log-normal distributions of the
charge of both negative first short (Pg_, mean m = 4,69 and dispersion ¢ = 0,383) and positive
first short (Pg4, mean m = 17,3, dispersion ¢ = 0,57), given in IEC 62305-1:2024, Annex A, and

combining the probabilities associated with a given charge value considering that 90 % of
flashes are negative and 10 % positive. This (Pq) calculation is reported in Figure D.1.

D.2.2 Source of damage S1

According to IEC 62305-1:2024, Annex E, the charge of the source of damage S1 causing the
impulse current /i, in the SPD can be calculated as follows:

Q=lipp*nxnlky (D.3)

where

ke= n' xR,/ (n" xRy +R.);
n is the number of services entering the structure;
n’ is the number of conductors of the considered service;

R,  is the shield resistance per unit length of the shielded service;
R, is the conductor resistance per unit length of the service.
ke =

1 for unshielded conductors.

The value of the charge given by Equation (D.3) is used for reading, in Figure D.1, the
probability Pq of the impulse current /., of the SPD.

EXAMPLE n = 2 services and n° = 4 unshielded conductors, I = 10 kA, Equation (D.3) gives ¢ = 80 C and
Py =0,012 can be estimated in Figure D.1, whereas when n = 1, for the same 10 kA current, Equation (D.3) gives
Q=40 C and Py = 0,033 can be estimated in Figure D.1.
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Figure D.1 - Charge probability of both negative and positive first strokes

D.2.3 Source of damage S3

According to IEC 62305-1:2024, Annex E, the charge of the source of damage S3 causing the
impulse current f;,, in the SPD can be calculated as follows:

0=25xn"xIin, | ke (D.4)

The value of the charge given by Equation (D.4) is used for reading, in Figure D.1, the
probability P of the impulse current Timp of the SPD.
EXAMPLE 1 ' = 2 unshielded conductors. For a power line when /= 10 kA, Equation (D.4) gives 0 = 50 C and
then Figure D.1 gives Poy = 0,024. For a telecommunication line when .’imp = 2.5 kA, Equation (D.4) gives 0= 12,5 C
and then Figure D.1 gives Py = 0,175.

For the specific case where a 2-conductor telecommunication line (one pair) it is usual (called
hereafter "traditional telecommunication line") that the length (/) of the 2 conductors’ section

that enters the structure is about 10 % of the total length (typically about 4 km to 5 km of total
length), where the other sections are composed by many pairs, e.g. some hundred pairs. In this
case, the probability Pq value can be specifically evaluated referring to the two conductors’

section as follows:

Pq=0,1x% Py, (D.5)

where Pg, is the probability of the charge given by Equation (D.4).

EXAMPLE 2 n' =2 unshielded conductors. For a traditional telecommunication line, when Lfip =1 kA, Equation (D.4)

gives 0 = 5 C and Figure D.1 gives P, = 0,52 and then it is possible to use Equation (D.5) that gives P, = 0,052.
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D.2.4 Sources of damage S2 and S4

According to the induced current values due to source of damage S2 or S4 given in Table B.7
and Table B.8 or in IE 62305-1:2024, Table E.2 and Table E.3, considering that the SPDs
typically used have a nominal discharge current values /,, = 5 kA, the probability Pq), and Pgz

values are about 1074 to 10~5 (almost negligible).

D.3 SPD protection level

D.3.1 General

For the purpose of this document, voltage switching and voltage limiting SPDs are defined as
follows:

— voltage switching SPD: SPD that has a high impedance when no surge is present, but can
have a sudden change in impedance to a low value in response to a voltage surge;

— voltage limiting SPD: SPD that has a high impedance when no surge is present, but will
reduce it continuously with increased surge current and voltage.

D.3.2 Source of damage S1
D.3.2.1 One voltage limiting SPD
Py value is obtained for a current of 1 kA (due to the fact that P, relates to subsequent

strokes) and the residual voltage at 1 kA is called Up' hereafter.

NOTE 1 This value can be obtained from the SPD datasheet or, if not available, a common approximation is to take
the residual voltage at 5 kA and reduce it by 200 V.

The Pyp values as a function of the residual voltage at 1 kA (Up’) are reported in Figure D.2 for
different k4; parameter values, when U, = 2,5kV, [, =0,5m, n xn'z2 8 and k. > 1.

where
kyj = w X kg % ‘feq ! d;
feq = I, + kg %1, [m] (see IEC 62305-4:2024, Annex H);

I, and [, are the lengths (m) of the induction loop between the SPD and the equipment parallel
and orthogonal to the down conductors respectively;

)= ko ® 1y=[lg*wxIn(d+1,)/dl/[l, * In(d + w) [ d] [m];

w is the width (m) of the internal system;

ke is the current sharing between down conductors;

d is the distance (m) of the induction loop from the nearest down conductor;

ke is the reflection coefficient;

ko is the ratio between the induced voltage in a loop orthogonal and parallel to the down
conductor.

NOTE 2 According to Table B.10, a shielded cable can be represented by w = 0,000 05 m.
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Figure D.2 - Probability Pup as a function of the SPD residual voltage UP’ at 1 kA

EXAMPLE n=2 n'=4 w=0005m k =044, d=1m, [, =6m, lg=44m, I =05m, U, =25KkV. In this case,
I, =3.8m, 1, =9.8m,k; =002 selecting a voltage limiting SPD with ;' = 800 V, Figure D.2 indicates P, = 0.3.

D.3.2.2 One voltage switching SPD

The voltage switching SPDs are typically used on telecommunication lines at the entrance of
the structure and typical protection levels of gas discharge tubes (GDT) are 700 V or 550 V.

Figure D.3 shows the Pyp values as a function of different k,; parameter values for the two
typical U, values of GDTs, i.e. 700 V and 550 V, when U/, = 1,5kV, [, =0,5m, k> 1, 2" 220
conductors.

NOTE Up values refer to 1 kV/ps (see |IEC 61643-21).

EXAMPLE 7 =2, =20, w=0,1m, k., =01, d=2m,[,=5m,/,=21m, I =05m, U,=15kV. In this case,
{eq =10 m, k,; = 0,05, and selecting a voltage switching SPD with Up =550 V, Figure D.3 indicates Pup =0,3.
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Figure D.3 — Probability Py, as a function of ky;

D.3.2.3 Combination of voltage limiting SPD and voltage switching SPD

When power is distributed according to the TT system, an SPD tested according to Class | tests
can be installed upstream of the RCD. But in this case, protection against direct contact requires
the installation of a voltage switching SPD between neutral and PE conductors (N-PE) in
addition to voltage limiting SPDs between phase(s) and neutral conductors. In this case, it is
possible to assume that the Pyp value is the greater value between that related to limiting or

voltage switching SPDs.

Referring to typical installations where U,, = 2,5 kV and Up = 1,5 kV of the voltage switching
SPD, protection with one SPD can be achieved only when k. = 1, i.e. when the distance of the

SPD from the equipment to be protected is less than 10 m and damage to the equipment does
not cause danger to persons. In this case, the Py, value is that related to the voltage limiting

SPD; the Pyp values for a typical installation are reported in Table D.1 as a function of the
protection level at 1 kA of the voltage limiting SPD.

Table D.1 - Pyp values of the voltage limiting SPD for combination
between a voltage limiting and a voltage switching SPD

n n’ W d L, L, L, k. k, [."p' Pup
m m m m m kv
0,8 0,005
2 4 0,005 1 2 8 10 0,44 1 1 0,007
1,2 0,009
When w =0,1 m, Pup values should be multiplied by a factor 60.

When k. > 1, a second SPD voltage limiting SPD shall be installed for protecting the equipment
power port.
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D.3.2.4 Two voltage limiting SPDs

When the necessary Pgpp cannot be achieved by only one SPD at the entrance of the service

into the structure, a second voltage limiting SPD (SPD2), which can withstand a charge
coordinated with the charge of the first SPD, should be installed.

The Pgpp of this coordinated SPD system is obtained adding the P of the first SPD and the
Pyp of the second SPD according to Equation (D.2).

These Py, values as a function of the protection level at 1 kA (U,’) of SPD2 are reported in
Figure D.4 for different k,; parameter values, when U,,=2,5kV, /[.,=0,5m,n x n'28and &k, > 1.

k= 0,005 ——ky=0,01 ——ky=002 ——ky =005 ——i;=0,1

1.E-04

1.E-05
600 700 800 900 1 000 1100 1200

Up ) IEC

Figure D.4 - Probability Pypasa function of the SPD2 residual voltage Up’ at 1 kA

D.3.2.5 Two SPDs: one voltage switching SPD and one voltage limiting SPD

When the required Pgpp cannot be achieved by only one voltage switching SPD at the entrance

of the service into the structure, a second voltage limiting SPD (SPD2), which can withstand a
charge coordinated with the charge of the first SPD, shall be installed.

The Pgpp of this coordinated SPD system is obtained adding the Pq of the first SPD and the
Pyp of the second SPD according to Equation (D.2).

These PUp values as a function of the residual voltage at 1 kA (Up’) of SPD2 are reported in
Figure D.5 for different k4; parameter values, when U, = 1,5kV, [.=0,5m,n xn’z 8and k. > 1.
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Figure D.5 — Probability Py, as a function of the SPD2 residual voltage U’ at 1 kA

D.3.3 Source of damage S3
D.3.3.1 One voltage limiting SPD

The PUp values as a function of the residual voltage at 1 kA (Up’) are reported in Figure D.6 for
different internal installation length values (/), when U, = 2,6 kV, I, = 0,5 m, n'= 4, k > 1,
w = 0,005 m and external line length /, is equal to 500 m.

EXAMPLE n' =4, w=01m, [ =20m,/,=80m, /=100m, /[ =0,5m, U, =25 kV. Selecting a voltage limiting
SPD with U’ = 900 V, Figure D.6 indicates P, = 0,125 when w = 0,005 m and »’ = 4 conductors. However, Note 3
in Figure D.6 indicates that this value is multiplied by 1,4 when w = 0,1 m, then Pup =0,125 x 1,4 = 0,175.
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—=10m ——/=30m 1=50m /=100m

w=0,005m;n'=4;1.=0,5m

700 750 800 850 900 950 1000 1050 1100
Uy (V)

NOTE 1 For other line external lengths (/), the Pup values are multiplied by the factor 500/7.

NOTE 2 Whenn' = 2, the Py, values are multiplied by 1,4 (approximate values).

NOTE 3 When w = 0,1 m, the Pyg values are multiplied by 1,4 (approximate values).

Figure D.6 - Probability Py, as a function of the residual voltage at 1 kA (U}’)

D.3.3.2 One voltage switching SPD

The Py, values as a function of different internal installation length values (/), for two typical
protection levels of GDTs, when U, = 1,5 kV, /[, =0,5m, w =0,1m, k. > 1 and external line
length /; = 500 m, are reported in Figure D.7 when »n’ = 20 conductors and in Figure D.8 when
n’ = 2 conductors.

NOTE The internal length of the circuit has been assumed to be 20 % vertical and 80 % horizontal (e.g. / = 30 m is
composed by 6 m vertical and 24 m horizontal)
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NOTE 1 For other external line lengths (/), the Py, values are multiplied by the factor 500/1,.

and 700 V). This value does not change significantly when the internal installation is shielded.

Installing GDTs with (-‘p = 550 V, Figure D.8 indicates Fup =0,134.

—_ 550 Vw=05m —_

—— 0, =550V w=0,1m U, =7
T

n'=2;1.=05m

Pyp

NOTE 1 For other external line lengths (1), the Py, values are multiplied by the factor 500/1,

NOTE 2 When w=0,5m and n' = 20, the PUD values do not change significantly.

(550 V and 700 V). This value does not change significantly when the internal installation is shielded.

https://floridabuilding.org/c/c_report_viewer html.aspx

NOTE 2 When w = 0,005 m and »’ = 20, the approximate .‘f’up value is 0,0034 for L= 500 m for both (;‘p values (550 V

Figure D.7 — Probability Py, as a function of different lengths of the internal circuit

EXAMPLE 2 unshielded conductors, 500 m external line length, U, = 1,5 kV, /[, =05m, w=0,7m and / = 30 m.

NOTE 3 When w = 0,005 m and »' = 2, the approximate Pup value is 0,12 for /, = 500 m and for both f-'p values
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D.3.3.3 Limiting type SPD and voltage switching SPD

When power is distributed according to the TT system, an SPD tested according to Class | tests
can be installed upstream of the RCD. But in this case, protection against direct contact requires
the installation of a voltage switching SPD between neutral and PE conductors (N-PE) in
addition to voltage limiting SPDs between phase(s) and neutral conductors. In this case, it is
possible to assume that the PUp value is the greater value between that related to limiting or

voltage switching SPDs.

Referring to typical installations where U,, = 2,5 kV and Up = 1,5 kV of the voltage switching
SPD, protection with only one SPD can be achieved only when k, = 1, i.e. when the distance of

the SPD from the equipment to be protected is less than 10 m and damage to the equipment
does not cause danger to persons. In this case, the Py, value is that related to the voltage

limiting SPD. In this case, the Pyp values for a typical installation are reported in Table D.2 as
a function of the protection level at 1 kA of the voltage limiting SPD.

Table D.2 - Pyp values of the voltage limiting SPD

n' w I, i, 1 K, vy’ Py,
m m m m kv
0.8 0,05
4 0,1 2 8 10 1 1 0,07
1,2 0,1
When w = 0,005 m, Pup values should be multiplied by a factor 0,8.

When k. > 1, a second SPD voltage limiting SPD shall be installed for protecting the equipment
power port.

D.3.3.4 Two voltage limiting SPDs

When the necessary Pgpp cannot be achieved by only one SPD at the entrance of the service

into the structure, a second voltage limiting SPD (SPD2), which can withstand a charge
coordinated with the charge of the first SPD, shall be installed.

The Pgpp of this coordinated SPD system is obtained adding the Pq of the first SPD and the
Pyp of the second SPD according to Equation (D.2).

These Py, values as a function of the protection level at 1 kA (U/;’) of SPD2 are reported in
Figure D.9 for different internal installation lengths (/), when U, = 2,5kV, I, =0,5m, w=0,1m,
n"=4andk > 1.
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NOTE 1 For other line external lengths (/), the PUp values are multiplied by the factor 500//,
NOTE 2 When n' = 2, the Py, values are multiplied by 1,4 (approximate values).

NOTE 3 When w = 0,005 m, the Pup values become almost negligible.

Figure D.9 — Probability Py, as a function of the SPD2 residual voltage Uy’ at 1 kA

D.3.4 Energy coordinated SPDs: One voltage switching SPD and one voltage limiting
SPD downstream

When the necessary Pgpp cannot be achieved by only one SPD at the entrance of the service
into the structure, a second voltage limiting SPD (SPD2), which can withstand a charge
coordinated with the charge of the first SPD, shall be installed.

The Pgpp of this coordinated SPD system is obtained adding the Py of the first SPD and the
Pyp of the second SPD according to Equation (D.2).

These Pup values as a function of the protection level at 1 kA ( fp’) of SPD2 are reported in
Figure D.10 for different internal installation lengths (/), when U,, = 1,5 kV, [, =0,5m, w=0,1,
n'=2and k > 1, in Figure D.11 when w = 0,5 m with n’ = 2 or 20 conductors and in Figure D.12
when w = 0,1 and »" = 20 conductors.
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NOTE 1 For other external line lengths (1), the PUp values are multiplied by the factor 500/7.
NOTE 2 When n' = 4, the Py, values are multiplied by 0,7 (approximate values).

NOTE 3 When w = 0,005 m and »' = 2, the Pup values become almost negligible (Pup = 0,000 4 when lfp' =400V
and P, = 0,000 2 when u, = 200 V for the maximum length of 100 m).

Figure D.10 - Probability Pypasa function of the internal loop area
forn"=2andw=0,1m
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NOTE 1 For other external line lengths (ll), the Py, values are multiplied by the factor 500/11.
NOTE 2 Similar results to those shown in Figure D.11 can be obtained when n’ = 20 with w = 0,5 m

Figure D.11 - Probability Pypasa function of the internal loop area
forn"=2andw=0,5m

100 m

—/=10m 30m /=50m

1.E-01

n'=20;w=0,1m

1.E-02

Pup

100 150 200 250 300 350 400 450 500
II'P V) IEC
NOTE 1 For other line external lengths (1), the PUp values are multiplied by the factor 500/},

NOTE 2 When w = 0,005 m, the PUD values become negligible.

Figure D.12 - Probability Py, as a function of the internal loop area
forn"=20and w=0,1m
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D.4 Source of damage S4

D.4.1 One voltage limiting SPD

The PUp evaluation as a function of the protection level at 1 kA (Up’) is reported in Figure D.13
for a different internal loop area as a function of the protection level at 1 kA (U},’), when
U,=25kV,1,=0,5m,n" =4 and k, is almost equal to 1.

A=5m2 —4=10m2 —4=20m2 ——1=50m2

1.E400

1.E-01
o
S 1.E-02

1.E-03

1.E-04

1 000 1200 1400 1600 1800 2000 2200 2400

U, V)

Figure D.13 - Probability P, as a function of the SPD protection level U’ at 1 kA for
different internal loop areas

EXAMPLE Figure D.13 shows that when w = 0,1 m and /= 100 m, the probability PUp is about 0,000 1 when Up‘ =16
kV. An SPD tested according to Class Il tests with 1, =5 kA and f_-'p’ < 1,6 kV offers a Pepp = 0,000 1 against source
of damage S4.

D.4.2 One voltage switching SPD

The voltage switching SPD is typically used on telecommunication lines at the entrance of the
structure and typical protection levels of GDTs are 700 V or 550 V.

Figure D.14 shows the Py, evaluation as a function of a different internal loop area for the two
typical Up values of GDTs, i.e. 700 V and 550 V, when U, =1,5kV, /[, =0,5m and & > 1.

EXAMPLE Figure D.14 shows that when u,=15 kV, w =0,5m and [ = 100 m, the probability Fu;; is about 0,004
when U," = 0,7 kV and P, = 0,002 when U/," = 0,55 kV.
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Figure D.14 - Probability Py, as a function of different internal loop areas
for two typical protection levels of GDTs

D.5 Source of damage S2

An SPD installed at the far end of the internal loop, from the equipment to be protected, cannot
protect the equipment because the induced voltage in the loop between the SPD and equipment
is not reduced and it is equal to the rated impulse voltage of the equipment (U, ).

Protection can be achieved by installing a voltage limiting SPD closer to the equipment in order
to reduce the induction loop dimensions. This SPD can even be a second SPD coordinated with
the first one located at the far end from the equipment to be protected.

Defining § = w x / the original loop dimension (m2) and §* = wq % [4 the loop dimensions (m2)
between this SPD and the equipment, the Pup value is given by:

Pyp = [S(Uy = -2

where

U (V) is the protection level U, of the switching type SPD or the residual voltage at 1 kA (U,')
of a limiting type SPD.

The Py, values are the Pgpp values because the Pq values are typically negligible when the
nominal discharge current 7, is equal to or greater than 2,5 kA.
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Annex E
(informative)

Detailed investigation of additional losses L related to surroundings

E.1 General

This Annex E is intended for specific applications. For most of the structures there is no need
to calculate an environmental risk, but when necessary, it is possible to use this Annex E as a
guidance.

Annex E describes a simple method to take into account damages to a structure which can
involve surrounding structures or the environment by defining an additional loss Lg. If it is

necessary to investigate the damage to a surrounding structure or the environment in more
detail, the following concept described in Annex E can be used for calculating the additional
loss Lg. With this concept, the influence of different characteristics and conditions of the

structure struck by lightning and its surroundings to the additional losses at these surroundings
can be considered in a more accurate way.

The following conditions are valid:

— Inthe surroundings the risk components Rp1, Rap and Ry are not considered, because these
are only relevant in the structure struck by lightning itself.

— Relevant for the surroundings are the following types of losses:
L,: loss due to injury to human beings in the surroundings;

L,: loss due to physical damage to the surroundings.

E.2 Calculation of risk components

The relevant components of the risk for the surroundings are calculated according to the
equations given in Table E.1.
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Table E.1 — Risk components for different sources of damage and types of loss,
valid for damage to the surroundings

Source of damage
Type of
loss S1 Lightning flash to | S2 Lightning flash near | 53 Lightning flash to S4 Lightning flash
a structure a structure an (incoming) line near a line
R
Rgqe VIE
) =(N, +N,,)x P, xP
SN xP. xP__xI L DJ v PE
D B PE = “BIE
L, * Lyqe
Injury to Reie Ryie Ryie Rz1e
living
beings | =Ny X Pex Pop x Py | =Ny * Py x Poox P | = (N + Ny )% Py % Poc | =N % P,x Poox P,
* Lo * Ly * Py x Lyyg *Lzig
See footnote "a". See footnote "a" See footnote "a". See footnote "a".
Rgze Ryze
= Np * Py Lgye = (N_* Npy) % Py % Lype
L,
Ryyoe
Physical Reoe Ryze Rzse
damage | _,, - = (N *+ Npy) < Py % P - N
SN X Po X Py X Lopg | = Ny % Py X Py Lyoe % Lyyae T TN X Py X Pyx Ly
See footnote "b". See footnote "b" See footnote "b".
See footnote "b".
Reygr Ryygs Ry @and R, apply mainly for structures with a risk of explosion and for hospitals or other

structures where failures of internal systems immediately endanger human life.

bR R R and R apply mainly for structures with a risk of explosion.

C2E' ""M2E' "W2E Z2E

where the general relations are given below:

Lgie = Ly1e = Lrie (E.1)
Lot = Lmie = Lwie = Lz1e = Lote (E.2)
Ppg =ty | 8 760 (E.3)
Lgge = Lyoe = Lr2e (E.4)
Leoe = Lmze = Lwoe = Lzoe = Loze (E.5)

where

Lgqg  isthetypical mean ratio of persons injured by fire or explosion related to the total number
of persons in the surroundings, due to one dangerous event (see Table E.3);
Loqg s the typical mean ratio of persons injured by failure of internal systems related to the

total number of persons in the surroundings, due to one dangerous event
(see Table E.3);

Lesg  is the typical mean ratio of physical damage by fire or explosion related to the maximum
extent of damage in the surroundings, due to one dangerous event (see Table E.4);
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Lgooe s the typical mean ratio of physical damage by failure of internal systems related to the
maximum extent of damage in the surroundings, due to one dangerous event
(see Table E.4);

e is the time of presence of persons in a potentially dangerous place in the surroundings
(see Table E.2).

All these parameters are based on scenarios and should be evaluated precisely. When a
scenario does not justify a component then this component should be taken equal to zero. For
example, if an internal induced surge in a structure cannot create a scenario that itself creates
a damage to a property outside the structure, then Ly, should be taken equal to 0.

All the other parameters given in the equations of Table E.1 are used and calculated as
described in Annex A and Annex B and in the main part of this document.

If values of t;¢ are unknown, t7g/8 760 = 1 should be assumed, as a matter of fact, in the

surroundings of the structure, residential areas can exist with a permanent attendance of
people.

Otherwise the values proposed in Table E.2 can be used. These values can be changed after
detailed investigation.

Table E.2 - Type of loss L1: Proposed typical values for the related time of presence for
people 7,:/8 760 in different environments as limited by Table E.3

Type of surrounding 1,18 7607
Working site 0,25
Working site with operation with more than one shift 1,0
Structures open to the public 0,5
Zones of activities (industries and other activities not usually open to the public) 0,75
Residences 1
Roads 1
Railways 0,25
Inland waterways 0,1
Pedestrian ways 0,75
Open grounds and very infrequently attended areas (fields, meadows, forests, waste lands, 0,25
marsh...)
Infrequently attended areas (horticultural gardens and zones, vineyards, fishing zones, 0,25
marshalling yards ...)
Normally or frequently attended areas (car parks, parks, zones of supervised baths, sports 0,5
grounds)
Special cases (sporadic attendance) 0,1
2 In case of "mixed" environments with different values, the highest value should be used.

For Lgyg and Lo4g the values given in Table E.3 are a proposal. More detailed calculations can
be performed. When there is no risk for the surroundings, Lgqg = Loqe = 0 should be assumed.
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% Table E.3 - Type of loss L1: Typical mean values of Lg,g and Ly, outside the structure

x

@

0 Values of Environmental risk — Environmental risk —

% Lege and Ly, e Remaining inside the site fence Spreading outside of the site fence

AN

-— .

) Scenario

Leg® Lo ® Leqe Lote

Explosion and 0,25 0,025 05 0.05
overpressure
Thermal flux® 0,05 0.005 0.1 0,01
Toxic fumes® 0,1 0,01 1,0 0,1
Soil pollution® 0,1 0,01 0,5 0,05
Water pollution® 0,259 0,025 2,5 0,25
Radioactive material®® ' 0.5 0,05 5 0,5

3 The overpressure exceeds a value of 5 kPa.
®  The thermal power per area exceeds a value of 3 KW/m?2.

¢ These maximum values can be reduced based on quantity of pollutant, danger of the pollutant and sensitivity
of the environment.

Only if pollution can reach the water table or fresh water or sea or oceans.
& It is possible this will not be applicable when a specific study including all scenarios has been developed.

This is not applicable to sealed sources for example used in measuring devices or medical equipment.

9 In case of a TWS the values for L., and L, inside the site fence are multiplied by (1 - P,5)-

For Lrog and Laop the values given in Table E.4 are a proposal. More detailed calculations can
be performed. When there is no risk for the surroundings, Ly, = Lo, = 0 should be assumed.

Table E.4 - Type of loss L2: Typical mean values of Lg,g and Lo, outside the structure

Scenario Environmental risk
Leze Loze
Explosion and overpressure?® 0.5 0,05
Thermal flux® 0,1 0,01
Toxic fumes® 0.5 0,05
Soil pollution® 0,2 0,02
Water pollution® 0,54 0,05
Radioactive material¢® f 1 0,1

#  The overpressure exceeds a value of 14 kPa.
b The thermal power per area exceeds a value of 8 kW/m?2.

¢  These maximum values can be reduced based on quantity of pollutant, danger of
the pollutant and sensitivity of the environment.

Only if pollution can reach the water bed or fresh water or sea or oceans.

¢ It is possible this will not be applicable when a specific study including all
scenarios has been developed.

This is not applicable to sealed sources for example used in measuring devices
or medical equipment.
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Annex F
(informative)

Case studies

F.1 General

In this Annex F, case studies relevant to a house, an office building and a hospital are
developed with the aim of showing, for risk and frequency of damage:

— how to calculate with the value of parameters and determine the need for protection;
— the contribution of different components to the overall value;

— the effect of different protection measures to mitigate both the risk and the frequency of
damage.

NOTE This Annex F presents hypothetical data for all cases. It is intended to provide information about risk and
frequency of damage evaluation in order to illustrate the principles contained in this document. It is not intended to
address the unique aspects of the conditions that exist in all facilities or systems.

For simplicity some factors will be shown as follows:

Rg = Rgq1 * Rpp

Rc = Req * Rea

Ry = Rym1 + Rz

Ry = Ryq + Ryp

Ry = Ry + Ry

Rz = Rzq + Rzp

The dash (-) in tables means "not applicable”.

The risk and frequency values calculated in tables are fixed to 3 decimal places. Smaller values
are therefore expressed as = 0.

Owing to rounded values used for calculation, one can obtain slightly different results for
calculated values.

F.2 House

F.2.1 Relevant data and characteristics

NOTE Throughout this example, additional subscripts P, T and D have been added to existing parameters to signify
power, telecom and data lines respectively.

The house has no existing lightning protection and is located in flat territory without any
neighbouring structures. The lightning ground strike-point density is Ngg = 8

(strike-points/km2/year). The house is inhabited for six months a year. It is assumed that there
is nobody outside the house during a thunderstorm.

The house is fed by one low-voltage aerial (overhead) power line and one aerial telephone line;
no external conductive parts are connected to the house.

Data for the house and its surroundings are given in Table F.1.
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Data for the incoming lines and their internal systems connected to these lines are given in
Table F.2 for the power line and in Table F.3 for the telecom line. The last column provides
locations where the values selected can be found or the process used to determine the value.
In Table F.1, the source of the LLS data cannot provide the value of k so the default value of 2
is used. The structure provides no shielding against LEMP so the default value of Kg, is

selected. There is no thunderstorm warning system (TWS) in use at the structure. In places
where there is no justification nor reference to specific clauses, the values have been selected

for the purpose of the example.

Table F.1 — House: environment and structure characteristics

Input parameter Comment Symbol Value Reference
Lightning ground strike-point N
. . ‘ 2 Nse 8.0
density (strike-points/km*=/year)
Factor relating N to N k 2 Clause A.1
Structure dimensions (m) L, W, H 15, 20,6
Location factor of structure Isolated structure Cp 1 Table A1
Construction material Masonry Pg 1 Table B.4
Structure shielding None Kgy 1 Clause B.6
Envirenmental factor Rural Cg 1 Table A.4
LPS None Plps 1 Table B.3
TWS None Prws 1 Clause B.1
Table F.2 - House: power line
Input parameter Comment Symbol Value Reference
Length (m)? L 1000 Clause A.4
Installation factor Aerial Cp 1 Table A.2
Line type factor LV line Crp 1 Table A.3
Environmental factor Rural Cep 1 Table A4
Clop 1
Shielding, grounding, isolation None Table B.9
Cue 1
Equipotential bonding MNone Pegp 1 Table B.13
Adjacent structure None Ly, Wy H, -
Location factor of structure None Chy - Table A1
Withstand voltage of internal U
system (kV) ‘wp 2,5
Three phase
Number of conductors conductors + e 4 Table B.7
neutral
Resulting P
parameter LDP 1 Table B.11
Uy,p 18 higher than Not used, see
Lateral distance for 52 (m) U "up - Equation (A.8) and
“wT Table F.3
;1.8
Lateral distance for 54 (m) e 384 2 DUOH’:WP  see
Equation (A.12)

* As the length L, of the line section is unknown, L, =1 000 m is assumed (Clause A.4).
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Input parameter Comment Symbol Value Reference
Length (m) L 800 Clause A.4
Installation factor Aerial Cir 1 Table A.2
Line type factor Telecom line Crr 1 Table A3
Environmental factor Rural Cer 1 Table A4
Cipr 1
Shielding, grounding, isolation None Table B.8
Cur 1
Equipotential bonding None Pegr 1 Table B.13
The telecom
cabinet at the
Adjacent structure None L, W, H, - other end of the
line is too small to
be considered
Location factor of structure Isolated structure Chy - Table A.1
Withstand voltage of internal U 15
system (kV) wT '
Number of conductors ny 2 Table B.8
Resulting parameter Pipr 1 Table B.11
. . 350/, see
Lateral distance for 82 (m Uyt is lower than U r 233 wr?
(m) wr we Mt Equation (A.8)
2 000/U,,. "8,
Lateral distance for S4 (m) T 964 “wr see
Equation (A.12)

F.2.2 Calculation of expected annual number of dangerous events

Calculations are given in Table F.4 for the equivalent collection areas and in Table F.5 for the
expected number of dangerous events.

Table F.4 - House: equivalent collection areas of structure and lines

Symbol Res;llt Reference
m
Ap 2,58 x 103 A.2.1.2, Equation (A.3)
Structure

Ay 1,87 x 10° Clause A.3, Equation (A.8)
Power Ap 4,00 x 104 Clause A.4, Equation (A.10)
line Aip 7,69 x 10° Clause A.5, Equation (A.12)
Telecom At 3,20 = 104 Clause A.4, Equation (A.10)
line A 1,54 x 108 Clause A.5, Equation (A.12)
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Table F.5 - House: expected annual number of dangerous events

Symbol Result Reference
1lyear
Np 2,06 x 102 A.2.4, Equation (A.5)
Structure

N 7,5 x 10-1 Clause A.3, Equation (A.7)
Power Np 3,2 x 101 Clause A4, Equation (A.9)
line Npp 3,07 Clause A.5, Equation (A.11)
Telocom Nt 2,56 x 1071 Clause A.4, Equation (A.9)
line N 6,17 Clause A.5, Equation (A.11)

F.2.3 Risk management

As a first step, the risk zones should be identified in which the structure can be divided. For
each risk zone, both the risk ® and the frequency of damage F to internal systems are assessed.

This implies:
a) the need to determine the risk R and to compare it with the tolerable risk Ry = 10°5(7.3). If
necessary, suitable protection measures to mitigate such risk should be selected.

Risk components are evaluated according to Table 3.

b) the need to determine the frequency of damage # and to compare it with the required
tolerable frequency of damage F (9.3). In this case the tolerable frequency of damage was

fixed by the owner of the building to the value F; = 10~". Therefore, if necessary, suitable

protection measures to reduce such frequency of damage should be selected. Frequency of
damage components are evaluated according to Table 4.

In this example, only the risk is calculated. Frequency of damages are addressed in the other
examples.

F.2.4 Definition of risk zones in the house
The following main risk zones can be defined as follows:

Z, (outside the building);
Z, (inside the building) is defined taking into account that:

— both internal systems (power and telecom) extend throughout the building,

— no spatial shields exist,

— the structure is a single fireproof compartment,

— losses are assumed to be constant in all the building and to correspond to the typical
mean values of Table C.2.

The values of time of annual attendance of persons in each risk zone and the risk components
to be considered are shown in Table F.6. Time outside the building is very limited and thus for
the purpose of this example it is assumed that there is nobody outside the building (as a
consequence Z, is ignored).
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% Table F.6 — House: time of presence of persons and risk
5 components into risk zones
|_
o] - -
% Time of Risk components
Ri presence

S isk zone RAT RAD Rc RM RU RW ‘RZ
n hours/year

Z, (inside the building) 4 380 X X

of damage + = 0.

The defined parameters for zone Z, are reported in Table F.7.

Table F.7 — House: values for zone Z, (inside the building)

For zone Z,, as there is nobody outside the building, the risk of shock to people Ryt = 0. Itis
also assumed that there are no electrical systems outside the building and then the frequency

Input parameter Comment Symbol Value Reference
Type of floor Linoleum Ty 1078 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o 0 Clause B.3
Risk of fire Low g 1072 Table B.6
Fire protection None L 1 Table B.5
Factor for persons in zone 1,18 760 = 4 380/8 760 Pp 0,5 Equation (B.14)
Factor for equipment in zone |,/8 760 = 8 760/8 760 P, 1 Equation (B.15)
Zone shielding None Kgy 1 Equation (B.9)
Internal Unshielded conductors -
K -1
wiring routed in the same conduit s3p 2x10 Table B.10
r;::renral Withstand
voltage factor U, 2,5
system (kV) g we !
SPD system |None Pgpp 1 Table B.7
Internal Unshielded conductors with -
K
wiring different routing S3T 1 Table B.10
Telecom Withstand
internal voltage factor Uwr 1.5
system (kV)
SPD system | None Pgpp 1 Table B.8
Type of zone according to Low loss zone - - Table C.2

loss
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Input parameter Comment Symbol Value Reference

Persons injured by touch L 02
and step voltages T 1
Persons injured by direct I
stroke o -

L: Loss Persons injured by fire L, 2x%10°2 Table C.2
Physical damage due to fire Ly 2x1072
Persons injured by failure L _
of internal systems o
Risk Ry 10-5

Tolerable value
Frequency of damage Fr 1071

F.2.5 Risk assessment

The risk R can be expressed according to Equation (1). Involved components are given in
Table F.6 and risk values are given in Table F.8.

Table F.8 - House: risk for the unprotected structure (values x 10~5)

Symbol Z,
Ryt =0
Ry 0,062
Ry 0,003
Ry 1,728

R 1,793
RT 1

Because the risk R is higher than the tolerable value Ry = 10-5, lightning protection for the
structure is required to mitigate the risk.

F.2.6 Risk - Selection of protection measures

According to Table F.8 the main contribution to the value of risk is given by component Ry

(lightning flash to lines) and reducing this component can be enough to reduce the risk below
the tolerable level.

To reduce the risk R to a tolerable value, the protective measures influencing the components
Ry, should be considered. Suitable measures are SPDs of LPL IV installed on power and

telephone lines at the entrance point in the house (equipotential bonding). According to
Table F.7 this reduces the value of Py (due to SPDs on connected lines) from 1 to 0,05 and

the values of P, by the same factor. Inserting these values into the equations, new values of

risk components are obtained, as shown in Table F.9 and this table shows that the total risk is
by now lower than the tolerable level.
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Table F.9 — House: risk components for protected structure (values x 10-5)

Symbol z,
Ror =0
Ry 0,062
R, =0
Ry 0,086

R 0,149
Ry 1

F.2.7 Conclusions

The risk R can be reduced below the tolerable level by installing an SPD tested according to
Class | test of LPL IV for both power and telephone lines.

F.3 Office building

F.3.1 Relevant data and characteristics

As a second case study, an office building with an archive, offices and a computer centre is
considered.

The office building is located in flat territory without any neighbouring structures. The lightning
striking point to ground density is Ngg = 4 (strike-points/km2/year).

The office building is fed by one power line and one telecommunication line. In addition, one
external conductive part is connected to the structure (water pipe). The external
telecommunication line is made of a metal free fibre optic cable but the internal
telecommunication line is made of unshielded copper line.

Data for the building and its surroundings are given in Table F.10. Data for the incoming lines
and their connected internal systems are given in Table F.11 for the power line and in
Table F.12 for the telecom line.

Table F.10 - Office building: environment and structure characteristics

Input parameter Comment Symbol Value Reference
Lightlning ground ;strike—point N 40
density (strike-points/km2/year) sG '
Factor relating N to Ny k 2 Clause A.1
Structure dimensions (m) L, W, H 20, 40, 25
Location factor of structure Isolated structure Ch 1 Table A1
Construction material Reinforced concrete Py 0,5 Table B.4
Structure shielding None Kgy 1 Equation (B.8)
Environmental factor Suburban Cg 0,5 Table A.4
LPS None P pg 1 Table B.3
TWS None Prys 1 Clause B.1
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% Table F.11 - Office building: power line
3
'5 Input parameter Comment Symbol Value Reference
% Length (m) L 1 000 Clause A.4
N
(‘/_) Installation factor Buried G 0.3 Table A.2
HV section Line type factor HV line Cr 0,2 Table A.3
Environmental factor | Suburban Cg 0,5 Table A4
Shield of line (Q/km) | Unshielded Rg -
Length (m) L, 100
Installation factor Buried C, 0,3 Table A.2
LV section Line type factor LV line [ 1 Table A.3
Environmental factor | Suburban Ce 0,5 Table A4
Shield of line (Q/km) | Unshielded Rg -
Cip 1
Shielding, grounding, isolation None Table B.9
Cuy 1
Equipotential bonding None Peg 1 Table B.13
Adjacent structure None L, W, H, - Hv I|r:e is 1 km
ong
Location factor of adjacent structure | None Chy - Table A1
Withstand voltage of internal U 25
system (kV) wp '
3 phase conductors
Number of conductors + neutral np 4 Table B.7
Table B.11 and
P,
Resulting parameter D 1 Table B.12
Uyp is higher than Not used, see
Lateral distance for S2 (m) o up - Equation (A.8) and
TWT Table F.12
2 000/U,,,1-®
Lateral distance for S4 (m) rip 384 we see
Equation (A.12)

Table F.12 - Office building: telecom line

Input parameter Comment Symbol Value Reference
Length (m) Fibre optic cable L, 0 Clause A 4
Withstand voltage of internal
system (kV) connected to U 15
internal telecommunication wT '
copper unshielded line

;o . 350/, seE
Lateral distance for $2 (m) Uyyy is lower than U, ut 233 wT:

Equation (A.8)

https://floridabuilding.org/c/c_report_viewer html.aspx

F.3.2 Calculation of expected annual number of dangerous events

The results of calculations are given in Table F.13 for the collection areas and in Table F.14 for
the expected number of dangerous events.
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% Table F.13 - Office building: collection areas of structure and lines
X
ﬁ Result Ref
esu ererence
8 Symbol m? Equation
N
SN Ap 2,75 x 104 Equation (A.3)
%) Structure
Ay 1,99 x 10% Equation (A.8)
A g 4 % 10* Equation (A.10)
A 5 i
Power 1P1 7,69 x 10 Equation (A.12)
line A pp 4 x 10% Equation (A.10)
Aipy 7,69 x 10% Equation (A.12)
Telecom A 0 Equation (A.10)
line A 0 Equation (A.12)

Table F.14 - Office building: expected annual number of dangerous events

Symbol Result Reference

1lyear Equation
Np 1,1 % 107" Equation (A.5)

Structure -

Ny 3,98 x 1071 Equation (A.7)
Nipy 48x 1073 Equation (A.9)
Power Nipy 4,61 x 1072 Equation (A.11)
line Nips 2.4 x 1073 Equation (A.9)
Nip2 2,31 x 1072 Equation (A.11)
Telecom Nt 0 Equation (A.9)
Line Nir 0 Equation (A.11)

assessed.

This implies:

https://floridabuilding.org/c/c_report_viewer html.aspx

F.3.3 Risk management

As a first step, the zones in which the structure can be divided should be identified. For each
zone, both the risk R of public loss and the frequency of damage F to internal systems shall be

a) the need to determine the risk R and to compare it with the tolerable risk Ry = 1075 (7.3). If
necessary, suitable protection measures to mitigate such risk will be selected. Risk
components will be evaluated according to Table 3;

b) the need to determine the frequency of damage F and to compare it with the required
tolerable risk Fy (9.3). In this case, based on technical-economical evaluations relevant to
the service exploited in the building, the tolerable frequency of damage was fixed by the
Technical Director of the company to the value Fy = 5 % 10-2. Therefore, if necessary,

suitable protection measures to reduce such frequency of damage should be selected.
Frequency of damage components will be evaluated according to Table 4.
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F.3.4 Definition of zones in the office building
The following zones are defined:

Z4 (entrance area outside);
Z, (roof);

Z, (archive);

S12298Text Modification

Z, (offices),

Zg (computer centre);

taking into account that:

— the roof is accessible to people;

telecom line exist;
— no spatial shields exist;

these zones;

these zones.

see Clause B.4.

be considered are shown in Table F.15.

— the structure is divided into two separate fireproof compartments: the first is the archive (Z3)
and the second is the offices together with the computer centre (Z, and Z;);

— in all inner zones, Z5, Z, and Zg, internal systems connected to the power as well as to the

— people in the two outside zones, Z, and Z,, are protected by the structure or its external
LPS from a direct strike and therefore in this example it is not necessary to calculate Rg for

— people in the two outside zones, Z, and Z,, are not protected from step and touch voltages
caused by a direct strike to the structure and therefore it is necessary to calculate Ryt for

The use of values less than 1 for T has been selected in agreement with the building owner,

The values of time of annual attendance of persons in each zone and the risk components to

Table F.15 — Office building: time of presence of persons and risk components in zones

Time of Risk components
Zone ::z:::::r Rpr Rpp Rg Re Ry Ry Ry Ry R
Z, (entrance outside) 175 X
Z,, (roof) 18 X X
Z, (archive) 440 X X X X
Z, (offices) 2630 X X X X
Z; (computer centre) 2200 X X X X

https://floridabuilding.org/c/c_report_viewer html.aspx

The relevant parameters for the zones Z, to Z; are given in Table F.16 to Table F.20.
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Table F.16 — Office building: factors valid for zone Z, (entrance area outside)

Input parameter Comment Symbol Value Reference
Ground surface Marble " 103 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . p
exposed area Not applicable ° - Clause B.3
Risk of fire None e 0 Table B.6
Fire protection None o 1 Table B.5
Factor for persons in zone 1,18 760 = 175/8 760 Py 0,02 Equation (B.14)
Factor for equipment in zone | Not applicable Pg - Equation (B.15)
SPD system (Power line) Mo internal systems Pgpp 1 Table B.7
SPD system (Telecom line) No internal systems Pgpp 1 Table B.8
Zone shielding None Kgp 1 Equation (B.9)
Internal wiring (Power line) No internal systems i 0

Kgq Table B.10

Internal wiring (Telecom line) | No internal systems 0
Type of zone according to Low loss zone - - Table C.2
loss

Persons injured by touch L 10-2

and step voltages T

Persons injured by direct L

stroke D N
L: Loss Persons injured by fire Ly - Table C.2

Physical damage due to -

; Ly

fire

Persons injured by failure L -

of internal systems o

Risk Ry 1075
Tolerable value

Frequency of damage Fr -

Table F.17 - Office building: factors valid for zone Z, (roof)

Input parameter Comment Symbol Value Reference
Ground surface Asphalt ry 10-° Table B.2
Frotecion aganstshook | one 1
::;2;'; cafr;):rsons in the Eﬂ:gs:etﬁln\a: (t}:eliirgosed Py 1 Clause B.3
Risk of fire None L 0 Table B.6
Fire protection None o 1 Table B.5
Factor for persons in zone 1,/8 760 = 18/8 760 Py 0,002 Equation (B.14)
Factor for equipment in zone | Not applicable P, = Equation (B.15)
SPD system (Power line) None Pgpp = Table B.7
SPD system (Telecom line) None Pgpp - Table B.8
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Input parameter Comment Symbol Value Reference
Zone shielding None Kep 1 Equation (B.9)
Internal wiring (Power line) i,
No internal systems Koy - Table B.10
Internal wiring (Telecom line)
L);F;e of zone according to Low loss zone - - Table C.2
Persons injured by touch _2
and step voltages Lr 10
Persons injured by direct _q
stroke Lo 10
L: Loss Persons injured by fire Ley - Table C.2
F_‘hyswcal damage due to ey .
fire
Persons injured by failure L
of internal systems o -
Risk Ry 105
Tolerable value
Frequency of damage Fr -
Table F.18 - Office building: factors valid for zone Z, (archive)
Input parameter Comment Symbol Value Reference
Type of floor Linoleum r 10-5 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o - Clause B.3
Risk of fire High e 1077 Table B.6
Fire protection Automatic alarm o 0,2 Table B.5
Factor for persons in zone 1,18 760 = 440/8 760 Po 0,05 Equation (B.14)
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P, 1 Equation (B.15)
SPD system (Power line) None Pgpp 1 Table B.7
SPD system (Telecom line) None Pgpp 1 Table B.8
Zone shielding None Kgp 1 Equation (B.9)
Unshielded
Internal wiring (Power line) (loop conductors in the 0,2
same conduit) i
Ky Table B.10
Unshielded (loop
Internal wiring (Telecom line) | conductors with different 1
routing)
Withstand voltage factor . =25kV
(Power internal system) w !
Withstand voltage factor . =15kV
(Telecom internal system) w !
Type of zone according to Normal loss zone - - Table C.2

loss
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< Input parameter Comment Symbol Value Reference
() Persons injured by touch
L -2
'5 and step voltages T 10
2]
AN Persons injured by direct L
‘(E stroke P -
[7p]
L: Loss Persons injured by fire L, 5x 1072 Table C.2
fl’rheyswcal damage due to L, 5 x 10-2
Persons injured by failure L
of internal systems o -
Risk Ry 10°5
Tolerable value
Frequency of damage Fr 5% 1072

Table F.19 — Office building: factors valid for zone Z, (offices)

Input parameter Comment Symbol Value Reference
Type of floor Linoleum [ 105 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1 [oo)
o
Position of persons in the . p ~
exposed area Not applicable ° - Clause B.3 o5
(@]
Risk of fire Low i 1073 Table B.6 6_0
Fire protection Extinguishers o 0,5 Table B.5
Factor for persons in zone 1,18 760 = 2 630/8 760 Pp 0.3 Equation (B.14)
y—
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P, 1 Equation (B.15) -8_
SPD system (Power line) None Pgpp 1 Table B.7 :-g-
SPD system (Telecom line) None Pgpp 1 Table B.8 %’
. (]
Zone shielding None Kgp 1 Equation (B.9) <
1
Unshielded =
Internal wiring (Power line) (loop conductors in the 0,2 (2]
same conduit) i N
Koy Table B.10 S
Unshielded (loop o)
Internal wiring (Telecom line) | conductors with different 1 7
routing) =
- ()
Withstand voltage factor U =25kV =
(Power internal system) w ) oo'
Withstand voltage factor U =1.5kV g
(Telecom internal system) w ' N
—
|
Type of zone according to Normal loss zone - - Table C.2 o
loss o]
- =
Persons injured by touch L 10-2
and step voltages T
Persons injured by direct L
stroke o -
L: Loss Persons injured by fire Lgy 5= 1072 Table C.2
rhyswcal damage due to Lo, 5 x 10-2
ire
Persons injured by failure L
of internal evetams 0 -
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Input parameter Comment Symbol Value Reference
Risk RL 1075
Tolerable value
Frequency of damage Fr 5x 1072

Table F.20 - Office building: factors valid for zone Z5 (computer centre)

Input parameter Comment Symbol Value Reference
Type of floor Linoleum "y 1075 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o - Clause B.3
Risk of fire Low e 1073 Table B.6
Fire protection Automatic alarm o 0.2 Table B.5
installation
Factor for persons in zone 1,/8 760 = 2 200/8 760 Po 0,25 Equation (B.14)
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P 1 Equation (B.15)
SPD system (Power line) None Pgpp 1 Table B.7
SPD system (Telecom line) None Pgpp 1 Table B.8
Zone shielding None Kap 1 Equation (B.9)
Unshielded
Internal wiring (Power line) (loop conductors in the 0,2
same conduit) .
Kay Table B.10
Unshielded (loop
Internal wiring (Telecom line) | conductors with different 1
routing)
Withstand voltage factor U =25kV
(Power internal system) we s
Withstand voltage factor U =15kV
(Telecom internal system) we
;L);p: of zone according to High loss zone - - Table C.2
Persons injured by touch I _2
T 10
and step voltages
Persons injured by direct L
stroke o -
L: Loss Persons injured by fire Lgy 107! Table C.2
thswcal damage due to Lep 10-1
ire
Persons injured by failure L -
of internal systems 0
Risk Ry 1075
Tolerable value
Frequency of damage Fr 5x 1072

F.3.5 Risk assessment

Table F.15 and risk values are given in Table F.21.
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Table F.21 - Office building: risk for the unprotected structure (values x 10-5)

Symbol z, z, z, z, z,
Rur 0.002 =0 =0 =0 =0
Rop 2,259 - -
Ry - - 5,770 0,179 0,137
R, - 0 =0 =0
R - - 0,756 0,023 0,018

R 0,002 2,259 6.526 0.202 0,156
Ry 1

Because in zones Z, and Zj the risk is higher than the tolerable value Ry = 1075, lightning
protection for the structure is required to mitigate the risk in these zones.

F.3.6 Frequency of damage assessment

The frequency of damage F/ can be expressed according to Equation (12). Frequency
components are to be evaluated according to Clause 9.2. Involved components and frequency
of damage evaluation are given in Table F.22.

Table F.22 - Office building: frequency of damage for the unprotected structure

Symbol Z, Z, Z, z, Z
Fe - - 0,11 0.11 0.11
Fry - - 0,398 0,398 0,398
Fye - - 0,007 0,007 0,007
Fyr - - - - -
Fap - - 0,0692 0,0692 0.0692
Far - - - ) )

F - - 0,584 0,584 0,584
Fr - - 0,05 0,05 0,05

Because in all zones where internal systems are installed, F is higher than the tolerable value
Fr=5x 1072, lightning protection for the structure is required to reduce the frequency of
damage.

F.3.7 Risk — Selection of protection measures

According to Table F.21, the zone at a higher risk is zone Z, (archive) because of the high value
of risk of fire (risk components Rg and Ry;).

Suitable protection measures to reduce the risk R in zone Z5 are to install an LPL Il LPS for
protection of the building, thus reducing the risk component Rg in zones Z,, Z3, Z, and Zs.
According to Table B.3 this reduces the value of P p5 from 1 to 0,05 and the value of Pgg from 1
to 0,02 (due to SPDs on connected lines) and finally the values of P\, and Py, by the same factor.
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For the equipotential bonding, the LPS is equipped with SPDs installed on the power line, at
the entrance of the line in the structure.

By applying these protection measures, new values of risk components are obtained, as shown
in Table F.23.

Table F.23 - Risk components for protected structure (values x 10-5)

Symbol r Z, Z, zZ, Z;
Ry =0 =0 =0 =0 =0
Rap - 0.113 - N .
Ry - . 0,577 0.018 0,014
Ry i ] =0 =0 =0
Ry - - 0,015 =0 =0

R =0 0,113 0,592 0,018 0,014
Ry 1

F.3.8 Frequency of damage - Selection of protection measures

To reduce the frequency of damage F to the required value (F =5 x 10-2), the suitable measure
is to install a coordinated SPD system to protect internal systems connected to the power line.

The telecom line inside the building is a copper unshielded line and thus protection of telecom
equipment is also necessary as it has an impact on components I and Fy,.

According to Table F.22: for coordinated SPD systems, LPL Il to protect internal systems
connected to the power line is suitable. The same level LPL Il is used for the SPD protecting
the internal telecom equipment.

Such an SPD system reduces the value of Pgpp relevant to the frequency of damage F, in
zones Z3, Z4 and Zg from 1 to 0,02; it reduces also the value of Pgpp relevant to frequencies of
damage F,, F, and F,. The new values of frequency of damage components are shown in
Table F.24.

Table F.24 - Office building: frequency of damage for protected structure

Symbol Z; Z, Z,
Fe 0,004 0.004 0,004
F 0,008 0.008 0,008
Fye 0 =0 =0
Fiyr - B )
Fze 0,001 0,001 0,001
Far - - -

F 0,014 0,014 0,014
Fr 0,05 0,05 0,05
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F.3.9 Conclusions
Both risk R and frequency of damage F can be reduced below the tolerable level by installing:

— an LPL Il LPS for protection of the building,

— a coordinated LPL Il SPD system for power systems and an LPL Il SPD for telecom
equipment.

S12298Text Modification

NOTE As indicated in Clause B.4, the fire alarm has been taken into account in the risk calculation because it was
protected against overvoltages and other damages and firefighters can arrive in less than 10 min.

F.4 Hospital

F.4.1 Relevant data and characteristics

As a more complex case, this study considers a standard hospital facility with a rooms block,
an operating block and an intensive care unit.

The hospital is located in flat territory without any neighbouring structures. The lightning striking
point to ground density is Ngg = 8 (strike-points /km2/year).

The hospital is fed by one power line and one telecommunication line; two external conductive
parts are connected to the structure (water pipe and gas pipe).

N
~
The telecommunication line is made of metal free fibre optic, as well as the internal systems ..
connected to it. Since it is not possible to transmit or induce surges on fibre optic lines or 8,
circuits, these lines and internal systems can be neglected in the risk assessment and the 6_0
frequency of damage assessment.
Data for the building and its surroundings are given in Table F.25. o
8
Data for the incoming power line and the internal systems connected thereto are given in o
Table F.26. =)
™
. - . . -c
Table F.25 - Hospital: environment and structure characteristics 9,
N
1
Input parameter Comment Symbol Value Reference g
™
Lightning ground strike-point N
density (strike-points Ngg 8,0 %
/km?/year) ko)
Factor relating N to Ng, k 2 Clause A.1 ">-<‘|
()
Structure dimensions (m) L, W, H 50, 150, 10 |_|
Location factor of structure Isolated structure Cp 1 A.2.3, Table A1 §
Construction material Reinforced concrete Pq 0,5 Clause B.4, Table B.4 SE
|
Structure shielding None Kgy 1 Clause B.6, Equation (B.8) '8
Environmental factor Suburban Ce 0,5 Clause A4, Table A4 =
LPS None Plpg 1 Clause B.3, Table B.3
TWS None Prws 1 Clause B.1
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Table F.26 - Hospital: power line

Input parameter Comment Symbol Value Reference
Length (m) L 1000 Clause A.4
Installation factor Buried & 0,3 Table A.2
HV section Line type factor HV line Cr 0,2 Table A.3
Environmental factor | Suburban Ce 0.5 Table A.4
Shield of line (Q/km) |Unshielded Rg -
Length (m) Ly 50
Installation factor Buried C 0,3 Table A.2
LV section Line type factor LV line Cr 1 Table A.3
Environmental factor | Suburban Ce 0,5 Table A.4
Shield of line (Q/km) |Unshielded Rg -
Cip 1
Shielding. grounding, isolation None ey ] Table B.9
Equipotential bonding None Peg 1 Table B.13
Adjacent structure None Ly, Wy, H, - HV ”nlzni; Tkm
Location factor of adjacent structure | None Cpy - Table A.1
‘(uti’t’r)\stand voltage of internal system Uy 25
Number of conductors gepur:ra;e conductors fip 4 Table B.7
Resulting parameter Py 1 Ta‘ll?!aeblz I13T1aznd
Lateral distance for S2 (m) Fup 140 225;"’:‘:(;’_3:}
Lateral distance for S4 (m) L 384 2 000/Uyp'®, see

Equation (A.12)

F.4.2

Calculation of expected annual number of dangerous events

The results of calculations are given in Table F.27 for the collection areas and in Table F.28 for
the expected number of dangerous events.

Table F.27 - Hospital: collection areas of structure and power line

Result Reference

Symbol m? Equation
Ap 2,23 x 104 Equation (A.3)

Structure

Ay 1,18 x 10° Equation (A.8)
A pq 4,00 x 104 Equation (A.10)
Power Aipq 7,69 x 10° Equation (A.12)
line Apa 2,00 x 103 Equation (A.10)
Aipa 3,84 x 10% Equation (A.12)
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o
% Table F.28 - Hospital: expected annual number of dangerous events
54
(0]
g Symbol Result Reference
% 1/year Equation
N Ny 1,79 x 101 Equation (A.5)
(‘,_) Structure :
Ny 4,70 x 1071 Equation (A.7)
N\ py 9.6 x 103 Equation (A.9)
Nipy 9,23 x 102 Equation (A.11)
Power Nip, 2,4 x 1072 Equation (A.9)
line Nipy 2,31 x 10°2 Equation (A.11)
Np 1,2x 1072
Np 1,45 x 107"

F.4.3 Risk management

As a first step, the zones in which the structure can be divided should be identified. For each
zone, both the risk R and the frequency of damage F to internal systems are assessed.

This implies:

a) the need to determine the risk R and to compare it with the tolerable risk Ry = 1075 (7.3). If

necessary, suitable protection measures to mitigate such risk will be selected. Risk
components will be evaluated according to Table 3;

b) the need to determine the frequency of damage / and to compare it with the required
tolerable risk F7 (9.3). In this case, based on evaluations relevant to the quality of the service

provided by the hospital, the tolerable frequency of damage was fixed by the General
Manager of the hospital to the value F = 10-2 for the operating block and the intensive care

unit and Fip =5 x 10~2 for the rooms block. If necessary, suitable protection measures to

reduce such frequency of damage will be selected. Frequency of damage components will
be evaluated according to 9.2.

F.4.4 Definition of zones in the hospital
The following zones are defined as follows:
Z, (entrance area outside);

Z5 (roof);

Z4 (rooms block);

Z, (operating block);

Zg (intensive care unit);

taking into account the following:

— the surface type is different from the inside to the outside;

— two separate fireproof compartments exist: the first is the rooms block (Z;) and the second
is the operating block together with the intensive care unit (Z, and Zs);

— inall inner zones Z5, Z, and Z;, internal systems connected to the power line exist;

— no spatial shields exist;
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— the intensive care unit contains extensive sensitive electronic systems and a spatial shield
can be adopted as a protection measure;

— people in the two outside zones, Z; and Z,, are protected by the structure or its external
LPS from a direct strike and therefore in this example it is not necessary to calculate Ry for
these zones;

S12298Text Modification

— people in the two outside zones, Z, and Z,, are not protected from step and touch voltages
caused by a direct strike to the structure and therefore it is necessary to calculate R, for
these zones.

The use of values less than 1 for r, has been selected in agreement with the building owner,
see Clause B.4.

The values of the time of annual attendance of persons in each zone and the risk components
to be considered are shown in Table F.29.

Table F.29 - Hospital: time of presence of persons and risk components in zones

Time of Risk components
Zone presence
Rpr Rpp Ry Re Ry Ry Ry Ry R,
hours/year
Z, (entrance outside) 175 X
wn
Z, (roof) 90 X X X A
Z, (room block) 8 760 X X X X X X X X 8)
Z, (operating block) 3100 X X X X X X X X nﬂ_,
Z, (intensive care unit) 8 760 X X X X X X X X
Y—
2
The defined parameters for the zones Z, to Z; are given in Table F.30 to Table F.34. a
S
Table F.30 - Hospital: factors valid for zone Z4 (outside the building) %
%
Input parameter Comment Symbol Value Reference Lf')
Ground surface Concrete ” 1072 Table B.2 8
N
Protection against shock P %
(flash to structure) None am 1 Table B.1 @
. . |
Position of persons in the Not applicable P, ~ Clause B.3 =
exposed area g
Risk of fire None 5 - Table B.6 wl
(2]
Fire protection None "o - Table B.5 g
Factor for persons in zone 1,18 760 = 175/8 760 Py 0,02 Equation (B.14) ;I
Factor for equipment in zone | Not applicable Py - Equation (B.15) §
Zone shielding None Kgp - Equation (B.9)
Internal wiring (Power line) No internal systems Kgap -
Table B.10
Internal wiring (Telecom line) | No internal systems Kgqr -
;D;F)se of zone according to Low loss zone - - Table C.2
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Input parameter Comment Symbol Value Reference

Persons injured by touch I _2
and step voltages T 10 Table G.2
Persons injured by direct L -
stroke D
L: Loss Persons injured by fire Ly -
Physical damage due to - Table C.2
Ly
fire
Persons injured by failure L -
of internal systems 0
Risk Ry 10-5
Tolerable value
Frequency of damage Fr -
Table F.31 — Hospital: factors valid for zone Z, (roof)

Input parameter Comment Symbol Value Reference
Ground surface Asphalt r 1075 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1

. . Maintenance team
Position of persons in the P
exposed area g;g;ent in the exposed o 1 Clause B.3
Risk of fire None L 0 Table B.6
Fire protection None o - Table B.5
Factor for persons in zone 1,18 760 = 90/8 760 Pp 0,01 Equation (B.14)
Factor for equipment in zone | Not applicable Pg - Equation (B.15)
SPD system (Power line) None Pgpp = Table B.7
SPD system (Telecom line) None Pgpp - Table B.8
Zone shielding None Kgp - Equation (B.9)
Internal wiring (Power line) not applicable Kgap -
Table B.10

Internal wiring (Telecom line) | No internal systems Kgar -
Q;F;e of zone according to Low loss zone - - Table C.2

Persons injured by touch L _2

and step voltages T 10 Table C.2

Persons injured by direct L, 10-1

stroke
L: Loss Persons injured by fire Le, -

Physical damage due to - Table C.2

1 Ley

fire

Persons injured by failure L -

of internal systems o

Risk Ry 1073 Table B.2
Tolerable value

Frequency of damage Fr - Table B.1
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Table F.32 — Hospital: factors valid for zone Z, (rooms)

Input parameter Comment Symbol Value Reference
Type of floor Linoleum r 105 Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o - Clause B.3
Risk of fire Ordinary I 1072 Table B.6
Fire protection Automatic alarm o 0,2 Table B.5
Factor for persons in zone 1,18 760 = 8 760/8 760 Py 1 Equation (B.14)
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P, 1 Equation (B.15)
SPD system (Power line) None Pgpp 1 Table B.7
SPD system (Telecom line) None Pgpp 1 Table B.8
Zone shielding None Kgp 1 Equation (B.9)
Unshielded
Internal wiring (Power line) (loop conductors in the Kgap 0,2
same conduit) Table B.10
- . Metal free fibre optical -
K -
Internal wiring (Telecom line) cables saT
Withstand voltage factor Uh =25kV
(Power internal system) w '
Withstand voltage factor .
(Telecom internal system) Not applicable
Type of zone according to High loss zone - - Table C.2
loss
Persons injured by touch L _2
and step voltages T 10 Table C.2
Persons injured by direct L
stroke D -
L: Loss Persons injured by fire Lg, 10-1
Table C.2
Physical damage due to fire Ly 1071
Persons injured by failure of L 10-3
internal systems o
Tolerable value Risk Ry 1075
Frequency of damage Fr 5x 102
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Table F.33 — Hospital: factors valid for zone Z, (operating block)

Input parameter Comment Symbol Value Reference
Type of floor Linoleum ry 10-° Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o - Clause B.3
Risk of fire Low I 1073 Table B.6
. . Automatic alarm .
Fire protection installations LS 0,2 Table B.5
Factor for persons in zone 1,18 760 = 3 100/8 760 Pp 0,35 Equation (B.14)
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P, 1 Equation (B.15)
SPD system (Power line) None Pgpp 1 Table B.7
SPD system (Telecom line) None Pgpp - Table B.8
Zone shielding None Kgp 1 Equation (B.9)
Unshielded )
Internal wiring (Power line) (loop conductors in the Kgap 0,01
same cable) Table B.10
- . Metal free fibre optical K.
Internal wiring (Telecom line) cables saT -
Withstand voltage factor U =25kV
(Power internal system) w '
Withstand voltage factor Not apolicable
(Telecom internal system) PP
;I;y;;;e of zone according to Very high loss zone - - Table C.2
Persons injured by touch L _2
and step voltages T 10 Table C.2
Persons injured by direct L -
stroke D
L:Loss Persons injured by fire Le, 2x 107"
Table C.2
Physical damage due to fire Ly 2x 1071
Eersons injured by failure of Ig 10-2
internal systems
Risk Ry 10-5
Tolerable value
Frequency of damage Fr 1072
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Table F.34 — Hospital: factors valid for zone Z; (intensive care unit)
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Input parameter Comment Symbol Value Reference
Type of floor Linoleum ry 10-° Table B.2
Protection against shock P
(flash to structure) None am 1 Table B.1
Position of persons in the . P
exposed area Not applicable o - Clause B.3
Risk of fire Low I 1073 Table B.6
Fire protection ﬁl;ttgll.lnaalti:nilarm o 0,2 Table B.5
Factor for persons in zone 1,18 760 = 8 760/8 760 Pp 1 Equation (B.14)
Factor for equipment in zone | 1,/8 760 = 8 760/8 760 P, 1 Equation (B.15)
SPD system (Power line) None Pgpp 1 Table B.7
SPD system (Telecom line) None Pgpp 1 Table B.8
Zone shielding None Kgp 1 Equation (B.9)
Unshielded )
Internal wiring (Power line) (loop conductors in the Kgap 0,01
same cable) Table B.10
- . Metal free fibre optical K.
Internal wiring (Telecom line) cables saT -
Withstand voltage factor U =25kV
(Power internal system) w '
Withstand voltage factor Not apolicable
(Telecom internal system) PP
;I;y;;;e of zone according to Very high loss zone - - Table C.2
Persons injured by touch L _2
and step voltages T 10 Table C.2
Persons injured by direct L -
stroke D
L: Loss Persons injured by fire Ley 2x 107"
Table C.2
thswcal damage due to Le, 2 x 101
ire
Persons injured by failure Lo 102
of internal systems
Risk Ry 1075
Tolerable value
Frequency of damage Fr 1072
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Table F.35 — Hospital: risk for the unprotected structure (values x 10-5)

Symbol z, z, z, z, z,
Ryr 0,036 =0 0,002 0,001 0,002
Rin - 18,357 - . -

Ry - - 3,572 0,484 0,714
Re - - 17,862 63,213 178,619
Ry - - 1,881 0,017 0,047
R, - - =0 =0 =0
R, - - 0,480 0,065 0,096
Ry, - . 1,200 4,247 12,000
Ry - - 11,531 40,807 115,308
R 0,036 18,357 36,528 108,834 306,787
Ry 1

Because in zones Z,, Z3, Z, and Z5_ R is higher than the tolerable value Ry = 1075, lightning
protection for the structure is required to mitigate the risk in such zones.

F.4.6 Frequency of damage assessment

The frequency of damage F can be expressed according to Equation (12). Frequency
components are to be evaluated according to 9.2. Involved components and total frequency
evaluation are given in Table F.36.

Table F.36 - Hospital: frequency of damage for the unprotected structure

Symbol 23 24 25
Fe 0,179 0,179 0,179
Fy 0,019 =0 =0
Fu 0,012 0.012 0.012
F, 0,115 0,115 0,115
F 0,325 0,306 0,306
Fr 0.05 0,01 0,01

NOTE No values are shown for zone Z, as Table F.31 states that there is no equipment in zone Z,.

The following consideration can be made on the basis of Table F.36: because in all zones where
internal systems are installed, F is higher than the tolerable values Fy, surge protection of

equipment in the structure is required to reduce the frequency of damage.

F.4.7 Risk — Selection of protection measures
According to Table F.35, the zones at a higher risk are generally zones:

— Zg (intensive care unit);

— Z, (operating block), because of the high value R~ of failures of internal systems (risk
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High values of risk are also reported in zones:

Z, (room block), because of the high value of attendance of people in the zone (risk
components Rg, Re and Ry),

Z, (roof) because of the high probability of a direct lightning flash to people standing in the
exposed area (risk component Rpp).

These dominant risk components can be reduced by:

a)

b)

providing the building with a warning notice which prohibits maintenance personnel from
going on the roof during thunderstorms, thus reducing the risk component Rpp (Pym, = 0,1

for zone Z,);
providing the whole building (including the exposed areas on the roof) with an LPS class Il
conforming to IEC 62305-3, reducing components Ryp and Rg via probability P pg = 0,05.

For the equipotential bonding, the LPS is equipped with SPDs installed on the power line,
at the entrance of the line in the structure (LPL Il). The mandatory lightning equipotential
bonding reduces also the components R, and Ry, via probability Pgg = 0,02;

providing zones Z5, Z, and Zg with a coordinated SPD system protection conforming to
IEC 62305-4 for the internal power system. This will reduce the components R, Ry, Ry, and
Rz via the probability Pgpp.

e Zone 23: LPL I, PSF’D =0,01;
* Zone Z,: better than LPL |, Pgpp = 0,002;
* Zone Zg: better than LPL |, Pgpp = 0,002.

Using this solution, the risk values from Table F.35 will change to the reduced values reported
in Table F.37.

Table F.37 - Hospital: risk for the protected structure (values x 10~5)

Symbol z, z, z, z, Z,
Ryr 0,002 =0 =0 =0 ~0
Ryup - 0,092 - - -
Rg - - 0,357 0,048 0,071
Re - - 0,179 0,126 0,357
Ry - - 0,019 =0 =
R, - - =0 =0 =
Ry - - 0,010 0,001 0.002
Ry - - 0,012 0,008 0,024
R, - - 0,115 0,082 0,231

R 0,002 0,092 0,692 0,266 0,685

Ry 1
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F.4.8 Frequency of damage - Selection of protection measures

To reduce the frequency of damage F to the required value Fy, a suitable measure is to install
a coordinated SPD system to protect internal systems connected to the power line.

According to Table F.38, the solution to be used to reduce the risk R is also valid to reduce the
frequency of damage. A coordinated SPD system to protect internal systems connected to the
power line is suitable.

Such an SPD system reduces the value of Pgpp in the zone Z, from 1 to 0,01, and in zones Z,
and Z5 from 1 to 0,002. The new values of frequency of damage components are shown in
Table F.38.

Table F.38 — Hospital: frequency of damage for the protected structure

Symbol Z, zZ, Z
Fe 0,001 8 0,000 4 0,000 4
Fy 0,000 2 =0 =0
Fy 0,000 1 =0 =0
Fy 0,001 1 0,000 2 0.000 2
F 0,003 2 0,000 6 0,000 6
Fr 0,05 0,01 0,01

NOTE For this table, 4 digits are used due to very small values.

F.4.9 Conclusions
Both risk R and frequency of damage F can be reduced below the tolerable level by installing:
— a warning notice which prohibits the maintenance personnel from going on the roof during

thunderstorms,

— an LPS class |l for protection of the building and of the exposed areas on the roof, including
equipotential bonding for the incoming power line for LPL II,

— acoordinated SPD system for power systems in all zones.

NOTE As indicated in Clause B.4, the fire alarm has been taken into account in the risk calculation because it was
protected against overvoltages and other damages and firefighters were able to arrive in less than 10 min.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PROTECTION CONTRE LA FOUDRE -
Partie 2: Evaluation des risques

AVANT-PROPQOS

La Commission Electrotechnigue Internationale (IEC) est une organisation mondiale de normalisation composée
de |'ensemble des comités électrotechniques nationaux (Comités nationaux de I''EC). L'IEC a pour objet de
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des Normes internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'EC"). Leur élaboration est confiée a des comités d'études, aux
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également aux
travaux. L'IEC collabore étroitement avec |'Organisation Internationale de MNormalisation (1SO), selon des
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans |la mesure du
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intéressés
sont représentés dans chaque comité d'études.

Les Publications de I'IEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelcongue utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
conformité de I''EC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit étre imputée a I'lEC, & ses administrateurs, employés, auxiliaires ou mandataires,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de guelque
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
découlant de la publication ou de ['utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lEC,
ou au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

L'IEC attire I'attention sur le fait que la mise en application du présent document peut entrainer |'utilisation d'un
ou de plusieurs brevets. L'lEC ne prend pas position quant a la preuve, a la validité et a |'applicabilité de tout
droit de brevet revendiqué a cet égard. A la date de publication du présent document, I''EC n'avait pas regu
notification qu'un ou plusieurs brevets pouvaient étre nécessaires 4 sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible & I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 62305-2 a été établie par le comité d'études 81 de I'lEC: Protection contre la foudre. Il
s'agit d'une Norme internationale.

Cette troisiéme édition annule et remplace la deuxiéme édition parue en 2010. Cette edition
constitue une revision technigue.
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Cette edition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) adoption du concept de risque unique, afin de combiner les pertes de vies humaines et les
pertes dues a un incendie;

b) adoption du concept de fréquence des dommages qui peuvent influencer la disponibilité
des réseaux internes a la structure;

c) adoption de la densité de points d'impact au sol de la foudre Ngg en remplacement de la
densité des coups de foudre Ng dans I'évaluation du nombre moyen annuel d'événements
dangereux prévisibles;

d) la réduction de quelques composantes de risque peut étre obtenue par I'utilisation de
mesures préventives temporaires activees par un systéme d'alerte aux orages (TWS)
conforme a I'lEC 62793. Le risque que des personnes soient directement frappees par la

foudre dans des espaces ouverts a eté décrit, en tenant compte de |la réduction de ce risque
au moyen d'un TWS.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
81/769/FDIS 81/772/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti & son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.
La version frangaise de la norme n'a pas été soumise au vote.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC sont decrits plus en détail sous www.iec.ch/publications.

Une liste de toutes les parties de la serie IEC 62305, publiees sous le titre géneral Protection
contre la foudre, se trouve sur le site web de I'lEC.

Les différentes pratiques suivantes, a caractére moins permanent, existent dans les pays
indiques ci-apreés.

En Allemagne, la valeur de rp = 1 s'applique dans tous les cas. Pour les composantes de risque
Ry, Rp, Ry, Ry, Ry, €1 R, il est admis par hypothése que Pyyg = 1. Pour LF1 et LF2, il convient
d'utiliser les valeurs les plus élevées indiquées dans le Tableau C.2.

En Gréce, la valeur de Pryg = 1 est admise par hypothése pour tous les cas.

En ltalie, il est exigé de calculer le risque de perte de vies humaines, RL1 dans I'Equation (7),
etle risque de perte due a des dommages physiques, RL2 dans I'Equation (8), puis de comparer
chaque risque au risque tolérable. La protection est assurée lorsque les deux risques, RL1 et
RL2, sont inférieurs a la valeur tolérable.

Aux Pays-Bas et en Afrique du Sud, il convient de ne pas appliquer I'Annexe D et I'Annexe E
pour les études courantes.
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Le comite a decidé que le contenu de ce document ne sera pas modifié avant la date de stabilite
indiquee sur le site web de I'IEC sous webstore.iec.ch dans |les données relatives au document
recherché. A cette date, le document sera

e reconduit,

S12298Text Modification

s supprime, ou
s  revise.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de ce
document indique qu'il contient des couleurs qui sont considérées comme utiles a une
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer ce document en utilisant une imprimante couleur.
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INTRODUCTION

Les coups de foudre a la terre peuvent étre dangereux pour les structures et les lignes qui
alimentent la structure.

Ces dangers peuvent donner lieu:

— ades dommages qui altérent la structure et son contenu;
— a des defaillances des réseaux de puissance et de communication associés;
— ades blessures sur des étres vivants dans la structure ou a proximité de celle-ci.

Les effets consécutifs & des dommages et a des défaillances peuvent s'étendre a la proximite
immédiate de la structure ou peuvent impliguer son environnement. De plus, indépendamment
de I'étendue des pertes, la disponibiliteé de la structure et de ses réseaux internes peut étre
altéree de maniére inacceptable si la frequence des dommages est élevee.

Des mesures de protection peuvent étre exigées pour réduire la fréquence des dommages et
les pertes dues a la foudre. Il convient de déterminer la nécessité d'une telle protection et dans
quelle mesure, selon la fréquence des dommages et I'appréciation du risque.

NOTE 1 La décision de mise en ceuvre d'une protection contre la foudre peut étre prise sans tenir compte du
résultat de I'appréciation du risque ou de la fréquence des dommages lorsque le risque zéro est recherché

NOTE 2 L'IEC 60364-4-44 [1]1 exige systématiquement l'installation d'un dispositif de protection contre les
surtensions (SPD, Surge Protective Device) au point d'entrée de |'alimentation électrique de la structure si les
conséquences de surtensions ont une incidence sur:

— la préservation des vies humaines, par exemple services de sécurité, installations de soins médicaux;

— les services publics et le patrimoine culturel, par exemple la perte de services publics, de centres informatigues,
de musées;

— les activités commerciales ou industrielles, par exemple hétels, banques, industries, centres commerciaux,
fermes.

La frequence des dommages, définie dans le présent document comme le nombre annuel de
dommages dans une structure dus aux impacts de foudre, dépend:

— du nombre annuel d'impacts de foudre qui impliquent la structure;

— de la probabilité d'événements dommageables dus a I'un de ces impacts de foudre.

Le risque, défini dans le présent document comme les pertes annuelles moyennes probables
dans une structure dues aux impacts de foudre, dépend:

— de la fréguence des dommages;

— de I'étendue moyenne des pertes consécutives.

Les impacts de foudre qui impliquent une structure peuvent étre divisés en:

— impacts directs sur la structure;

— Iimpacts a proximité de la structure, directement sur les lignes connectées (lignes de
puissance, de communication) ou a proximité de celles-ci.

Les impacts directs sur la structure ou une ligne connectée peuvent entrainer des dommages
physiques et mettre en danger la vie des personnes. Les impacts a proximité de la structure ou
d'une ligne, comme les impacts directs sur la structure ou une ligne, peuvent entrainer des
défaillances des réseaux de puissance et de communication en raison des surtensions dues a
un couplage resistif ou inductif entre ces réseaux et le courant de foudre.
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En outre, les défaillances dues aux surtensions de foudre dans les installations des utilisateurs
et dans les lignes d'alimentation peuvent également générer des surtensions de manceuvre
dans les installations.

NOTE 3 Le dysfonctionnement des réseaux de puissance et de communication n'est pas couvert par la série
IEC 62305. Il est fait référence & I''EC 61000-4-5 [2].

Le nombre d'impacts de foudre qui impliquent la structure dépend des dimensions, des
caractéristiques de la structure et des lignes connectées, des caractéristiques de
I'environnement de la structure et des lignes, ainsi que de la densité des points d'impact au sol
de la foudre & l'emplacement de la structure et des lignes. Des recommandations sur
I'évaluation du nombre d'impacts de foudre qui impliquent la structure sont donneées a
I'Annexe A.

La probabilité de dommages dépend de la structure, de la résistivité du matériel situé sur la
structure, des lignes connectées et des caractéristiques du courant de foudre, ainsi que du type
et de l'efficacité des mesures de protection appliquées. Des recommandations sur I'évaluation
de la probabilité de dommages dus a la foudre sont données a I'’Annexe B.

L'etendue moyenne annuelle des pertes consecutives déepend de I'étendue des dommages et
des effets consécutifs qui peuvent étre dus a un impact de foudre. Des recommandations sur
I'évaluation des pertes consécutives sont données a I'Annexe C.

L'effet des mesures de protection résulte des caractéristiques de chacune d'elles et peut réduire
les probabilités de dommages.

NOTE 4 |l est admis par hypothése que les dispositifs de protection sont mis en ceuvre selon la qualité nécessaire.

Les mesures de protection sont destinees a étre conformes a la serie IEC 62305, a la séerie
IEC 61643 et 4 I'lEC 62793, selon le cas.

NOTE 5 Pour les structures complexes (telles que les usines pétrochimiques, les grandes installations
industrielles), les facteurs mentionnés dans les annexes du présent document peuvent exiger une évaluation plus
approfondie des caractéristiques de la structure.

Les réglementations nationales ou locales peuvent fournir des recommandations ou des
exigences minimales pour I'application du présent document. Il s'agit notamment de fixer les
valeurs de risque tolérable Rt et de la fréquence tolérable des dommages Fy, ainsi que les
régles de calcul et les valeurs des parameétres indiquées a I'Annexe A, I'Annexe B, I'Annexe C
et 'Annexe E.
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Partie 2: Evaluation des risques

S12298Text Modification

1 Domaine d'application

La preésente partie de I'|EC 62305 s'applique a I'évaluation des risques auxquels une structure
est exposée en raison des coups de foudre a la terre.

Elle est destinée a proposer une procédure d'évaluation d'un tel risque. Lorsque la limite
supérieure du risque tolérable est fixée, la procédure permet de choisir les mesures de
protection appropriées pour réduire le risque a une valeur inférieure ou égale a la valeur limite
tolérable.

L'évaluation des risques comprend également I'évaluation de la fréquence des dommages
causeés aux reseaux internes par les chocs dus aux coups de foudre a la terre. Lorsque la limite
supérieure tolérable de la frequence des dommages est fixée, la procedure permet de choisir
les mesures de protection appropriees pour réduire la fréquence des dommages a une valeur
inférieure ou égale a la valeur limite tolérable.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les reférences non datees, la derniere edition du document de
reference s'applique (y compris les éventuels amendements).

IEC 61643 (toutes les parties), Parafoudres basse tension
IEC 62305-1:2024, Protection contre la foudre — Partie 1: Principes généraux

IEC 62305-3:2024, Protection contre la foudre — Partie 3: Dommages physiques sur les
structures et risques humains

IEC 62305-4:2024, Protection contre la foudre — Partie 4: Réseaux de puissance et de
communication dans les structures

IEC 62793, Systémes d'alerte aux orages — Protection contre la foudre

IEC 62858, Densité de foudroiement basée sur des systémes de localisation de la foudre —
Principes généraux

3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'EC tiennent a jour des bases de donnees terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

s |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
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31

structure a protéger

tout endroit, installation ou batiment susceptible de contenir des personnes, des animaux, des
matériaux ou des systémes

Mote 1 & l'article: Une structure & protéger peut faire partie d'une structure de plus grandes dimensions.

3.2

structure qui présente un risque d'explosion

structures associées qui comportent des zones dangereuses comme cela est détermine
conformément a I''EC 60079-10-1 [3] et a I'lEC 60079-10-2 [4] ou des matériaux explosifs
solides

Note 1 a l'article: L'IEC 60079-10-1 et I''EC 60079-10-2 ne traitent pas des dangers liés aux explosifs solides.

3.3

structure dangereuse pour I'environnement

structure qui peut étre a l'origine d'emissions biologiques, chimiques et radioactives a la suite
d'un foudroiement

EXEMPLE Usines chimiques, pétrochimigues.

3.4

environnement urbain

zone qui présente une forte densité de batiments ou une population importante et des batiments
élevés

EXEMPLE Centre-ville.

3.5
environnement suburbain
Zone qui présente une densité moyenne de batiments

EXEMPLE Zones a la périphérie immédiate des villes, communautés résidentielles.

3.6
environnement rural
zone qui présente une faible densité de batiments

EXEMPLE Campagne.

3.7

tension assignée de tenue aux chocs

Uy

valeur de tension assignée de tenue aux chocs fixée par le fabricant aux matériels ou a une
partie d'entre eux, caractérisant la capacité de tenue spécifiée de son isolation contre des
surtensions

Note 1 & l'article: Pour les bescins du présent document, seule |a tension de tenue entre les conducteurs actifs et
la terre est prise en compte.

[SOURCE: IEC 60664-1:2020, 3.1.18 [5], modifié — Le symbole Uy, a été remplacé par U,

dans la définition "surtensions transitoires” a été remplacé par "tensions" et la Note a I'article
a eté ajoutee.]

3.8
réseau de puissance
reseau qui comprend des composants de I'alimentation basse tension
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3.9

réseau de communication

reseau qui comprend des composants électroniques sensibles tels que le matériel de
communication, les systémes informatiques, de commande et d'instrumentation, les systémes
radioélectriques et les installations électroniques de puissance

3.10
réseaux internes
reseaux de puissance et de communication d'une structure

3.1
ligne
ligne de puissance ou de communication connectée a la structure a protéger

3.12

ligne de communication

ligne prévue pour la communication entre des matériels qui peuvent étre situés dans des
structures distinctes

EXEMPLE Lignes téléphoniques, lignes de données.

3.13

ligne de puissance

ligne de distribution alimentant en énergie électrique les équipements é&lectriques et
electroniques d'une structure

EXEMPLE Réseaux électriques basse tension (BT) ou haute tension (HT).

3.14

événement dangereux

impact de foudre direct ou a proximité de la structure a protéger, ou direct ou & proximité d'une
ligne connectée a la structure a protéger, susceptible de provoquer des dommages

3.15
impact de foudre sur une structure
coup de foudre qui frappe une structure a protéeger

3.16

impact de foudre a proximité d'une structure

coup de foudre qui frappe suffisamment prés d'une structure a protéger pour pouvoir causer
des surtensions dangereuses

3.17
impact de foudre sur une ligne
coup de foudre qui frappe une ligne connectée a la structure a protéger

3.18

impact de foudre a proximité d'une ligne

coup de foudre qui frappe suffisamment prés d'une ligne connectée a la structure a protéger
pour pouvoir causer des surtensions dangereuses

3.19

densité de foudroiement au sol

Ng

nombre moyen d'éclairs nuage-sol par unité de surface et par unité de temps
(éclairs x km2 x an-1)

Klmbn 4 A Wacbinlas | am cmvien A fmiiden mie mal miinemind mvsmie mdbiimine s mabodn Allcacand aee ~m 1
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3.20
densité de points d'impact au sol de la foudre
Nsg

nombre moyen de points d'impact au sol ou sur des objets situés au sol, par unité de surface
et par unité de temps (points d'impact x km-2 x an-1)

3.21

fréquence des événements dangereux dus aux impacts sur une structure

Np

nombre annuel moyen prévisible des evénements dangereux dus aux impacts de foudre sur
une structure

3.22

fréquence des événements dangereux dus aux impacts sur une ligne

N

nombre annuel moyen prévisible des eévénements dangereux dus aux impacts de foudre sur
une ligne

3.23

fréquence des événements dangereux dus aux impacts a proximité d'une structure

Nm

nombre annuel moyen prévisible des evénements dangereux dus aux impacts de foudre a
proximité d'une structure

3.24

fréquence des événements dangereux dus aux impacts a proximité d'une ligne

N,

nombre annuel moyen prévisible des evénements dangereux dus aux impacts de foudre a
proximité d'une ligne

3.25

impulsion électromagnétique de foudre

IEMF

champ électromagnetique qui varie rapidement dans le temps, qui est émis par la foudre et qui
cree des chocs par couplage résistif, inductif, capacitif et électromagnétique aux circuits

3.26

choc

onde transitoire qui crée une surtension ou une surintensité, due aux impulsions
electromagnétiques de foudre (IEMF) couplées aux lignes et aux materiels

3.27
nceud
point d'une ligne ol la propagation d'un choc peut étre négligée

EXEMPLE Une sous-station HT pour une ligne de puissance, ou un central de communications pour une ligne de
communication.

3.28

dommages physiques

dommage subi par une structure (ou son contenu) en raison des effets mécaniques, thermiques,
chimiques et explosifs de la foudre

3.29
blessures sur des étres humains
blessures, y compris la mort, de personnes causées par la foudre
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3.30

défaillance des réseaux internes

dommage des reseaux de puissance et de communication dO aux impulsions
electromagnétiques de foudre (IEMF)

3.31

probabilité de dommages

P

probabilité qu'un événement dangereux entraine des dommages dans la zone concernée ou au
systéme interne de la structure a protéger

3.32

fréquence des dommages

F

valeur du nombre annuel d'événements qui provoquent des dommages et qui sont susceptibles
de se produire sur les réseaux internes a la structure a protéger

3.33

composante de fréquence des dommages

Fy

fréequence partielle des dommages, qui depend de la source des dommages

3.34

fréquence tolérable des dommages

Fr

valeur maximale de la fréquence des dommages qui peut étre tolérée par les matériels dans la
structure ou dans une zone a protéger

3.35

pertes

Ly

etendue moyenne d'un type spécifie de dommage conseécutif 4 un événement dangereux, dans
la zone concernée d'une structure

3.36
service
fonction réalisée par les réseaux internes a la structure afin de répondre & un besoin specifique

3.37

risque

R

perte moyenne annuelle probable due a la foudre, subie par une structure ou une zone
spécifique de la structure

3.38

composante de risque

Ry

risque partiel qui dépend de la source et du type de dommage

3.39

risque tolérable

Ry

valeur maximale du risque qui peut étre tolérée pour la structure a protéger
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3.40

zone a risque

Zy

<d'une structure> partie d'une structure dont les caractéristigues sont homogeénes et dans
laquelle un seul jeu de parametres est applicable a I'appreciation du risque

Note 1 a l'article: Une structure peut contenir une ou plusieurs zones.

3.41

section d'une ligne

SL

partie d'une ligne dont les caractéristiques sont homogénes et pour laquelle un seul jeu de
parametres est utilisé dans I'évaluation d'une composante du risque ou de la fréquence des
dommages

3.42

zone de protection contre la foudre

ZPF

zone dont I'environnement électromagnétique est défini

Mote 1 & l'article: Les frontiéres d'une ZPF ne sont pas nécessairement physigues.

3.43

niveau de protection contre la foudre

NPF

chiffre lié a un ensemble de paramétres du courant de foudre et relatif a la probabilité que les
valeurs de conception associées maximales et minimales ne soient pas dépassées lorsque la
foudre apparait de maniére naturelle

MNote 1 a l'article: Un niveau de protection contre la foudre est utilisé pour prévoir des mesures de protection
conformément a 'ensemble approprié de paramétres du courant de foudre.

3.44

mesures de protection

mesures adoptées dans la structure a protéger pour reduire le risque ou la fréquence des
dommages

3.45

protection contre la foudre

PCLF

mesures prises pour protéger des structures contre les effets de la foudre, y compris leurs
réseaux internes, leur contenu et les personnes qui s'y trouvent, qui comprennent généralement
un SPF et une MPF

Note 1 & I'article: |l est également admis de faire appel a des mesures de protection auxiliaires telles qu'un systéme
d'alerte aux orages (TWS).

3.46

systéme de protection contre la foudre

SPF

systéme complet utilisé pour réduire les dangers de blessures sur des étres vivants et de
dommages physiques dus aux coups de foudre sur une structure

MNote 1 & l'article: Un systéme de protection contre la foudre comprend a la fois un systéme de protection contre la
foudre d'extérieur et un systéme de protection contre la foudre d'intérieur.
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3.47

mesures de protection contre la foudre

MPF

mesures prises pour protéger les réseaux internes contre les effets de I'lEMF

Mote 1 & l'article: Les mesures de protection contre les chocs font partie d'une protection globale contre la foudre.

3.48

blindage électromagnétique

eécran en matériau conducteur destiné a réduire la pénétration d'un champ électromagnétique
qui varie dans le temps dans la structure a protéger, ou une partie de celle-ci, afin de réduire
les défaillances des réseaux internes

3.49

cédble de protection contre la foudre

céble spécial avec une tension assignée de tenue aux chocs U, supérieure a U,, du matériel
connecté et qui dispose d'une gaine metalligue en contact permanent avec le sol, que ce soit
de maniére directe ou par l'intermeédiaire d'un revétement plastique conducteur

3.50
conduit de protection contre la foudre
conduit de faible résistivité en contact avec le sol

EXEMPLE Conduits en béton armé avec connexion aux structures métalliques internes, conduits métalliques.

3.51

dispositif de protection contre les surtensions

parafoudre

SPD

dispositif incluant au moins un composant non linéaire destiné a limiter les surtensions
transitoires et a écouler les courants de foudre

Note 1 & l'article: L'abréviation "SPD" est dérivée du terme anglais développé correspondant "surge protective
device"

[SOURCE: IEC 61643-11:2011, 3.1.1 [6], modifié — Le terme "surtensions" a été remplace par
"surtensions transitoires" et la Note a été supprimée.]

3.52

systéme de protection par parafoudres coordonnés

systéme composé de parafoudres choisis, coordonnés et mis en ceuvre de maniére appropriée
afin de constituer un réseau destiné a reduire les défaillances des réseaux de puissance et de
communication

3.53

interface d'isolement

dispositif capable de reduire les chocs conduits sur une ligne qui pénétre dans la zone de
protection contre la foudre (ZPF)

Note 1 a l'article: L'interface d'isolement comprend des transformateurs d'isolement & écran mis a la terre entre les
enroulements, les cables fibroniques non métalliques et les optoisolateurs.

Note 2 a l'article: Les caractéristiques de tenue d'isolement de ce dispositif adaptées a cette application sont
fournies de maniére intrinséque ou par l'intermédiaire d'un parafoudre

https://floridabuilding.org/c/c_report_viewer html.aspx

-2{ed3.0}b.pdf Page: 143

Mod_12298 Text_iec62305

192/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 142 - IEC 62305-2:2024 © IEC 2024

3.54

liaison équipotentielle de foudre

EB

interconnexion des parties métalliques d'un SPF, par des connexions directes ou par des
parafoudres réduisant les différences de potentiel engendrées par le courant de foudre

Note 1 & I'article: L'abréviation "EB" est dérivée du terme anglais développé correspondant “"equipotential bonding”.

3.55

systéme d'alerte aux orages

TWS

systéme composé d'un ou de plusieurs détecteurs d'orage capables de surveiller l'activite
orageuse ou l'activité orageuse a venir dans la zone de surveillance (MA) et d'outils qui
permettent de traiter les données acquises pour déclencher une alarme (alerte) valide en cas
de phénoméne de foudre (LRE) ou de conditions de foudre (LRC) pour une zone environnante
(SA) définie

Mote 1 & I'article: Dans certains pays, les TWS sont appelés "systémes d'alerte & la foudre”.

Note 2 & l'article: L'abréviation "TWS" est dérivée du terme anglais développé correspondant "thunderstorm warning
system".

[SOURCE: IEC 62793:2020, 3.1.23]

3.56

phénoméne de foudre

LRE

phénoméne ol un ou plusieurs éclairs nuage-sol (CG) surviennent a l'intérieur de la zone
environnante (SA)

MNote 1 a l'article: L'abréviation "LRE" est dérivée du terme anglais développé correspondant “lightning-related
event".

[SOURCE: IEC 62793:2020, 3.1.15]

3.57

conditions de foudre

LRC

champ é€lectrique statique qui a atteint un niveau suffisamment éleve pour s'attendre a la
survenue d'un éclair a tout moment dans la zone environnante (SA)

MNote 1 a l'article: L'abréviation "LRC" est dérivée du terme anglais développé correspondant “lightning-related
conditions”.

[SOURCE: IEC 62793:2020, 3.1.16]

3.58

zone de surveillance

MA

zone geographique dans laquelle I'activité orageuse ou l'activité orageuse a venir (la survenue
d'un éclair est attendue a tout moment) est surveillée afin de produire des alertes valides pour
la zone environnante (SA)

Note 1 a l'article: La zone de surveillance est de taille inférieure ou égale & la zone de couverture

Note 2 a l'article: L'abréviation "MA" est dérivée du terme anglais développé correspondant "monitoring area”

[SOURCE: IEC 62793:2020, 3.1.18]
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3.59

zone environnante

SA

zZone geographique dans laquelle un phénoméne de foudre (LRE) occasionne un danger
potentiel et qui entoure et inclut la cible (TA) a protéger

Note 1 & l'article: Tout phénoméne de foudre (LRE) qui survient dans |la zone environnante (SA) est potentiellement
dangereux pour |la cible. Cette zone est utilisée lors de |'évaluation d'un systéme d'alerte aux orages (TWS) afin
d'établir les parameétres de performance tels que le taux de défaillance d'alerte (FTWR).

Note 2 a I'article: L'abréviation "SA" est dérivée du terme anglais développé correspondant “surrounding area”.

[SOURCE: IEC 62793:2020, 3.1.20]

3.60

zone 0

emplacement dans lequel une atmosphére explosive gazeuse est presente en permanence, ou
pour de longues périodes ou frequemment

MNote 1 a l'article: Les termes "longues” et “fréquemment” sont destinés & décrire une trés forte probabilité de
présence d'une atmosphére potentiellement explosive dans 'emplacement. A cet égard, il n'est pas nécessaire de
quantifier ces termes.

[SOURCE: IEC 60079-10-1:2020, 3.3.4 [3]]

3.61

zone 1

emplacement dans lequel une atmosphére explosive gazeuse est susceptible de se présenter
occasionnellement en fonctionnement normal

[SOURCE: IEC 60079-10-1:2020, 3.3.5 [3]]

3.62

zone 2

emplacement dans lequel une atmosphére explosive gazeuse n'est pas susceptible de se
présenter en fonctionnement normal, mais qui si c'est le cas, peut persister uniguement sur une
durée courte

[SOURCE: IEC 60079-10-1:2020, 3.3.6 [3]]

3.63

zone 20

emplacement dans lequel une atmosphére explosive poussiereuse, sous la forme de nuage de
poussiere dans l'air, est présente en permanence, ou pendant de longues périodes ou
fréquemment

[SOURCE: IEC 60079-10-2:2015, 3.25.1 [4]]

3.64

zone 21

emplacement dans lequel une atmosphére explosive poussiéreuse, sous la forme de nuage de
poussiere dans l'air, est susceptible de se présenter occasionnellement, en fonctionnement
normal

[SOURCE: IEC 60079-10-2:2015, 3.25.2 [4]]
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3.65

zone 22

emplacement dans lequel une atmosphére explosive poussiéreuse, sous la forme de nuage de
poussiéres combustibles dans I'air, n'est pas susceptible de se présenter en fonctionnement
normal, mais peut persister uniquement pendant une courte durée

Note 1 a l'article: La possibilité de créer un nuage de poussiére explosif & partir d'une couche de poussiére
nécessite aussi d'étre prise en compte.

[SOURCE: IEC 60079-10-2:2015, 3.25.3 [4]]

3.66
structure adjacente
structure reliée a la structure soumise a I'étude par au moins une ligne

4 Symboles et abréviations

Ap  Surface équivalente d'exposition pour les impacts sur une structure isolée...........A.2.1.2
Ap  Surface d'exposition pour les toitures élevées saillantes .............................. . A213
Ap, Surface équivalente d'exposition pour les impacts sur une structure adjacente....... A.2.5
A Surface équivalente d'exposition pour les impacts a proximité d'une ligne .......Article A.5
A Surface equivalente d'exposition pour les impacts sur une ligne.......................Article A.4

Ay Surface équivalente d'exposition pour les impacts a proximité de la structure..Article A.3

B BatIMeENt e e PL2L2
Cp Facteur d'emplacement. ... ... 1ableau A
(Cpy Facteur d'emplacement d'une structure adjacente..............................A.2.5, Tableau A.1
Cg  Facteur d'environnement ... ... TaDleAU A4
C Facteur d'installation de la ligne..........ccccooiiiiiiiiiiiiiiiieeiieeeeeeeeeenee... Tableau A2
C p Facteur qui dépend des conditions de blindage, de mise a la terre

et d'isolement de la ligne pour les impacts surune ligne...............................Tableau B.9
C,, Facteur qui dépend des conditions de blindage, de mise a la terre

et d'isolement de la ligne pour les impacts a proximite d'une ligne................Tableau B.9
Ct  Facteur de type de ligne di a la présence d'un transformateur HT/BT

SUM 1@ IgN@ ..ottt eet e e e esa e aee e e eeeeen .. 1 @DIEAU AL
Din Choc électrique qui résulte d'impacts qui frappent directement des étres

NUMEINS < e et e e e s an e e e renie e e eeeaeas DL
D47 Choc électrique qui frappe des étres humains a la suite d'un couplage

résistif et inductif ... D2
D, Etincelage dangereux qui entraine un incendie ou une explosion..............ccccccceeeeeee . 5.2
D; Chocs dus a toutes les sources de dOMMAgeS.......c..ceeiiiiiiiiiiiieecciiiee e 9.2
F Fréquence des domMmMages .. ..o et e e e et e e e e e e 9.1
Fe  Fréquence des dommages dus a des impacts sur la structure

570 o - B

Fyy  Frequence des dommages dus a des impacts & proximité de la structure
(SOUICE Sp).oni i e e e e e e e e e e e e e e e e een e e DT
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Ft  Frequence tolérable des dommages ..., 903
F\y Fréquence des dommages dus a des impacts sur la ligne (source Sj) ........................ 9.1
F;  Frequence des dommages dus a des impacts a proximité de la ligne (source Sy)....... 9.1
H Hauteur de la structure ... ... A21.2
k Facteur qui lie Ng @ Ngg evvveremmmmmmmiiiin e s eeen G At ALY
Kg4 Facteur associe a I'efficacité de blindage de la structure ..............................._.Article B.6
Kg> Facteur associé a I'efficacité de blindage des écrans internes a la structure ....Article B.6
Kgy Facteur associe aux caractéristiques du cablage interne ..............................._.Article B.6
L Longueur de StruGtUIe ... ... e e ee e ee e eee e eeee . AV2L T2
L4 Pertes dues a des blessures sur des étres humains.................................................53
Lo Pertes dues a des dommages physiques causés a la structure et & son contenu........5.3
Ly  Pertes dues a une defaillance des réseaux de puissance et de communication ..........5.3
Lap Pertes liées a des blessures sur des étres humains par choc électrique

qui résulte de coups de foudre frappant directement ces étres humains

(impacts sur une structure) ... eeeeeneee... Tableau 3, Article C.2
Lat Pertes liées a des blessures sur des étres humains par choc électrique

résultant d'un couplage résistif et inductif

(impacts sur une structure) ._................................................. Tableau 3, Article C.2
Ly, Pertes liées a des blessures sur des étres humains, causées par

des dommages physiques sur une structure

(impacts sur une structure) ..............occooiiiiiiiiiiiieiieeeeeeneneo.. Tableau 3, Article C.2
Lgo Pertes lices a des dommages physiques sur une structure

(impacts sur une structure) ... eeeieneeeo.. Tableau 3, Article C.2
Lgt Pertes totales liees a des dommages physiques sur une structure, y compris

des dommages d'environnement (impacts sur une structure) .......................... Article C.2
Loy Pertes liées a des blessures sur des étres humains, causees par

des defaillances des réseaux internes (impacts sur une structure). Tableau 3, Article C.2
Leco Pertes associées a des défaillances des réseaux internes

(impacts sur une structure) ............ccoooiiiiiiiiiiiiciiiiiiiie i ceeeeeneoeo.. Tableau 3, Article C.2
Ly  Rapport type moyen du nombre de personnes blessées par coup

de foudre direct du fait d'un événement dangereux sur le nombre total

de personnes exposees dans lazone ... Article C.2
Lg  Rapport type moyen des pertes a I'extérieur de la structure du fait d'un

evénement dangereux sur le montant maximal des pertes dans la zone _........ Article C.2
Lgy Rapport type moyen du nombre de personnes blessées par un incendie

ou une explosion du fait d'un événement dangereux sur le nombre total

de personnes dans la zone. ettt eeeeaeetaeeanaeeeansenanaaeennaanennaaennnaaeennnnnannn.. ATtICIE C.2
Lgo  Rapport type moyen des dommages physiques causes par un incendie

ou une explosion du fait d'un événement dangereux sur le montant maximal

des dommages dans la zone........... .. Article C.2
L, Longueur de la section de la ligne .. ...Article A.4
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Pertes liees a des blessures sur des étres humains, causees par

des défaillances des réseaux internes

(impacts a proximite d'une structure) ......................c..ccccceeeeeeee..... Tableau 3, Article C.2
Pertes associées a des défaillances des réseaux internes

(impacts a proximite d'une structure) ......................c...cccceeveeeee..... Tableau 3, Article C.2
Rapport type moyen du nombre de personnes blessées par des défaillances

des réseaux internes du fait d'un événement dangereux sur le nombre total

de personnes dans lazone............................... Article C.2
Rapport type moyen des dommages physiques causés par des défaillances

des réseaux internes du fait d'un évenement dangereux sur le montant

maximal des dommages dans la zone.. eeteeenneeenaaaannaeeanaeeanneenannaeennnnnen. ATtiCIE C.2
Rapport type moyen du nombre de personnes blessées par des tensions

de contact et de pas du fait d'un événement dangereux sur le nombre

total de personnes dans lazone ......................................ArticleC.2
Pertes liées a des blessures sur des étres humains par choc électrique

qui résulte d'un couplage résistif et inductif (impacts sur une ligne)........ ....... Article C.2
Pertes liées a des blessures sur des étres humains, causees par

des dommages physiques sur une structure (impacts sur une ligne)............... Article C.2
Pertes occasionnées a une structure, liées a des dommages physiques

(impacts sur une ligne) ...t ee e eeeane e ATtiCle €2
Pertes totales occasionnees a une structure, liées & des dommages physiques,

y compris des dommages d'environnement (impacts sur une ligne) ................ Article C.2
Pertes liées a des blessures sur des étres humains, causees par

des defaillances des réseaux internes (impacts sur une ligne)........................ Article C.2
Pertes associées a des défaillances des réseaux internes

(impacts sur une ligNe) ...t eee e ee e ee e eeenen e en.. ATTIGIE G2
Pertes consécutives a des dommages ... 81

Pertes liées a des blessures sur des étres humains, causées par des

défaillances des réseaux internes (impacts a proximite d'une ligne)................ Article C.2
Pertes associées a des défaillances des reseaux internes (impacts a

proximité d'une ligne)..... ... ee e eeeaee e Aticle €2
Nombre de conducteurs dans un cable ...................ccociiiiiieee. Tableau B.7
Nombre total de conducteurs de cables et de chemins conducteurs

EXEEINES Lottt e s e s san e eeeeeeee 1 ADIEAU BUT
Nombre annuel d'événements dangereux dus a des impacts sur une structure...... A.2.4

Nombre d'événements dangereux dus a des impacts sur une structure adjacente .. A.2.5
Densité annuelle de foudroiement au sol ...............oe.  Article A
Nombre d'événements dangereux dus aux impacts a proximité d'une ligne......Article A.5
Nombre d'événements dangereux dus aux impacts sur une ligne.....................Article A.4

Nombre d'événements dangereux dus aux impacts a proximité

d'une structure . ... i Article A3
Densité annuelle de points d'impact au sol de la foudre ... Article A.1
Nombre annuel d'événements dangereux .............ccooiiiiiiiiiiiiciiniciieeeeeeeeeeeeeene. 821, 922

Probabilité qu'un impact sur une structure provoque un choc sur
UNE DErSONNE. ... Article B3
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% P, Probabilité qu'un impact sur une structure provoque des blessures sur
é des étres humains dues & des tensions de contact etde pas...........................Article B.2
g Pat Probabilité qu'un impact sur une structure provoque des tensions
ﬁ dangereuses de contact et de Pas ..........cccioiiiiiiiiiiiiiiiiiiiceeeeee e ATiCTE B2
c‘/_) Pg  Probabilité de dommages physiques sur une structure (impacts sur une structure)..Article B.4
P  Probabilité de défaillances des réseaux internes (impacts sur une structure) ... Article B.5
Pe  Probabilité qu'un materiel soit exposé a un événement dommageable ........... Article B.12
Peg Probabilité qu'une étincelle apparaisse entre des sections conductrices
electriguement isolées, malgré une protection par liaison
équipotentielle de foudre (EB) ........c.ccooeiiiiiiiiiiiiiiiiiiciieeeee.. Article B.7, Tableau B.13
P p Probabilité de réduction de Py, Py et Py en fonction des caractéristiques
de la ligne et de |la tension de tenue du matériel
(impacts sur la ligne connectée) .. J USSP UUUORPURSRRTRRRRIY o ( [+ [ = I 4
P ps Probabilité qui depend du NPF du systéme de protection contre
la foudre (SPF) ... ceo..........Article B.3
Py, Probabilité de défaillances des réseaux internes
(impacts & proximite d'une structure) ..o eeeeeeenn . Article BL6
Pys Probabilité de réduction de Py en fonction du blindage, du cablage et
de la tension de tenue du matériel ... Article BB
Po  Facteur de probabilite en fonction de la position d'une personne
dans 1a Zone EXPOSEE ......iiiiiiiiiiiii et ean e eea e e e ee e e eeen G ATTICTE B3
Pp Probabilité qu'une personne se trouve a un emplacement dangereux ............Article B.11
Pq Probabilité que la valeur de la charge associée au courant qui traverse
le parafoudre dépasse la valeur tolérée par le parafoudre................................ Annexe D
Ps  Probabilité qu'un impact sur une structure provoque un étincelage dangereux.Article B.4
Pgpp Probabilité qu'un appareil soit endommage malgré sa protection
par un systéme de protection par parafoudres
coordonnes.. e e .. Tableau B.8, Tableau B.9
Prws Probabilité qu'un systéme d'alerte aux orages (TWS) ne détecte pas
un phénomeéne de foudre dans la zonecible ... Article BT
Py Probabilité de blessures sur des étres humains par choc électrique
(impacts sur une ligne connectée) ............coooiiiiiiiiiiiiieee e Article BUT
Pyp Probabilité que la valeur de tension résiduelle sur un SPD dépasse le niveau
de protection exigé Uy, pertinent pour le courant qui traverse le SPD......... ... Annexe D
P\,  Probabilite de dommages physiques sur une structure (impacts sur une ligne
CONNECIEE). .. ... i Article BL8
Py, Probabilité de défaillances des réseaux internes
(impacts sur une ligne connectee) ........oooviiiiiiiiiiiiiiiiiiiceeieeee e eee e ATtiCIE B9
Py Probabilité de dommages ................................81,92
Pz  Probabilité de défaillances des réseaux internes
(impacts a proximite d'une ligne connectée)...............cccooiiiiiiiiiiiiiciieeeeen...o L Article BL10
e Facteur de réduction de pertes associées au risque d'incendie......................._Article B.4
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Distance conventionnelle .............ccccooiiiiiiiiiiiiiciieeeeee e JATticle AL, Article ALS

Facteur de réduction de pertes dues aux dispositions contre I'incendie............Article B.4
Facteur de reduction associé au type de surface .............ccccccieiiiieeieeecee. L Article B.2
RiSQUE ... .. 6.1, 6.3.1, 6.3.2

Composante de risque (blessures causées par un éclair qui frappe

des étres humains exposés sur une structure —

impacts sur une structure)......... .....iiiiiiiiiiieeeen..... 6.2.1, Tableau 2, Tableau 3
Composante de risque (blessures sur des étres humains causées

par un choc electrique en raison de tensions de contact et

de pas — impacts sur une structure)...............ccceeeevieeenenne.... 6.2.1, Tableau 2, Tableau 3
Composante de risque (dommages physiques sur

une structure — impacts sur une structure) ............................6.2.1, Tableau 2, Tableau 3

Composante de risque (défaillances des réseaux
internes — impacts sur une structure) ................c...cceeeeeeee.... 6.2.1, Tableau 2, Tableau 3

Composante de risque (défaillances des réseaux

internes — impacts a proximité d'une
structure) ... ... 6.2.2, Tableau 2, Tableau 3

Résistance de blindage par unité de longueur d'un cable..... Tableau B.12, Tableau B.13

Risque tolerable.... ... e et ee e 123
Composante de risque (blessures sur des étres

humains — impacts sur une ligne connectée).........................6.2.3, Tableau 2, Tableau 3
Composante de risque (dommages physiques sur

une structure — impacts sur une ligne connectée) .................6.2.3, Tableau 2, Tableau 3
Composante de risque (défaillances des réseaux

internes — impacts sur une ligne connectée) .........................6.2.3, Tableau 2, Tableau 3
Composante de risque pour une structure...............................e..81

Composante de risque (défaillances des réseaux

internes — impacts a proximité d'une ligne) ...........................6.2.4, Tableau 2, Tableau 3
Structure. . ...

Source de dommages — impacts sur une structure................................... 5.1, Tableau 3
Source de dommages — impacts a proximité d'une structure ..................... 5.1, Tableau 3
Source de dommages — impacts surune ligne .................cc.ccceiivieeeeee.... 5.1, Tableau 3
Source de dommages — impacts a proximité d'une ligne ........................... 5.1, Tableau 3
Section d'UNe lIgNe ...t e e e e e enn e O

Temps, en heures, par année de présence de personnes

a un emplacement dangereux ... Article B.11
Tension de choc assignée d'un réseau ......................_ Article A3, Article A.5, Article B.7
Largeur de maille. ...t ee e ee e ee e e ATTICIE BLG
Largeur de structlure ... . ... L2012

Indice générique de la composante de risque, du nombre
d'événements dangereux,
de la probabilite et des pertes........ 081,92

ZoNes A'UNE SITUCTUNE ...eie et et e et e e e e e e ee e e enn e en e enneeneeneennaes Oed
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5 Dommages et pertes

5.1 Source de dommages

Le courant de foudre est la source principale des dommages. Les détails relatifs aux courants
de foudre et aux proprietés de la foudre doivent étre pris en compte, conformément a
I'lEC 62305-1:2024. Les sources suivantes sont distinguées en fonction de I'emplacement du
point d'impact:

S1: impacts sur la structure;

S2: impacts a proximité de la structure;

S3: impacts sur une ligne connectée a la structure;

S4: impacts a proximite d'une ligne connectée a la structure.

5.2 Causes de dommages

Un impact de foudre peut entrainer des dommages qui dépendent, & plus d'un titre, des
caracteristiques de la structure évaluée. Parmi les caractéristiques les plus importantes, il y a
le type de construction, le contenu et ses applications, le type de service et les mesures de
protection prises. Les dommages physiques sur les structures et les risques humains doivent
étre pris en compte, conformément a I'lEC 62305-3.

En conséquence, quatre causes de dommages peuvent étre distinguees:
— Dyp: choc électrique qui frappe des étres humains a la suite d'un coup de foudre;
— Dyt: choc électrique qui frappe des étres humains a la suite d'un couplage résistif et inductif;

— D,: étincelage dangereux a l'intérieur de la structure, qui déclenche un incendie ou une
explosion ou provoque des effets mecaniques et chimiques, ou les deux, qui peuvent
eégalement mettre en danger 'environnement;

— Dj: chocs dus a toutes les sources de dommages qui entrainent des défaillances des
réseaux internes.

Les dommages a une structure dus a la foudre peuvent étre limités a une partie de la structure
ou peuvent s'étendre a I'ensemble de celle-ci. lls peuvent également concerner les structures
environnantes ou I'environnement (structures dangereuses pour l'environnement).

5.3 Type de perte

Chaque type de dommage propre a une structure a protéger, qu'elle soit seule ou associée,
peut entrainer différents types de pertes. Le type de perte qui peut apparaitre dépend des
caracteristiqgues de la structure elle-méme.

Pour les besoins du présent document, les types de pertes suivants, qui peuvent apparaitre a
la suite de coups de foudre, sont envisagés:

L4: pertes dues a des blessures sur des étres humains. Ce type de dommage est associé aux
causes Dyp, D41, Do voire Dy dans les structures dans lesquelles une défaillance des
réseaux internes met en danger la vie humaine, par exemple dans les structures avec
risque d'explosion et dans les hopitaux;

Lo: pertes dues aux dommages physiques de la structure et de son contenu. Ce type de
dommage est associe aux causes D, et D5 (D5 dans les structures avec risque d'explosion,
en général);
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L. pertes dues a une defaillance des reseaux internes. Ce type de dommage est associé a la
cause Dj.

NOTE 1 Les pertes L, ne concernent pas les dommages physiques causés & un réseau interne. Elles se concentrent
sur les chocs qui altérent la fonction assurée par le réseau interne.

Le calcul du risque s'applique a toutes les structures lorsque les types de pertes L, ou L, sont
impliqués.

Le type de dommage L3 peut altérer de maniére inacceptable les services fournis par les
réseaux internes de la structure. Dans ce cas, le calcul de la fréquence des dommages est
effectué en complement du calcul du risque. La fréquence des dommages peut englober les
pertes économiques pures ou les pertes de services. Lorsque des dommages occasionnés aux
réeseaux internes entrainent des conséquences pour I'environnement ou impliqguent du matériel
essentiel lié a la securité, il convient d'évaluer l'incidence des pertes par calcul du risque et
non pas par le biais de la fréquence des dommages. La protection contre la foudre des réseaux
de puissance et de communication dans les structures doit &étre prise en compte, conformément
al'lEC 62305-4:2024 et a la série IEC 61643.

NOTE 2 La perte d'un patrimoine national est traitée par les pertes L, et la perte d'un service public est traitée par
F et par les pertes L,/L,.

6 Risque et composantes de risque

6.1 Risque
Le risque R doit étre évalué compte tenu de la sécurité des personnes (type de perte L,) et de

la structure et de son contenu (type de perte L,).

Pour évaluer le risque R, les composantes de risque (risques partiels qui dépendent de la source
de dommages et du type de perte) doivent étre definies et calculées (voir le Tableau 1).
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Tableau 1 - Sources de dommages, causes de dommages,
types de pertes et composantes de risque en fonction du point d'impact

Point d'impact Source de Causes de Type de perte Comp_usante
dommages dommages de risque
Dir L, Rpy
= — D,g° L R
Structure —— S1 1D 1 AD
IEC
D, Ly Ly Rgq Rga
b
Dy L% Ly Roy By
Aproximité dela | |—[ 7| s2 D, L2 L Rygs: Rua
structure e
- Dir L, Ry
Lignes connectées 53
a la structure D, L. L Ryqi Ryp
IEC
b
Dy L% Ly Ryy: Rz
A proximité des |:|
lignes connectées S4 D, L2 L Ry, Ryp
4 la structure EC
Les composantes de risque de la derniére colonne sont calculées d'aprés le type de perte examiné (voir la colonne
Type de perte).
2 En général pour les structures dans lesquelles une défaillance des réseaux internes met en danger la vie
humaine, par exemple dans les structures avec risque d'explosion et dans les hopitaux.
b En général pour les structures avec risque d'explosion.
¢ Cela concerne uniquement les personnes exposées sur une structure comme un parking sur un toit ou une
terrasse, un balcon.

Des exemples de calculs de risques sont fournis a I'Annexe F.

6.2
6.2.1

Rat:

RAD:

RB;

RC:

Composantes de risque

Composantes de risque pour une structure di a la source S1

composante liee au type de perte L,, causé par un choc électrique qui frappe des étres
humains du fait de tensions de contact et de pas dans la structure et, a I'extérieur, dans
des zones jusqu'a 3 m autour des conducteurs de descente.

composante liée au type de perte L4, causé par un éclair qui frappe des étres humains
exposés sur une structure.

composante liée aux types de pertes Ly (Rgq) et Ly (Rgy), causés par un étincelage
dangereux dans la structure qui entraine un incendie ou une explosion, ou qui a des
répercussions meécaniques et chimigues, et qui peut egalement mettre en danger
I'environnement.

composante liée aux types de pertes Ly (Rgq) et Ly (Rgo), causés par des défaillances
des réseaux internes dues a I'lEMF. Des pertes peuvent généralement se produire dans
le cas de structures avec risque d'explosion et dans le cas d'hopitaux ou d'autres
structures dans lesquelles les défaillances des réseaux internes impliquent des risques
de blessures sur des étres humains ou de danger pour I'environnement.
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6.2.2 Composante de risque pour une structure di a la source 52

Ry: composante liée aux types de pertes Ly (Ry4) et Lo (Ry2), causés par des défaillances
des réseaux internes dues a I'lEMF. Des pertes peuvent se produire dans le cas de
structures avec risque d'explosion et dans le cas d'hépitaux ou d'autres structures dans
lesquelles les défaillances des réseaux internes impliquent des risques de blessures sur
des étres humains ou de danger pour I'environnement.

6.2.3 Composantes de risque pour une structure di a la source S3

Ry: composante liée au type de perte L, causé par un choc électrique qui frappe des étres
humains du fait des tensions de contact a l'intérieur de la structure.

Ry: composante liée aux types de pertes LL4 (Ry4) et L, (Ry5),causés par un incendie ou une
explosion (dus a un étincelage dangereux entre une installation extérieure et les parties
metalligues généralement situées au point de pénétration de la ligne dans la structure)
ou qui ont des répercussions mécaniques ou chimiques en raison du courant de foudre
transmis dans les lignes entrantes.

R, composante liee aux types de pertes L, (R4) et L, (Ry,), causés par des défaillances
des réseaux internes en raison des surtensions induites sur les lignes entrantes et
transmises a la structure. Des pertes peuvent généralement se produire dans le cas de
structures avec risque d'explosion et dans le cas d'hépitaux ou d'autres structures dans
lesquelles les défaillances des réseaux internes impliquent des risques de blessures sur
des étres humains ou de danger pour I'environnement.

NOTE 1 Toutes les lignes connectées & la structure sont prises en compte dans I'évaluation.

NOTE 2 Les impacts de foudre sur ou & proximité de canalisations métalliques sont considérés comme une source
de dommages, sauf si les canalisations sont reliées a une borne d'équipotentialité ou au réseau de mise a la terre
du SPF a l'entrée de la structure

6.2.4 Composante de risque pour une structure di a la source S4

R7: composante liée aux types de pertes L4 (Rz¢) etL, (Rz;), causés par des défaillances des
réseaux internes en raison des surtensions induites sur les lignes entrantes et transmises
a la structure. Des pertes peuvent genéralement se produire dans le cas de structures
avec risque d'explosion et dans le cas d'hdpitaux ou d'autres structures dans lesquelles
les défaillances des réseaux internes impliquent des risques de blessures sur des étres
humains ou de danger pour I'environnement.

NOTE 1 Toutes les lignes connectées a la structure sont prises en compte dans I'évaluation.

NOTE 2 Les impacts de foudre sur ou & proximité de canalisations métalliques sont considérés comme une source
de dommages, sauf si les canalisations sont reliées a une borne d'équipotentialité ou au réseau de mise a la terre
du SPF a I'entrée de la structure

6.2.5 Facteurs qui ont une incidence sur les composantes de risque pour une
structure

Les caractéristiques de la structure, les mesures et dispositions prises lors d'un orage sont des
facteurs qui ont une incidence sur les composantes de risque pour une structure. Les principaux
facteurs sont indiqués dans le Tableau 2.
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% Tableau 2 - Facteurs d'influence des composantes de risque
X
'iJ Cc téristi de la struct
aractéristiques de la structure h h h| R R | R R R

8 ou des réseaux internes - Mesures de protection Bar’ | Ran" | Bs' | Re Mo T T e Tz
N
N Surface d'exposition X X X X X X X X X
—
(2] Résistivité de surface du sol

Résistivité du plancher X X

Restrictions physiques, isolation, panneau X X

d'avertissement, équipotentialité du sol

Caractéristiques de construction de la structure

SPF X X X X |xa |xe |xe

Parafoudre d'équipotentialité

Interfaces d'isoclement Xe Xe

Systéme de protection par parafoudres coordonnés’ X X

Blindage spatial

Lignes externes blindées X X X X
Lignes internes blindées X X
Précautions de cheminement X X

Réseau d'équipotentialité

Précautions incendie X

Sensibilité au feu

Tension de tenue aux chocs X X X X X X
Systémes d'alerte aux orages? x4 X X X X® X% [ X® | X®
Présence de personnes X X X X X X X X X

]

b

NOTE Le matériel est généralement connecté a deux services différents, par exemple une ligne de puissance et
une ligne de transmission de données. Si le matériel n'est connecté qu'a un seul service, le risque peut étre

urestimé dans le résultat.

Uniquement pour les SPF extérieurs maillés qui servent de blindage (voir le facteur KS1 a I'Annexe B).
En raison des équipotentialités.
Uniquement s'ils appartiennent au matériel

Uniquement pour les zones a risque externes conformément aux dispositions activées a l'aide d'un systéme
d'alerte aux orages (TWS) conforme a I'lEC 62793. Un TWS doit toujours étre actif et fonctionnel, et il convient
qu'il émette un message en cas de défaut.

Conformément aux dispositions activées a l'aide d'un systéme d'alerte aux orages (TWS) conforme a
I'IEC 62793.

Principalement pour les structures dans lesquelles une défaillance des réseaux internes met en danger la vie
humaine, par exemple dans les structures avec risque d'explosion et dans les hépitaux

Les mesures prises doivent étre adaptées au cas étudié.

En cas de source de dommages S1, les mesures de protection ne sont efficaces qu'a l'intérieur de structures
protégées par un SPF ou de structures 4 armature continue en métal ou en béton armé qui agit comme un SPF
naturel.
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6.3 Composition des composantes de risque

6.3.1 Composition des composantes de risque en fonction de la source des
dommages

Le risque R est la somme de ses composantes de risque en fonction de la source de dommages
ou du type de perte.

R =Rgq+ Rgp + Rg3 + Rgy (1)
ol
Rgy = Rat + Rpp + Rp1 + Rpa + Ry * Rea (2)
Rgp = Ry *+ Ry (3)
Rg3 = Ry + Ryq + Ryp + Ryyq + Ry (4)
Rgq = Rz1 + Rz (5)

Rcq, Ryqs Ryq et Rz s'appliquent géneralement aux structures qui présentent un risque
d'explosion et aux hépitaux équipés de matériels de réanimation électriques ou a d'autres
structures, lorsque les défaillances des réseaux internes impliguent des risques de blessures
humaines ou de danger pour I'environnement.

Rep. Ryas Ryy» €t Ry, s'appliquent généralement aux structures avec risque d'explosion.

NOTE 1 Une analyse peut justifier le fait qu'un matériel endommagé par une surtension puisse engendrer un
incendie ou une explosion a l'intérieur du batiment. Dans ce cas, les composantes de risque correspondantes
peuvent également étre évaluées dans le cadre de |'appréciation du risque.

NOTE 2 La valeur du risque R obtenue en ajoutant les deux composantes de risque Ry, et R, est surestimée. Dans
les réseaux de puissance internes, la composante de risque &), est généralement négligeable. Le risque peut étre

évalué de maniére plus exacte en tenant compte du fait qu'un impact au sol a une incidence 4 la fois sur les réseaux
internes par couplage inductif direct et sur la surtension induite sur les lignes connectées. Il en résulte que les
composantes R,, et R, peuvent coincider.

6.3.2 Composition des composantes de risque en fonction du type de perte

R=Ry 4+ R (6)

ol
R4 =Rpr+ Rpp + Rgq + Req + Ry + Ry + Ryyq + Ryq + Rz4 (7)
Rip= Ry + Rep + Ryp * Ryp * Ryyp + Rz (8)
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Rcq, Ryqs Ryq et Ry s'appliquent géneralement aux structures qui présentent un risque

d'explosion et aux hoépitaux equipés de materiels de reanimation electriques ou a d'autres
structures, lorsque les défaillances des réseaux internes impliguent des risques de blessures
humaines ou de danger pour I'environnement.

Rep. Rya Ryy» €t Ry, s'appliquent principalement aux structures avec risque d'explosion.

NOTE 1 Une analyse peut justifier le fait qu'un matériel endommagé par une surtension puisse engendrer un
incendie ou une explosion a l'intérieur du batiment. Dans ce cas, les composantes de risque correspondantes
peuvent également étre évaluées dans le cadre de |'appréciation du risque.

NOTE 2 La valeur du risque R obtenue en ajoutant les deux composantes de risque Ry, et R, est surestimée. Dans
les réseaux de puissance internes, la composante de risque &), est généralement négligeable. Le risque peut étre

évalué de maniére plus exacte en tenant compte du fait qu'un impact au sol a une incidence a la fois sur les réseaux
internes par couplage inductif direct et sur la surtension induite sur les lignes connectées. Il en résulte que les
composantes R,, et R, peuvent coincider.

NOTE 3 Les Equations (7) et (8) permettent d'évaluer séparément la contribution du risque de perte de vies
humaines et du risque de perte de biens et de services au risque global.

7 Appréciation du risque

7.1 Procédure de base
La procédure suivante doit étre appliquée:

— identification de la structure a évaluer et de ses caracteristiques;
— evaluation du risque R.

7.2  Structure a prendre en compte pour I'appréciation du risque
La structure a prendre en compte comprend:

— la structure elle-méme;
— les installations contenues dans la structure;
— le contenu de la structure;

— les personnes qui se trouvent dans la structure, sur le toit de la structure ou dans des zones
jusqu'a 3 m de l'extérieur de la structure;

I'environnement compromis par un dommage sur la structure.

Les lignes a I'extérieur de la structure ne sont pertinentes que dans la mesure ou elles peuvent
acheminer des courants susceptibles d'endommager la structure.

NOTE La structure a prendre en compte peut étre subdivisée en plusieurs zones & risque (voir le 8.3).
7.3 Procédure d'évaluation du besoin de protection pour le risque R

La protection contre la foudre est nécessaire si le risque R est supérieur au niveau de risque
tolérable R+.

R> Ry

Dans ce cas, des mesures de protection doivent étre appliquées afin de réduire le risque R a
un degré qui ne dépasse pas le niveau de risque tolérable Rt.

R<Ry
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NOTE 1 Une valeur représentative du risque tolérable est R, = 1079 [année] ™. Des valeurs différentes peuvent étre

attribuées apreés une étude approfondie, en tenant compte de la vulnérabilité des étres humains a l'intérieur et a
l'extérieur de la structure étudiée, ainsi que de la criticité de la structure et de son environnement pour le public
quant aux dommages physiques.

NOTE 2 Lorsqu'une évaluation du risque n'est pas exigée par ailleurs, la décision d'évaluer la nécessité de réduire
ou non le risque R peut étre prise par le propriétaire ou le gérant de la structure.

NOTE 3 Si R < Ry, la protection contre la foudre n'est pas nécessaire pour réduire le risque, mais peut étre:

— utile pour réduire la fréquence des dommages aux réseaux internes (voir le 9.4);

— appropriée en vue de réduire de quelque fagon que ce soit les pertes (ou l'indisponibilité des services).

Les étapes suivantes doivent étre suivies pour déterminer si le risque dépasse le niveau
tolérable:

identification des composantes Ry qui constituent le risque;

calcul des composantes de risque identifiées Ry;

calcul du risque total R (voir le 6.3);
— comparaison du risque R & la valeur tolérable Ry.

Si la structure est divisée en zones a risque Zg (voir le 8.3), le risque R doit étre évalué pour
chaque zone Zg.

Le risque R doit étre comparé a R+:

— pour chaque zone a risque de la structure dans une structure découpée en zones;
— pour I'ensemble de la structure dans une structure a une seule zone.

La Figure 1 représente la procedure d'évaluation du besoin de protection pour le risque R.

NOTE 4 En cas de source de dommages S1, les mesures de protection ne sont efficaces qu'a l'intérieur de
structures protégées par un SPF ou de structures & armature continue en métal ou en béton armé qui agit comme
un SPF naturel.

NOTE 5 Le propriétaire du site est informé lorsque le risque ne peut pas étre réduit & un niveau tolérable, malgré
la mise en ceuvre des mesures de protection les plus efficaces suggérées. Si le risque peut étre réduit de maniére
significative par des mesures préventives temporaires, un TWS conforme & I'lEC 62793 peut étre installé.

Il convient de procéder & une évaluation lorsque les dommages causés a une structure par la
foudre peuvent également concerner des structures environnantes ou I'environnement
(propagation d'un incendie, explosion, émissions chimiques ou radioactives, par exemple).
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Identifier la structure & évaluer

!

Découper la structure en zones a risque, le cas echéant

!

Identifier et calculer les composantes de risgque
Ry, pour chaque Zone en cas de découpage en
Zones a risque, sinon pour la structure

Additionner les composantes de risque dans chaque
zone a risque dans une structure découpée en
zones (ou pour la structure dans son ensemble), afin
d'obtenir les risques importants pour chacune des
Zones a risque (ou pour la structure dans
son ensemble)

R>Ry?

La zone ou la structure est
protégée de maniére adéquate

Calculer & nouveau les pour chague zone a risque

(ou pour une structure)

composantes de risque

Choaisi des mesures de | Protection complémentaire necessaire J

protection appropriées ¢

(voir Tableau 2)

y' [Identmer les principales composantes de nsque]

IEC

Figure 1 — Procédure de décision du besoin de protection et
de choix des mesures de protection pour réduire R < Ry

8 Evaluation des composantes de risque

8.1 Equation de base
Chaque composante de risque Rp1, Rpp, Rg. Re. Ry, Ry, Ry, Ry et Ry, décrite dans le

Tableau 3, peut étre exprimée par I'equation générale suivante:

Ry = Ny » Py x Ly (9)
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ol
Ny estle nombre annuel d'événements dangereux (voir aussi I'Annexe A);
Py est la probabilité de dommages (voir aussi I'Annexe B);

Ly estl'étendue des pertes consécutives (voir aussi I'Annexe C).

Le nombre Ny d'événements dangereux est influencé par la densité de points d'impact au sol
de la foudre (Ngg) et par les caractéristiques physiques de la structure a protéger, son
environnement, les lignes connectées et le sol. Ny doit étre obtenu, comme cela est expliquée

en detail a I'Annexe A, principalement a partir des données de systemes de localisation de la
foudre (LLS, Lightning Location System), lesquels doivent étre conformes a I''EC 62858.

La probabilitté de dommages Py est influencee par les caractéristiques de la structure a

protéger, les lignes connectéees, la présence de personnes et les mesures de protection
fournies.

Les pertes consécutives Ly sont influencées par I'utilisation assignée a la structure.

Si la structure est divisée en zones a risque Zg (voir le 8.3), chaque composante de risque doit
étre évaluée pour chaque zone a risque Zg.

NOTE Lorsque les dommages sur une structure dus & la foudre peuvent également impliquer des structures
environnantes ou l'environnement (par exemple, émissions chimiques ou radioactives), les pertes consécutives sont
ajoutées a la valeur de L, ou le concept décrit & I'Annexe E peut étre appliqué.

8.2 Evaluation des composantes de risque di a différentes sources de dommages

Les equations pour calculer les composantes de risque liees a chaque source de dommages
sont données dans le Tableau 3.

Les valeurs des parametres nécessaires au calcul des composantes de risque figurent a
I'Annexe A, I'Annexe B et I'Annexe C.

Pour I'évaluation des composantes de risque associees aux impacts de foudre sur une ligne
entrante (S3), les éléments suivants doivent étre pris en compte:

— si la ligne comporte plusieurs sections (voir le 8.4), les valeurs de Ry, Ry et Ry, sont la
somme des valeurs R, Ry, et Ry, qui correspondent & chaque section de la ligne. Les
sections a prendre en compte sont celles entre la structure et le premier noeud de la
distribution. Lorsqu'aucune information relative a la longueur des sections n'est disponible,
une longueur de ligne maximale de 1 km pour la somme des lignes de puissance HT et des
lignes de puissance BT et une longueur de ligne maximale de 1 km pour les lignes de
communication peuvent étre admises par hypothése;

— dans le cas d'une structure qui comporte plusieurs lignes connectées avec des
cheminements différents qui viennent alimenter le méme réseau interne, les calculs doivent
étre effectues pour chaque ligne;

— dans le cas d'une structure qui comporte plusieurs lignes connectées avec le méme
cheminement qui vient alimenter le méme appareil, les calculs ne doivent étre réalisés que
pour la ligne qui donne les valeurs N| les plus élevées (ligne de communication ou ligne de
puissance, ligne non écrantée ou ligne écrantée, ligne de puissance BT ou ligne de
puissance HT avec transformateur HT/BT, etc.).

NOTE Dans le cas de lignes qui présentent un chevauchement de la surface d'exposition, la zone de
chevauchement n'est prise en compte qu'une seule fois.
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Pour I'évaluation des composantes de risque associées aux impacts de foudre a proximite d'une
ligne connectée a la structure (S4), les éléments suivants doivent étre pris en compte:

si la ligne comporte plusieurs sections (voir le 8.4), la valeur de R; est la somme des
composantes R; qui correspondent & chaque section de la ligne. Les sections a prendre en
compte sont celles entre la structure et le premier nceud de la distribution. Lorsqu'aucune
information relative a la longueur des sections n'est disponible, une longueur de ligne
maximale de 1 km pour la somme des lignes de puissance HT et des lignes de puissance BT
et une longueur de ligne maximale de 1 km pour les lighes de communication peuvent étre
admises par hypothése;

dans le cas d'une structure qui comporte plusieurs lignes connectées avec des
cheminements différents qui viennent alimenter le méme réseau interne, les calculs doivent
étre effectues pour chaque ligne;

dans le cas d'une structure qui comporte plusieurs lignes connectées avec le méme
cheminement qui vient alimenter le méme réseau interne, les calculs ne doivent étre realisées
que pour la ligne qui donne les valeurs N, les plus élevees (ligne de communication ou ligne
de puissance, ligne non écrantée ou ligne écrantée, ligne de puissance BT ou ligne de
puissance HT avec transformateur HT/BT, etc.).

Si la structure est divisée en zones a risque Zg (voir le 8.3), chaque composante de risque doit
étre évaluée pour chaque zone a risque Zg.

Tableau 3 - Composantes de risque pour différentes sources
de dommages et différents types de pertes

Source de dommages

Type de s1 s2 ) sa sS4 .
perte Impact de foudre m'::;;:ﬁ;?::.i 2 | impact de foudre sur une 'mpr:::n?ﬁ;?;.':;i 2
sur une structure P ligne (entrante) p

structure ligne
Rar Ry
SN * Pupx Pox Ly, = (NU#+ Npy) x Py x Pox Ly
Rap
= _\-‘D x PAD x PP x
L
L, AD
Blessures Rg1 Ry
sur étres | _ ,; — W r
vivants =Np x Pg x Pp x Lg, = (N + Npy) x Py x Pp % Ly,
Ry Ry Ry Rz,
SN X Pg X Ppx Pyx|=NyxPyxPpx Py x| =(N_+Np)xPyxPoxPyx | =N xPyxPyxP x
Ley Ly Ly Lgy
Voir la note de bas | Voir la note de bas de | Voir la note de bas de page | Voir la note de bas de
de page "a". page "a". "a". page "a".
Rgp Ryp
) = Np % Py x Ly, = (N F Npy) x Py x Ly,
2
Rez Rz Rz Rzz
Dommages ) ‘ ) )
physiques | =Np X Po % Py % Loy | = Ny % Py % Pox Ly, | = (N + Ny ) % Py % PoX Ly, | =Ny x P % Pox Ly,

Voir la note de bas | Voir la note de bas de | Voir la note de bas de page | Voir la note de bas de
de page "b". page "b". "b" page "b".

* Re,. Ry, Ry, et R, s'appliquent généralement aux structures avec risque d'explosion et pour les hépitaux ou

autres structures dans lesquelles des défaillances des défaillances des réseaux internes entrainent des dangers
mortels immédiats.

b Rey, Ryas Ry et Ry, s'appliquent généralement aux structures avec risque d'explosion.

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 161

-2{ed3.0}b.pdf

Mod_12298 Text_iec62305

210/540



4/22/25, 1:39 PM

S12298Text Modification

BCIS Reports

- 160 - IEC 62305-2:2024 © IEC 2024

8.3 Découpage d'une structure en zones a risque Zg
Pour évaluer chagque composante de risque, une structure peut constituer (ou constitue par

hypothése) une zone simple ou peut étre découpée en zones a risque Zg, chacune possédant
ses propres caracteristiques homogénes.

Les zones & risque Zg sont généralement définies de la maniére suivante:

type de sol ou de plancher;
— compartiments a I'épreuve du feu;

blindages spatiaux.
D'autres zones a risque peuvent étre définies selon:

— la disposition des réseaux internes;
— les mesures de protection existantes ou & prévoir;
— les valeurs des pertes Ly.

Il convient que le découpage de la structure en zones a risque Zg tienne compte de la faisabilite
des mesures de protection les plus appropriées.

NOTE Il est souligne que les zones & risque Z sont définies par le concepteur pour I'appréciation du risque. Elles
sont différentes des zones ZPF définies dans I''EC 62305-1.

La Figure 2 donne un exemple de découpage en zones.
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Légende

LPZ 0, impact direct, courant de foudre complet, champ électromagnétique complet

LPZ 0y pas d'impact direct, courant de foudre ou induit, champ électromagnétique complet

LPZ 1 pas d'impact direct, courant de foudre limité ou induit, champ électromagnétique H1 atténué (zone ou le

courant de choc est limité par les interfaces de répartition et d'isolement du courant ou par des SPD
disposés & la frontiére. Le blindage spatial peut affaiblir le champ électromagnétique de foudre.)

a
Zgy exemple de zone n® 1

Zgp exemple de zone n° 2
Figure 2 - Exemple de découpage en zones
8.4 Découpage d'une ligne en sections S
Pour évaluer les composantes de risque dd a un impact sur ou a proximité d'une ligne, il peut

étre admis par hypothése que la ligne est une section simple, ou que celle-ci peut étre divisée
en sections différentes S .

Pour toutes les composantes de risque, les sections S| sont essentiellement définies par:

— le type de ligne (aérienne ou enterrée, C));
— les caractéristiques de la ligne (blindée ou non, résistance du blindage);
— d'autres facteurs (Cp, Cg, C1).

Si plusieurs valeurs pour un paramétre existent dans une section, I'hypothése retenue doit étre
la valeur de risque la plus élevée (defavorable).
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8.5 Evaluation des composantes de risque dans une zone d'une structure découpée
en zones a risque Zg

8.5.1 Critéres généraux

Pour I'évaluation des composantes de risque et le choix des paramétres pertinents concernés,
les regles suivantes s'appliquent:

— les paramétres pertinents pour le nombre N d'événements dangereux doivent étre évalués
conformeément a I'Annexe A;

— les parameétres pertinents pour la probabilité P de dommages doivent étre évalués
conformément a I'Annexe B.

De plus:

— pour les composantes Ry, Rgy, Rgy, Ry, Ryq, Rys, Ryq, Ryo, Rzq, €t Ry, seule une valeur

doit étre fixée dans chague zone a risque pour chacun des parameétres concernés. Si
plusieurs valeurs s'appliquent, la valeur la plus élevée doit étre choisie;

— pour les composantes Rnq, Rep, Ryq. €t Ryo, Si plusieurs réseaux internes sont impliqués
dans une zone a risque, les valeurs de P et Py sont données par:

Pe=1=(1="Pgy)x (1 =Pgy) x ..x (1= Pg,) (10)

Py =1=(1=Pyq) x (1= Pyp) x ... x (1= Py,) (11)

ou Pg, et P, sontles paramétres qui correspondent au réseau internen =1, 2, 3..;
— les parameétres relatifs aux pertes doivent étre calculés conformément a I'Annexe C.
A I'exception de Pg et Py, si un parameétre a plusieurs valeurs dans une zone a risque, la valeur
du parametre qui conduit a la valeur de risque la plus élevée doit étre retenue par hypothése.
NOTE 1 Un réseau interne n'est pas nécessairement connecté directement 4 un service externe. |l peut par exemple
étre relié a une ligne de puissance en cuivre et 4 une ligne de données connectée par I'intermédiaire d'une interface

d'isolement.

NOTE 2 Une approche plus simple consiste a utiliser P, = P, et P, = P,,, ol P, et P, font référence au cas le
plus défavorable.

B.5.2 Structure a une seule zone

Dans ce cas, une seule zone a risque Zg définit I'ensemble de la structure. Le risque R est la
somme des composantes de risque Ry dans cette zone a risque.

La définition de la structure en une seule zone a risque peut conduire 4 une dépense plus
importante que nécessaire si une mesure de protection onéreuse doit s'étendre a I'ensemble
de la structure, méme si elle n'est pas essentielle sur la structure tout entiére.

8.5.3 Structure a plusieurs zones

Dans ce cas, la structure est decoupee en plusieurs zones a risque Zg. Dans chaque zone a

risque, le risque est la somme de toutes les composantes de risque correspondantes de la
zone.
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Le découpage de la structure en zones a risque permet au concepteur de prendre en compte
les caractéristiques de chaque partie de la structure pour I'évaluation des composantes de
risque et de choisir les mesures de protection les plus appropriées a chaque zone a risque, afin
de réduire le colt total de la protection contre la foudre.

9 Fréquence des dommages et ses composantes

9.1 Fréquence des dommages

La frequence des dommages F/ est la valeur du nombre d'événements qui provoquent des
dommages causés par les sources de dommages S des réseaux de la structure a protéger.

Dans le cadre de I'évaluation de la nécessité d'une protection contre la foudre, la fréquence
des dommages F doit étre prise en compte par rapport a la perte de service Lj.

La fréquence de dommages F est la somme des fréguences partielles des dommages selon la
source de dommages. Pour évaluer la fréquence des dommages F, la relation suivante
s'applique:

F=Fa+tFytFytFz (12)

Fe  estlafrequence des dommages dus & des impacts sur la structure (source S1);
Fyy estlafréquence des dommages dus a des impacts a proximité de la structure (source S2);
F\y estlafréquence des dommages dus a des impacts sur la ligne (source S3);

Fz estlafréquence des dommages dus a des impacts a proximité de la ligne (source S4).

La frequence des dommages F fait référence aux défaillances des réseaux internes
provoquées par des |EMF et par I'augmentation du potentiel a la terre en raison d'impacts sur
la structure, F, fait reférence aux défaillances des réseaux internes provoquées par des IEMF

en raison d'impacts sur le sol a proximité de la structure, tandis que les fréquences des
dommages F, et F font réference aux defaillances des réseaux internes provogquées par des

surtensions transmises a la structure par les lignes entrantes.

NOTE 1 La valeur de la fréquence des dommages F obtenue en additionnant les deux fréquences partielles des
dommages F,, et F, peut étre surestimeée. Le risque peut étre évalué de maniére plus exacte en tenant compte du

fait qu'un impact au sol a une incidence & la fois sur les réseaux internes par couplage inductif direct et sur la
surtension induite sur les lignes connectées. Il en résulte que les fréquences partielles des dommages F\, et F,

peuvent coincider.

NOTE 2 Dans les réseaux de puissance internes, la composante de fréquence F, est généralement negligeable.

NOTE 3 La fréquence des dommages causés par des impacts de foudre associée 4 une structure peut étre évaluée
pour un matériel. La fréquence des dommages d'un réseau interne ou d'une partie d'un réseau interne correspond
dans tous les cas a celle du matériel le plus vulnérable parmi les matériels que l'utilisateur souhaite protéger (par
défaut, I'ensemble des matériels).
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9.2 Evaluation de la fréquence partielle des dommages

Chaque frequence partielle des dommages F, Fyy, Fy et Fz décrite au 9.1, peut étre exprimée
par I'équation générale suivante:

FX=.N)("PX (13)

ol
Ny  estle nombre annuel d'événements dangereux (voir aussi I'Annexe A);

Py estla probabilité de dommages (voir aussi I'Annexe B);

Les équations pour calculer les fréquences partielles des dommages liées a chaque source de
dommages sont données dans le Tableau 4.

Les valeurs des parameétres nécessaires au calcul des fréquences de dommages partielles
figurent a I'Annexe A et I'Annexe B. Lorsque des TWS sont concernés, comme cela est decrit
a I'Annexe B, ceux-ci doivent étre conformes a I'lEC 62793.

Tableau 4 - Fréquences partielles des dommages pour chaque source de dommages

Source de dommages

s2 s3 S4

Type de perte 81

Impact de foudre
sur une structure

Impact de foudre a
proximité d'une
structure

ligne (entrante)

Impact de foudre sur une

Impact de foudre a
proximité d'une
ligne

Ly

perte de service F. =N

due a une c D
défaillance des
réseaux internes

x Py xP Fy=NyxPyxP, | Fyy=(N_+Np) x Py xP, | Fy=N xP,xP,

e

9.3 Procédure d'évaluation du besoin de protection pour la fréquence des dommages
F

Une protection contre la foudre est nécessaire si la fréquence des dommages F dépasse le
niveau tolérable Fy

F>Fp

Dans ce cas, il convient d'appliquer des mesures de protection afin de réduire la fréquence des
dommages F & un degré qui ne dépasse pas le niveau de risque tolérable F+

F<Fq

NOTE 1 Une valeur représentative du risque tolérable . est F' = 0.1 [année]! pour les réseaux internes essentiels
pour assurer leur fonction en lien avec l'indisponibilité du service exigé, et F'p = 1 [année] pour les réseaux internes
non essentiels. Les valeurs F; = 0,1 et F; = 1 fournies dans le présent document sont des valeurs classiques de la
fréquence tolérable des dommages.

NOTE 2 La criticité des systémes internes pour remplir leurs fonctions (par rapport a l'indisponibilité des services
qui peut étre tolérée) est prise en compte par le propriétaire ou le gestionnaire de la structure lors de la fixation de
la valeur F.

NOTE 3 Si F £ F., la protection contre la foudre n'est pas nécessaire pour réduire la fréquence des dommages,
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Les étapes suivantes doivent étre prises pour evaluer le besoin de protection pour la fréquence
des dommages F:

— calcul de la fréquence partielle des dommages Fy;

— calcul de la fréquence totale des dommages F;
— identification de la fréquence tolérable des dommages Fr;

S12298Text Modification

— comparaison de la frequence des dommages F a la valeur tolérable Fr.

La frequence des dommages F doit étre évaluée pour les réseaux internes ou les matériels a
l'intérieur de la structure que le propriétaire souhaite protéger (lorsque la structure est
découpee en zones, cela concerne chaque zone ol se trouvent des matériels que le propriétaire
ou le gestionnaire souhaite protéger). La frequence F doit étre comparée a F; pour ces réseaux

internes ou matériels.

La Figure 3 représente la procédure d'évaluation du besoin de protection pour la fréquence des
dommages F.
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Identifier la structure, la zone a risque, le réseau
interne ou le matériel a protéger

Identifier et calculer les fréquences partielles des dommages
Fe ... Fz pour la structure, la zone a risque, le réseau interne
ou le matériel a protéger

Additionner la fréquence partielle de chaque matériel pour
obtenir la fréquence des dommages /- de la structure, de la zone
a risque, du réseau interne ou du matériel & protéger

Recalculer la frequence
partielle des dommages

F>F?

A pour la structure,

la zone & risque,
le réseau interne ou
le materiel a proteger

Il n'est pas nécessaire de prévoir
d'autres mesures de protection pour
réduire I < Fy

Protection complémentaire nécessaire

Choisir des mesures de Y
protection appropriées
(voir Tableau 4) Identifier les principales

composantes de la fréquence
partielle des dommages

1EC

Figure 3 — Procédure de détermination du besoin
de protection et de choix des mesures de protection
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9.4 Evaluation de la fréquence partielle des dommages en zones
9.41 Critéres généraux

Pour I'évaluation de la fréquence partielle des dommages et le choix des paramétres pertinents
concernes, les régles suivantes s'appliquent:

— les paramétres pertinents pour le nombre N d'événements dangereux doivent étre evalués
conformément a I'Annexe A;

— les paramétres pertinents pour la probabilité P de dommages doivent étre evalués
conformément a I'Annexe B.

De plus:

— pour les frequences partielles des dommages F, et F;, une seule valeur doit étre

déterminée dans chaque zone a risque pour chacun des paramétres concernes. Si plusieurs
valeurs s'appliquent, la valeur la plus élevée doit étre choisie;

— pour les frequences partielles des dommages F et Fy, si plusieurs réseaux internes sont
concernés dans une zone arisque, les valeurs de P et Py, sont données par:

PC:17(17PC‘|)X(17PC2)*"‘1(17PCn) (14)

Py=1=(1=Pyq) * (1= Ppy2) * ... x (1= Py,) (15)

ou Pg, et Py, sont les paramétres qui correspondent au réseau internen = 1, 2, 3...

Si un autre paramétre a plusieurs valeurs dans une zone a risque, la valeur du paramétre qui
conduit a la valeur de frequence partielle des dommages la plus elevée doit étre retenue par
hypothése, sauf pour P et Py,.

NOTE 1 Un réseau interne n'est pas nécessairement connecté directement & un service externe. |l peut par exemple
étre relié a une ligne de puissance en cuivre et a une ligne de données connectée par l'intermédiaire d'une interface
d'isolement.

NOTE 2 Une approche plus simple consiste a utiliser Py = Pg, et P, = P, ol P, et P, font référence au cas le
plus défavorable.

9.4.2 Structure a une seule zone

Dans ce cas, une seule zone a risque Zg qui englobe I'ensemble de la structure est définie. La
frequence des dommages F est la somme des frequences partielles des dommages Fy dans
cette zone a risque.

La définition de la structure en une seule zone a risque peut conduire 4 des mesures de
protection onéreuses, car chaque mesure doit s'étendre a I'ensemble de la structure.
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9.4.3 Structure a plusieurs zones

Dans ce cas, la structure est découpee en plusieurs zones a risque Zg. La fréquence des
dommages F,,, pour la zone a risque est la somme des fréquences partielles des dommages

Fyonerx QUi correspondent a toutes les sources de dommages.

S12298Text Modification

Le découpage de la structure en zones a risque permet au concepteur de prendre en compte
les caractéristiques de chaque partie de la structure pour I'évaluation de la fréquence partielle
des dommages et de choisir les mesures de protection les plus appropriées zone a risque par
zone a risque, afin de réduire le co(t total de la protection contre la foudre.
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Annexe A
(informative)

Evaluation du nombre annuel N d'événements dangereux

A.1 Généralités

Le nombre annuel moyen N d'évéenements dangereux dus aux impacts de foudre qui impligquent
une structure a evaluer dépend de la densite de points d'impact au sol de la foudre dans la
région ou se situe la structure et de ses caractéristiques physiques.

La densité de points d'impact au sol de la foudre Ngg correspond au nombre d'impacts de

foudre par km? et par an. Dans de nombreuses régions du monde, cette valeur peut étre
obtenue a partir des données fournies par des systémes de localisation de la foudre (LLS)
conformes a I'lEC 62858.

Lorsque les valeurs Ngg ne sont pas directement disponibles, il est possible de compter les

éclairs au moyen des différents points d'impact au sol. Les valeurs de densité de foudroiement
au sol Ng peuvent étre multipliées par un facteur 4 pour estimer Ngg en fonction de plusieurs

facteurs tels que I'emplacement géographique. Il convient d'obtenir ce facteur k auprés du
fournisseur national de données de LLS.

Nsg =k Ng (A1)

ol
Ngg  estla densité de points d'impact au sol de la foudre (1 par km?2 et par an).

NOTE 1 Lorsque le fournisseur de données de LLS ne peut pas fournir ce facteur £ ou qu'il n'existe pas (par
exemple, lorsqu'un pays dispose d'une carte N;), un facteur de 2 peut étre admis par hypothése.

Dans les régions qui ne comportent pas de systéemes de localisation de la foudre au sol,
I'estimation recommandée pour la densité de points d'impact au sol de la foudre est

Ngg = 0,5 Nt (A.2)

ol Ny est la densité totale (CG sol + IC nuage) d'éclairs optiques enregistrés par km? et par

an, obtenue sur le site web de la NASA
http://lightning.nsstc.nasa.gov/data/data_lis-otd-climatology.html [7].

NOTE 2 Dans la plupart des régions du monde, une indication de l'activité de foudre peut étre obtenue & partir
d'observations des transitoires optiques de la foudre. Les détecteurs sur satellite répondent & tous les types de
foudres avec une couverture relativement uniforme. Moyennant un lissage suffisant, les données de densité de
transitoires optiques donnent de meilleures estimations de la densité de foudroiement au sol que les observations
de l'orage, qui présentent un large éventail de relations entre la densité de foudroiement au sol et les heures ou
jours d'orage. |l existe aussi des variations régionales dans le rapport du nombre d'impacts au sol (CG) sur le nombre
total d'impacts (CG + IC).

NOTE 3 L'IEC 62858 spécifie comment les données relatives a la foudre sont obtenues et représentées.

https://floridabuilding.org/c/c_report_viewer html.aspx

-2{ed3.0}b.pdf Page: 171

Mod_12298 Text_iec62305

220/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 170 - IEC 62305-2:2024 © IEC 2024

Les eévénements suivants peuvent étre considérés comme dangereux pour une structure dont
la protection est envisagée:

— impacts sur la structure;

— impacts sur le sol a proximité de la structure;

— impacts sur une ligne qui entre dans la structure, y compris les impacts sur une autre
structure a laquelle la ligne est connectee;

— impacts sur le sol a proximité d'une ligne qui entre dans la structure.

NOTE 4 L'Annexe A fournit des méthodes simplifiées pour calculer le nombre N d'événements dangereux dus a
des impacts de foudre qui impliquent une structure a protéger

A.2 Evaluation du nombre annuel moyen d'événements dangereux Np dus aux
impacts sur une structure et Np, sur une structure adjacente

A.21 Détermination de la surface d'exposition Ap

A21.1 Généralités

Pour des structures isolees en terrain plat, la surface equivalente d'exposition 4, est la zone

deéfinie par l'intersection entre la surface du sol et une droite avec une pente de 1/3 qui passe
par les parties les plus elevées de la structure (en les touchant a cet endroit) et en tournant
autour de celle-ci. La détermination de la valeur de A peut étre effectuée par une méthode

graphique ou mathématique.

A.21.2 Structure rectangulaire
Pour une structure rectangulaire isolée de longueur L, de largeur W et de hauteur A sur un sol
plat, la surface equivalente d'exposition est égale a:

Ap=Lx W+2x (3x Hyx (L+W)+mx(3xH)? (A.3)

ol L, W et H sont exprimes en métres (voir la Figure A.1).
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A.2.1.3 Structure de forme complexe

elevee saillante Ap'. A" peut étre calculée de la fagon suivante:

Ap =7 % (3 % Hp)?

ou Hp est la hauteur de la saillie.

https://floridabuilding.org/c/c_report_viewer html.aspx

IEC

Figure A.1 - Surface d'exposition 4p d'une structure isolée

Si la structure a une forme complexe, par exemple avec toiture e€levee saillante (voir la
Figure A.2), il convient d'utiliser une methode graphique pour eévaluer Ay (voir la Figure A.3).

Une valeur approximative acceptable de la surface d'exposition est la valeur maximale entre la
surface équivalente d'exposition Apy N, €valuée au moyen de I'Equation (A.3) en tenant compte

de la hauteur minimale Hy,\ de la structure, et la surface d'exposition attribuée a la toiture

(A.4)

-2{ed3.0}b.pdf Page: 173

Mod_12298 Text_iec62305

222/540



4/22/25, 1:39 PM BCIS Reports

-172 - IEC 62305-2:2024 © IEC 2024

S12298Text Modification

Hp = Hyax
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Figure A.2 - Structure de forme complexe
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Appin Structure rectangulaire avec H = Hy,y Equation (A.2)

A'p E Saillie avec H = Hp = Hyuy Equation (A.3)

1 Surface d'exposition déterminée par la méthode
4D graphique

Page: 175

IEC

Figure A.3 - Différentes méthodes de détermination
de la surface d'exposition d'une structure donnée

-2{ed3.0}b.pdf

A.2.2 Structure qui fait partie d'un batiment

Lorsque la structure S a examiner correspond a une seule partie d'un batiment B, les
dimensions de la structure S peuvent étre utilisées dans I'évaluation de Ay si les conditions

suivantes sont remplies (voir la Figure A.4):

— la structure S est une partie verticale séparée du batiment B, comme cela est représente
sur la Figure A.4;

— le batiment B est une structure sans risque d'explosion;

— la propagation d'un incendie entre la structure S et d'autres parties du batiment B est
attéenuee au moyen, par exemple, de parois qui préesentent une résistance au feu de 120 min
ou au moyen d'autres mesures de protection équivalentes;

Mod_12298 Text_iec62305

NOTE Les réglementations en matiére d'incendie peuvent établir différentes valeurs pour la résistance au feu. Les

réglementations relatives aux batiments peuvent définir la résistance au feu des murs.

— la propagation des surtensions le long des lignes communes, s'il y en a, est évitée au moyen
de SPD installés au point d'entrée de telles lignes dans la structure ou au moyen d'autres
mesures de protection équivalentes.

Lorsque ces conditions ne sont pas remplies, il convient d'utiliser les dimensions de I'ensemble
du batiment B.
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Figure A.4 - Structure a prendre en compte
pour I'évaluation de la surface d'exposition 4p
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A.2.3 Emplacement relatif de la structure

L'emplacement relatif d'une structure, qui dépend des structures environnantes ou de
I'exposition de la structure, est pris en compte par un facteur d'emplacement Cp (voir le

Tableau A.1).

Une évaluation plus précise de l'influence des objets environnants peut étre obtenue en tenant
compte de la hauteur relative de la structure par rapport aux objets gqui I'entourent ou au sol a
une distance de 3 x H de la structure et en formulant I'nypothése Cp, = 1.

Tableau A.1 — Facteurs d'emplacement Cp et Cp, de la structure

Emplacement relatif Cp ou Cp,
Structure entourée par des objets plus hauts 0,25
Structure entourée par des objets de la méme hauteur ou plus faible 0.5
Structure isolée, pas d'autres objets a proximité 1
Structure isolée au sommet d'une colline ou sur un monticule 2

NOTE 1 Une méthode plus compléte fondée sur des modéles 3D peut fournir des résultats approfondis, en tenant
compte de l'incidence des batiments environnants et de I'environnement

NOTE 2 La méthode courante pour déterminer le coefficient C; ou (| consiste & déterminer l'influence des objets
a une distance maximale de 3H du batiment concerné (chevauchement des surfaces d'exposition).

NOTE 3 ( est représentatif d'une surface équivalente d'exposition de la structure; C; dépend de la hauteur des

structures environnantes, de la largeur et, en général, de I'exposition des structures environnantes. Il ne s'agit pas
d'un simple calcul géométrique. Cependant, a titre indicatif, C; = 0,25 peut étre pris comme exemple lorsque la

surface d'exposition de la structure physique et le sol 4 une distance maximale de 3 x H sont constamment compris
475 % dans la surface d'exposition des objets environnants. €, = 0,5, par exemple, lorsque la surface d'exposition

de la structure physique et le sol & une distance maximale de 3 x / sont constamment compris a8 50 % dans la
surface d'exposition des objets environnants. C, = 1, par exemple, lorsque la surface d'exposition de la structure

physique et le sol & une distance maximale de 3 x 1 sont marginalement compris dans la surface d'exposition des
objets environnants.

A.2.4 Nombre d'événements dangereux Np pour la structure

Np peut étre évalué comme le produit:

Np = Ngg * Ap * Cp x 106 (A.5)

ol
Ngg estla densité de points d'impact au sol de la foudre par kmZ2 et par an;
Ap  estla surface équivalente d'exposition de la structure (m2);

Cp estle facteur d'emplacement de la structure (voir le Tableau A.1).

NOTE Dans les zones qui comportent des structures de grande hauteur isolées, une évaluation plus précise de Ny
peut étre conseillée. Les comités nationaux peuvent fournir de plus amples informations.
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A.2.5 Nombre d'événements dangereux N, pour une structure adjacente

Le nombre annuel moyen d'événements dangereux dus aux impacts sur une structure
connectée a I'extrémité d'une ligne, Np,, peut étre évalué comme le produit:

Npy = Ngg * 4py * Cpy * Cp x 10-8 (A.6)

ol

Ngg estla densité de points d'impact au sol de la foudre par kmZ et par an;

Ap, estla surface équivalente d'exposition de la structure adjacente (m2);

Cpy est le facteur d'emplacement de la structure adjacente (voir le Tableau A.1);

Cr  estle facteur de type de ligne (voir le Tableau A.3).

A.3  Evaluation du nombre annuel moyen d'événements dangereux N, dus aux
impacts a proximité d'une structure

Ny peut étre évalué comme le produit:

Ny = (11 k) x Ngg x 4y x 1076 (A7)
ol
Nsg est la densité de points d'impact au sol de la foudre par km?2 et par an;
Ay est la surface équivalente d'exposition pour les impacts a proximité de la structure

(m2).

NOTE 1 Lorsque la densité N est obtenue directement par LLS, le facteur k est fourni par le fournisseur de
données de LLS. En cas d'indisponibilité, un facteur k = 2 peut étre retenu par hypothése (voir I'Article A_1).

NOTE 2 Dans les réseaux de puissance, les événements dangereux N, peuvent généralement étre ignorés en
raison de |'utilisation d'une construction en béton 4 maillage de barres d'armature dense

NOTE 3 Le facteur d'environnement C peut également avoir une influence sur N, par exemple, N, peut étre
multiplié par le facteur d'environnement Cg.

La surface équivalente d'exposition 4y, s'étend jusqu'a une ligne située a une distance
conventionnelle ry, du périmétre de la structure:

AM=2><;'MK(L+W)+EXFM2 (A.8)

ol
rm = 350/U,, (m);

U, estla tension de choc assignée en kV du matériel dont le niveau d'isolement est le plus
faible.

NOTE 4 Les valeurs habituelles de U,, peuvent étre consultées dans le Tableau B.11 et dans le Tableau B.12
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A.4 Evaluation du nombre annuel moyen d'événements dangereux N_dus a
des impacts sur une ligne

Une ligne peut comprendre plusieurs sections. Pour chaque section de ligne, la valeur de N
peut étre évaluée de la fagon suivante:

N =NggxA *xC;x CgxCpx108 (A.9)

N est le nombre de surtensions d'amplitude supérieure ou égale a 1 kV (1/an) sur la
section de ligne;

Ngg  estla densité de points d'impact au sol de la foudre par km2 et par an;
AL est la surface equivalente d'exposition aux impacts sur la ligne (mz);
C, est le facteur d'installation de la ligne (voir le Tableau A.2);

Cy est le facteur de type de ligne (voir le Tableau A.3);

Ce est le facteur d'environnement (voir le Tableau A.4)

avec la surface equivalente d'exposition pour les impacts sur une ligne:

A =40x L (A.10)

ol

L estlalongueur de la section de ligne (m).

Lorsqu'aucune information relative a la longueur des sections n'est disponible, une longueur de
ligne maximale de 1 km pour la somme des lignes de puissance HT et des lignes de

puissance BT et une longueur de ligne maximale de 1 km pour les lignes de communication
peuvent étre admises par hypothése;

NOTE 1 Plus d'informations sur les surfaces équivalentes d'exposition 4, des lignes de communication peuvent
étre obtenues dans la Recommandation UIT-T K.47 [8].

NOTE 2 En général, 2 km est une longueur totale maximale réaliste & prendre en compte pour les lignes de
puissance.

Tableau A.2 - Facteur d'installation de ligne C|

Cheminement [

Aérien 1
Enterré 0.3

Cables enterrés entiérement posés dans un réseau

maillé de terre (IEC 62305-4:2024, 5.2). 0.01

NOTE 3 La résistivité du sol a un impact sur la surface d'exposition 4, des sections enterrées. En régle générale,
plus la résistivité du sol est importante, plus la surface équivalente d'exposition est grande. Le facteur d'installation
du Tableau A.2 est fondé sur p = 400 Qm. Pour p > 400 Om, I'équation suivante pour une section enterrée peut étre
utilisée: 4, = 0,6 x Vo x L.
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Tableau A.3 - Facteur de type de ligne C;

Installation Cy

Ligne de puissance BT, de communication ou de
transmission de données, ou ligne de puissance HT 1
avec autotransformateur HT/BT

Ligne de puissance HT (avec transformateur HT/BT a 02
enroulements séparés) '

NOTE 5 D'autres valeurs peuvent étre attribuées au facteur de type de ligne C; aprés une étude approfondie. Des
valeurs plus faibles sont possibles pour C;.

Tableau A.4 - Facteur d'environnement Cg

Environnement Ce
Rural 1
Suburbain 0,5
Urbain 0.1
Urbairj avec des batiments de hauteur 0.01
supérieure & 20 m '

NOTE 6 Les valeurs données a (¢ réduisent le nombre d'événements dangereux causés par les sources 53 et 54
en raison de la protection des structures environnantes.

NOTE 7 D'autres valeurs peuvent étre attribuées au facteur d'environnement C aprés une étude approfondie.

A.5 Evaluation du nombre annuel moyen d'événements dangereux N, dus a
des impacts a proximité d'une ligne

Une ligne peut comprendre plusieurs sections. Pour chaque section de ligne, la valeur de N
peut étre évaluée comme suit:

N, = (1/k) x Ngg x 4, x C; x Cg x C1 x 106 (A.11)

N, est le nombre annuel de surtensions d'amplitude supeérieure a Uy, sur la section de ligne;

Ngg estla densité de points d'impact au sol de la foudre par km?2 et par an;

A est la surface equivalente d'exposition pour les impacts sur le sol a proximité de la ligne
(m2);
G est le facteur d'installation (voir le Tableau A.2);

Cr  estle facteur de type de ligne (voir le Tableau A.3);

Cg  est le facteur d'environnement (voir le Tableau A.4).

NOTE 1 Lorsque la densité Ny, est obtenue directement par LLS, le facteur k est fourni par le fournisseur de
données de LLS. En cas d'indisponibilité, un facteur k = 2 peut étre retenu par hypothése (voir I'Article A_1).
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La surface équivalente d'exposition 4, des impacts a proximité d'une ligne s'étend a une ligne
situee a une distance conventionnelle r| de la ligne:

Ay=2xr x L (A.12)

ol
L estlalongueur de la section de ligne (m);
o =2 OOONIW"‘&;

U, estlatension assignée de choc en kV du matériel.

Lorsgqu'aucune information relative a la longueur des sections n'est disponible, une longueur de
ligne maximale de 1 km pour la somme des lignes de puissance HT et des lignes de
puissance BT et une longueur de ligne maximale de 1 km pour les lignes de communication
peuvent étre admises par hypotheése;

NOTE 2 Une évaluation plus précise de 4, peut étre trouvée dans la publication Electra n® 161 [9] et n® 162 [10],
1995 pour les lignes de puissance et dans la Recommandation UIT-T K.46 [11] pour les lignes de communication.

NOTE 3 En général, 2 km est une longueur totale maximale réaliste & prendre en compte pour les lignes de
puissance.

A.6 Représentation des surfaces équivalentes d'exposition

La Figure A.5 représente la relation entre les cing surfaces d'exposition Ap, Apy, Apg. AL et 4),
respectivement spécifiées en A.2.1.2, en A.2.1.3, a I'Article A.3, a I'Article A4 et & I'Article A.5.
Il convient de noter que les zones ne sont pas représentées a l'échelle par rapport aux
dimensions habituelles.

NOTE La figure représente la surface d'exposition d'une distance latérale spécifique.

Figure A.5 - Surfaces équivalentes d'exposition Ay, Ap,, Ay, 4 et 4,
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Annexe B
(informative)

Evaluation de la probabilité de dommages Py

B.1 Généralités

Les probabilités données dans la presente Annexe B sont valables si les mesures de protection
sont conformes a:

— [I'IEC 62305-3 pour les mesures de protection qui réduisent les blessures sur des étres
humains et les dommages physiques;

— [I'IEC 62305-4 pour les mesures de protection qui réduisent les défaillances des réseaux
internes.

D'autres valeurs peuvent étre choisies si cela est justifie.

Les valeurs des probabilités Py inférieures a 1 ne peuvent étre choisies que si la mesure ou la
caractéristique est valable pour la structure entiére ou une zone a risque de la structure (Zg) a
protéger et pour tous les matériels associés.

Il convient que les valeurs des probabilités Py tiennent compte de la probabilité Py g si les

dispositions de protection correspondantes fournies sont activées a 'aide d'un systéme d'alerte
aux orages (TWS) conforme a I'lEC 62793, ol Pr\yg est la probabilité qu'un TWS ne détecte

pas un phénoméne de foudre dans la zone cible.

NOTE 1 Pryg = valeur maximale entre le taux de défaillance d'alerte (FTWR, Failure to Warn Ratio) et 1 - la
probabilité qu'un délai de x minutes soit obtenu (POD,). Le FTWR et POD,, figurent généralement sur la fiche produit
du fabricant ou sont communiqués par le fournisseur de service. Il peut étre admis par hypothése que P, . = 1sile
fabricant ne déclare pas la valeur de FTWR ou POD,

NOTE 2 Pour les mesures de protection et les valeurs de réduction obtenues au moyen d'un TWS, voir
I'NEC 62305-1 et I''EC 62793. Si aucune mesure préventive temporaire ne s'applique ou si aucun TWS n'est prévu, il
peut étre admis par hypothése que Pr,s = 1. Si I'avertissement donné par le TWS n'accorde pas suffisamment de

temps pour prendre ces mesures, il peut étre admis par hypothése que Pp,. = 1.

Il convient que les valeurs des facteurs a utiliser pour évaluer la probabilité Py de dommages

soient fixées par le concepteur du systéme de protection contre la foudre. Les valeurs de
facteurs dans une structure données dans la présente Annexe B sont des valeurs types.
D'autres valeurs peuvent étre attribuées aprés une étude approfondie.

La probabilite Py que les mesures de protection reduisent les défaillances des réseaux internes
dépend de la probabilité Pgpp d'un systéme de protection par parafoudres coordonnés. En
fonction du niveau de protection contre la foudre (NPF) choisi, un systéeme de protection par

parafoudres coordonnés doit:
— résister au courant de foudre prevu au point d'installation;

— limiter la valeur de surtension a I'entréee du matériel & une valeur inférieure ou égale a la
tension de choc assignée (U,,).
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La probabilité Pgpp qui correspond au systeme de protection par parafoudres coordonnés
dépend:

— de la probabilité Pq que la valeur de la charge prévue, associée au courant qui passe par
le SPD a son point d'installation, dépasse la valeur tolérée par le SPD;

— de la probabilité P, que la valeur de tension résiduelle au niveau du parafoudre dépasse
le niveau de protection exige Upr afin de reduire la valeur de surtension a I'entrée du materiel
a une valeur inferieure ou egale a la tension de choc assignée (U, )du matériel.

Alors |a probabilité Pgpp est donnée par:

Pgpp = 1= (1= Pq)(1 - Pyp) (B.1)

La probabilité Pg fait réeférence aux premiers coups de foudre positif et négatif, tandis que la
probabilite Py, fait référence aux impacts suivants des éclairs negatifs.

NOTE 3 Les réseaux internes peuvent comprendre des matériels montés a |'extérieur, a condition qu'ils ne soient
pas exposés a un coup de foudre direct, selon la classe de SPF choisie.

B.2 Probabilité P,; qu'un impact sur une structure provoque des tensions
dangereuses de contact et de pas

Les valeurs de probabilite Pyt d'apparition de dommages causés par des tensions de contact
et de pas en raison d'impacts sur une structure dependent des mesures de protection prévues:

Ppt = PLpg X Pam X 1 * Pryys (B.2)

ol

Plps est la probabilité, en fonction du NPF, que les mesures protégent les zones exposées
de la structure contre les impacts directs. Les valeurs de P g sont donnees dans le
Tableau B.3;

Prws  est la probabilité qu'un systéeme d'alerte aux orages (TWS) ne détecte pas un
phénoméne de foudre dans la zone cible;
NOTE 1 L'objet d'un message d'alerte créé par un TWS est d'assurer une évacuation immédiate et compléte de la

zone exposée. Si cette évacuation n'est pas assurée ou si aucun TWS n'est prévu, ou si le fabricant ne déclare pas
le FTWR, il est admis par hypothése que P, . =1 (voir aussi I''EC 62305-1 et I''EC 62793 pour les restrictions

d'application d'un TWS).

Pam est la probabilité qu'un impact sur une structure provoque des dommages dus a des
tensions de contact et de pas selon les différentes mesures de protection prises. Les
valeurs de P, sont données dans le Tableau B.1;

It est le facteur de réduction en fonction du type de surface du sol ou du plancher. Les
valeurs de r, sont données dans le Tableau B.2.

NOTE 2 Les mesures de protection ne réduisent efficacement P, qu'a l'intérieur de structures protégées par un
SPF ou de structures a armature continue en métal ou en béton armé qui agit comme un SPF naturel.
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Tableau B.1 - Valeurs de probabilité P, , qu'un impact sur une structure provoque des

dommages dus a des tensions de contact et de pas selon les différentes mesures de

protection prises

Mesure de protection P
Pas de mesures de protection 1
Panneau d'avertissement 107!
Isolation électrique (par exemple, au moins 3 mm de polyéthyléne
réticulé) des parties exposées (par exemple, conducteurs de 10-2
descente)
Sol équipotentiel efficace réalisé au moyen d'un réseau de prises 10-2
de terre maillé®
SPF naturel, voir la Note 3 10-3
Restrictions d'acces 0

2  Mesure de protection efficace contre les tensions de pas uniqguement.

Si plusieurs mesures de protection ont été prises, la valeur de P, est le produit des valeurs
correspondantes.

NOTE 3 |l peut étre admis par hypothése que P, = 0,001 lorsque la structure:

est équipée d'une armature métallique compléte (voir I'lEC 62305-3:2024, 8.1 et 8.2);

est en béton armé coulé sur place, les tiges de renfort étant reliées conformément a I'lEC 62305-3 et vérifiées
conformément a la méthode décrite dans I'lEC 62305-3:2024, Annexe D;

est prévue avec un réseau de prises de terre maillé, sans installation métallique accessible qui peut faire partie
de la trajectoire du courant de foudre
Tableau B.2 — Facteur de réduction r, en fonction
du type de surface du sol ou du plancher

Type de surface?® Résistance de contact® re
Agricole, béton =1 1072
Marbre, céramique 1-10 1073
Gravier, moquette, tapis 10-100 10~*
Asphalte, linoléum, bois 2100 10-5

NOTE Une attention particuliére est prise lorsque les couches de protection isolantes au sol sont mouillées ou
recouvertes d'une pellicule d'eau.

a

Une couche en matériau isolant, par exemple en asphalte de 5 cm d'épaisseur, réduit généralement le danger a
un niveau tolérable. Dans de tels cas, il peut étre admis par hypothése que r, = 0.

Résistance de contact selon la définition IEV 581-23-08. Valeurs mesurées entre une électrode de 400 cm?
comprimée avec une force uniforme de 750 N et un point ol la tension n'est pas modifiée par une injection de
courant.
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B.3 Probabilité P,y qu'un impact entraine des dommages sur une personne
exposée qui se tient sur la structure

Les valeurs de probabilité Pop qu'un éclair frappe une personne sur la structure dépendent de

la position de la personne dans la zone exposée, du niveau de protection contre la foudre (NPF)
des mesures prises pour protéger les zones exposees de |la structure contre les impacts directs
et des mesures de protection complémentaires prévues:

Pap = Prws * Pam % Po * PLps (B.3)

ou

Prws  est la probabilité qu'un systéme d'alerte aux orages (TWS) ne détecte pas un
phénomeéne de foudre dans la zone cible;

NOTE 1 L'objet d'un message d'alerte créé par un TWS est d'assurer une évacuation immédiate et compléte de la
zone exposée. Si cette évacuation n'est pas assurée ou si aucun TWS n'est prévu, ou si le fabricant ne déclare pas
le FTWR, il est admis par hypothése que FP,c =1 (voir aussi I'EC 62305-1:2024, 7.1 pour les restrictions

d'application d'un TWS).

NOTE 2 Lorsgu'un TWS est utilisé, la probabilité P, peut étre ignorée.

Pam est la probabilité qu'un impact sur une structure provoque des dommages dus a des
tensions de contact et de pas selon les difféerentes mesures de protection prises. Les
valeurs de P, sont données dans le Tableau B.1;

Pq est le facteur de probabilite en fonction de la position d'une personne dans la zone

exposee, ol P est par hypothése égal 4 1 lorsque la personne est exposée (et egal
a 0 lorsqu'il n'y a personne);

Pips est la probabilité, en fonction du NPF, que les mesures protégent les zones exposées
de la structure contre les impacts directs. Les valeurs de P pg sont données dans le
Tableau B.3;

NOTE 3 La probabilité P o peut étre incluse dans I'Equation (B.3) uniguement lorsque des personnes se trouvent
dans la zone protégée du SPF.

P

am est la probabilité qu'un impact sur une structure provoque des dommages dus a des

tensions de contact et de pas.
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Tableau B.3 - Valeurs de probabilité P, g qui dépend des mesures destinées

a protéger les zones exposées de la structure contre les impacts directs
et & réduire les dommages physiques

Caractéristiques de la structure Classe de SPF P pg
Structure ou zones exposées non protégées - 1
v 0,2
1 0.1
Structure ou zones exposées protégées par un SPF
I 0,05
| 0,02
Structure protégée par un SPF | avec armature continue en métal ou en béton armé 0.01
qui agit comme réseau de conducteurs de descente naturels '
Structure protégée par un SPF | avec toiture métallique et dispositif de capture, avec
la possibilité d'inclure des composants naturels, qui assure une protection compléte 0.001

des matériels sur le toit contre les coups de foudre directs et armature continue en

métal ou en béton armé qui agit comme réseau de conducteurs de descente naturels

NOTE 4 Des valeurs de P . autres que celles données dans le Tableau B.3 sont possibles si elles reposent sur

une évaluation approfondie en tenant compte des exigences de dimensionnement et les critéres d'interception définis
dans I''EC 62305-1.

NOTE 5 Les caractéristiques du SPF, y compris celles du parafoudre pour la liaison équipotentielle de foudre, sont
indiquées dans I'lEC 62305-3

NOTE 6 Le niveau de protection du SPF peut &tre différent pour la protection des zones exposées de la structure
contre les impacts directs ou pour réduire les dommages physiques.

NOTE 7 Pour plus d'informations, voir I''EC 62305-3:2024, 8.1 et 8.2.

B.4 Probabilité Pg qu'un impact sur une structure entraine des dommages
physiques par incendie ou explosion

La probabilité Pg qu'un impact sur une structure entrailne des dommages physiques par
incendie ou explosion est donnée par:

Pg=Pg* PLpg % rp*rp (B.4)

Pg est la probabilité qu'un impact sur une structure provoque un étincelage dangereux.
Les valeurs de Pg sont données dans le Tableau B.4;

Plps est la probabilitée qui dépend des mesures de protection prises pour réduire les
dommages physiques. Les valeurs de P pg sont données dans le Tableau B.3;

est le facteur de réduction en fonction des dispositions prises pour réduire les
conséquences d'un incendie. Les valeurs de ry, sont données dans le Tableau B.5;

T est le facteur de réduction en fonction du risque d'incendie ou d'explosion de la
structure. Les valeurs de r; sont données dans le Tableau B.6.
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Tableau B.4 — Valeurs de probabilité Pg qu'un impact
sur une structure provoque un étincelage dangereux

Type de structure Py
Bois et magonnerie 1
Armature en béton armé a continuité électrique ou structure 0,5
meétallique interconnectée

NOTE 1 Si aucun SPF n'est installé ou si le SPF n'est pas installé conformément a
I'lEC 62305-3, le Tableau B.4 donne la valeur de Py Si un SPF est installé

conformément a I'lEC 62305-3, Pg =1 et I'effet bénéfique sur le SPF est pris en
compte par P .

NOTE 2 En cas de présence de parties métalliques qui font particuliérement saillie
et non raccordées a l'armature de la structure, Pg = 1 peut étre adopte

NOTE 3 Lorsque les parois et la toiture ne sont pas du méme type, une valeur plus
élevée pour Pg peut étre envisagée.

NOTE 4 En ce qui concerne les armatures, la valeur de 0,5 n'est valable que si
I'armature est suffisamment raccordée et connectée a la disposition de mise 4 la terre.

Tableau B.5 - Facteur de réduction rp en fonction des dispositions
prises pour réduire les conséquences d'un incendie

Dispositions ¥

Pas de disposition 1

Une des dispositions suivantes: extincteurs, installations d'extinction fixes déclenchées
manuellement®, installations manuelles d'alarme, prises d'eau, compartiments étanches, voies 0.5
d'évacuation protégées

Une des dispositions suivantes: installations d'extinction fixes déclenchées automatiquement,
installations d'alarme automatiques®

NOTE Ces dispositions ne sont valables que si elles sont disponibles et opérationnelles au moment ol un
phénoméne de foudre survient. En cas de doute, la valeur rg=1est suggérée. Dans certains pays, il n'est pas

possible d'utiliser d'autres valeurs que rp=1, sauf si un SPF est prévu.
2 Ces dispositions ne sont efficaces que si elles sont mises en ceuvre par des personnes formées a cet effet et
aptes & les appliquer.

b Seulement si elles sont protégées contre les surtensions ou d'autres dommages et si les pompiers peuvent
intervenir en moins de 10 min.

Les dispositions prises pour réduire les conséquences d'un incendie, comme cela est décrit
dans le Tableau B.5, n'empéchent pas la survenue d'un incendie d0 a la foudre. Si des mesures
d'atténuation des incendies sont utilisées dans le calcul du risque de foudre (;-p différent de 1),

il convient d'en informer |'utilisateur. Si l'utilisateur n'en est pas informé, il convient d'appliquer
re = 1.
P

Dans les zones avec risque d'explosion, rp= 1 dans tous les cas, sauf si des dispositions sont

prises pour s'assurer qu'une explosion ne peut pas se produire a la suite d'un incendie dans la
zone explosive.

Dans les zones ol se trouvent des batteries lithium-ion, il convient d'appliquer rp = 1. Un faible
volume de telles batteries peut étre ignore (un ordinateur portable, par exemple).
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Tableau B.6 — Facteur de réduction »; en fonction
du risque d'incendie ou d'explosion de la structure

Risque Niveau de risque [
Zones 0, 20 et explosif solide 1
Explosion Zones 1, 21 10-1
Zones 2, 22 10-3
Elevé 10-1
Incendie Ordinaire 10-2
Faible 10-3
Explosion ou incendie Aucun 0
NOTE Des exemples de charges calorifiques pour différents types de structures
peuvent étre consultés dans d'autres documents, par exemple I'EN 1991-1-2 [12].

NOTE 1 Dans le cas d'une structure avec possibilité d'explosion, les valeurs de r; correspondent aux valeurs
suggérées représentatives du cas le plus défavorable pour les calculs de la protection contre la foudre en I'absence
de données d'entrée communiquées par le propriétaire de l'installation ou toute autre source appropriée. Dans la
mesure ol la probabilité de conditions dangereuses et les conséquences d'un incendie peuvent varier d'un site a
l'autre, I'application des définitions des Zones 1 et 21 et des Zones 2 et 22 d'autres principes issus de I''EC 60079
et de la série ISO/IEC 80079 permettrait de déterminer ces valeurs & partir des données d'entrée communiquées par
les propriétaires d'installations ou toutes autres sources appropriées pour l'application considérée. Les normes et
codes applicables a I'application constituent des exemples de sources appropriées.

NOTE 2 En présence de différentes conditions, le cas le plus défavorable est utilisé.

NOTE 3 |l peut étre admis par hypothése que les structures qui présentent un risque d'incendie élevé sont des
structures en matériaux combustibles, des structures dont le toit est en matériaux combustibles ou des structures

qui ont une charge calorifique spécifique supérieure a 800 MJ/m2.

NOTE 4 |l peut étre admis par hypothése que les structures qui présentent un risque d'incendie ordinaire sont des
structures qui ont une charge calorifique spécifique comprise entre 800 MJ/m2 et 400 MJ/m?.

NOTE 5 |l peut étre admis par hypothése que les structures qui présentent un faible risque d'incendie sont des
structures qui ont une charge calorifique spécifique inférieure a4 400 MJ/m2 ou des structures qui ne contiennent
qu'une faible quantité de matériaux combustibles.

NOTE 6 La charge calorifiqgue spécifique est le rapport entre |'énergie de la quantité totale de matériaux
combustibles dans une structure et la surface globale de la structure.

NOTE 7 Pour les besoins du présent document, les structures associées A des zones dangereuses ou & des
matériaux explosifs solides ne sont par hypothése pas des structures avec risque d'explosion si I'une des conditions
suivantes est remplie:

—  la durée de présence des substances explosives est inférieure & 0,1 h/an;
- le volume de I'atmosphére explosive engendre une zone d'étendue négligeable;

— la zone dangereuse ne peut pas étre frappée directement par un éclair et I'étincelage dangereux dans la zone
dangereuse est évité. Cette condition est remplie dans les cas suivants:

Pour les zones dangereuses protégées par des abris métalliques, si I'abri formé par un dispositif de capture
naturel agit en toute sécurité sans probléme de perforation ou de point chaud, et si les réseaux internes a
I'intérieur de I'abri, le cas échéant, sont protégés contre les surtensions afin d'éviter un étincelage dangereux.

Pour les zones dangereuses situées dans des structures, si celles-ci sont & l'intérieur de structures protégées
par un SPF ou de structures & armature continue en métal ou en béton armé qui agissent comme un SPF naturel,
qui satisfont aux exigences d'équipotentialité de I'lEC 62305-3 et si les réseaux internes de la zone, le cas
échéant, sont protégés contre les surtensions afin d'éviter un étincelage dangereux.

NOTE 8 Les définitions et critéres associés aux zones dangereuses et aux zones d'étendue négligeable figurent
dans I'lEC 60079-10-1 [3] et I''EC 60079-10-2 [4].
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B.5 Probabilité P; qu'un impact sur une structure entraine des défaillances
des réseaux internes

Un systeme de protection par parafoudres coordonneés est approprié comme mesure de
protection pour réduire Pg.

La probabilité Pn qu'un impact sur une structure entraine des défaillances des réseaux internes
est donnée par:

Pg = Pgpp * Cip (B.5)

Pspp dépend de la conformité du systéme de protection par parafoudres coordonnés a
I''EC 62305-4 et des caractéristiques des réseaux internes. Les valeurs de Pgpp sont
indigquees dans le Tableau B.7 et dans le Tableau B.8;

Cip est un facteur associé aux conditions de blindage, de mise a la terre et d'isolation de
la ligne a laquelle est connecte le réseau interne. Les valeurs de €, sont données
dans le Tableau B.9.

NOTE 1 Un systéeme de protection par parafoudres coordonnés n'est efficace pour réduire P, que dans les
structures protégées par un SPF ou dans les structures a armature continue en métal ou en béton armé qui agit
comme un SPF naturel, lorsque les exigences d'équipotentialité de I'lEC 62305-3 sont remplies, quelle que soit la
classe de SPF.

NOTE 2 Si le toit est considéré comme une zone du batiment, les mesures de protection sont définies comme pour
les autres zones. Si une protection contre les impacts directs est exigée, le matériel sur le toit est protégé par le
SPF et les parafoudres sont congus selon la source de dommages S1 (couplage résistif et couplage inductif) dans
le Tableau B.7 ou dans le Tableau B.8 comme approche simple.
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Tableau B.7 - Valeurs types de Pgp, pour les parafoudres sur le réseau basse
tension qui servent de protection contre les sources de dommages S1, 52, 53, S4

NPF

Impacts directs et indirects

Impact a proximité

Impact sur la

Impact sur la

sur la ligne de la structure structure structure
Source de Source de
Source de Source de Source de dommages dommages s1b
dommages $32 dommages S42 dommages S22 S$12 (couplage (couplage
inductif) résistif)
kA P kA p kA P kA P kA P
10350 ps | 0 | mizops | 70 | 820 ps 2 | e2ops | 7| tomsops | 5P
Absence de
parafoudre 1 1 1 1 1
naiv 5 0,05 0.3 0,05 01 0.05 5 0.05 12,5 0.05
I 7.5 0,02 0.45 0,02 0,15 0,02 7.5 0,02 18,75 0,02
| 10 0,01 0,6 0,01 0,2 0,01 10 0,01 25 0,01
2,5¢4 1074 2,5¢ 1074
Meilleur
que le 3,759 |5x10°%| 375° | 5x10°°
NPF |
5¢d 1075 5¢ 1075

NOTE 1 Le NPF nécessaire pour les parafoudres peut étre différent du NPF du SPF.

NOTE 2 Pour les lignes blindées, la valeur des courants peut étre divisée par deux.

2 Pour obtenir des informations sur les valeurs de courant et les conditions spécifiques, voir I''EC 62305-1:2024,
Tableau E.1.

b Les valeurs de courant se référent a une seule ligne de service (n = 1) & conducteurs trois phases + neutre
(n" = 4); facteur de répartition k, = 0.5. Pour plus d'informations, voir I''EC 62305-1:2024, Article E.2.

¢ Parafoudre d'utilisation courante.

4 Les valeurs de S4 dans le Tableau E.1 de I'|EC 62305-1:2024 définies pour NPF | a IV sont indiquées dans les
lignes "meilleur que le NPF 1" du présent tableau.
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Tableau B.8 — Valeurs types de Pgpp, pour les parafoudres sur le réseau

de communication qui servent de protection contre les sources
de dommages S1, S2, S3, 54

NPF Impacts directs et indirects sur la Impact a proximité | Impact sur la Impact sur la
ligne de la structure structure structure
Source de Source de
Source de Source de Source de dommages S1° | dommages S1°
dommages $3? dommages S42 dommages 522 © d (couplage (couplage
inductif) résistif)
kA P kA P kA P kA P kA P
10350 us| o0 |emops| o0 | 820 ps P2 | gzops | 5P | qosss0ps | 0
Absence
de 1 1 1 1 1
parafoudre
Haiv 1 0,05 0.3 0,05 0,1 0,05 5 0,05 1,25f 0,05
I 1,5 0,02 0,45 0,02 0,15 0,02 7.5 0,02 | 1875 0,02
| 2 0,01 0.6 0,01 0.2 0,01 10 0,01 2.5 0,01
2,5¢ 1074 2,5¢ 1074
Meilleur
que le 3,75 | 5x10% | 3,75° |[5x105
NPF I
5° 1073 5° 1078

a

NOTE 1 Le NPF nécessaire pour les parafoudres peut étre différent du NPF du SPF.
NOTE 2 Voir la Recommandation UIT-T K.67 [13] pour plus d'informations.
NOTE 3 Valeurs pour les lignes aériennes non blindées. Pour les lignes enterrées, les valeurs des courants

peuvent étre divisées par deux. Pour les lignes blindées, les valeurs des courants peuvent étre divisées par
deux.

Pour obtenir des informations sur les valeurs de courant et les conditions spécifiques, voir I''EC 62305-1:2024,
Tableau E.2.

Des informations plus précises sont données dans I'Article E.2 de I'lEC 62305-1:2024.
Parafoudre d'utilisation courante.

L'acheminement dans les conducteurs en boucle et leur distance par rapport au courant induit compromet les
valeurs des surintensités prévues. Les valeurs du Tableau E.2 de I'lEC 62305-1:2024 font référence a des
conducteurs en boucle court-circuités et non blindés avec différents acheminements dans de grands batiments
(zone de boucle de I'ordre de 50 m2, largeur = 0,5 m), 4 1 m de distance par rapport a la paroi de la structure,
dans une structure non blindée (kg = 1). Pour des caractéristiques de boucle et de structure différentes, il

convient de multiplier les valeurs par les facteurs Kgy, Kgy. Kgq (VOir I'Article B.6).

L'acheminement dans les conducteurs en boucle et leur distance par rapport au courant induit compromet les
valeurs des surintensités prévues. Les valeurs du Tableau E.2 de I'|EC 62305-1:2024 font référence a des
conducteurs en boucle court-circuités et non blindés avec différents acheminements (zone de boucle de |'ordre
de 50 m?, largeur = 0,5 m), & 350 m de distance par rapport au coup de foudre, dans une structure non blindée.
Pour des caractéristiques de boucle et de structure différentes, il convient de multiplier les valeurs par les
facteurs Kg,. Kg,. Kgy (voir I'Article B.6).

Des informations plus précises sont données dans 'Article E.2 de I'lEC 62305-1:2024.
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Les valeurs de probabilité Pgp, données dans le Tableau B.7 et dans le Tableau B.8 se référent
au cas ol Py, est negligeable par rapport a Pg. Dans ce cas, Pgpp = Pq. Les valeurs de Pgpp
données dans le Tableau B.7 et dans le Tableau B.8 peuvent &tre obtenues au moyen d'un
systéme comportant deux SPD. Pour certaines applications, l'installation de deux SPD peut ne
pas étre possible. |l est nécessaire de comparer le niveau de protection U, et les paramétres
de courant de decharge Timp afin d'évaluer I'efficacité d'un systéme de parafoudres.

Des valeurs de probabilité Pgpp autres que celles indiquées dans le Tableau B.7 et dans le

Tableau B.8 peuvent étre utilisées si elles sont suffisantes pour réduire le risque R et la
frequence des dommages F au-dessous des valeurs tolérables.

NOTE 3 Les caractéristiques de la ligne en amont du systéme de SPD et du circuit interne en aval de ce systéme
ont une forte influence sur la valeur de la probabilité Pgpn qu'un appareil protégé par un systéme de SPD soit

endommagé. L'indisponibilité d'informations quant au choix approprié d'un systéme de parafoudres dont la probabilité
Py, est négligeable représente un probléme complexe. Les régles simplifiées données a titre de recommandation

générale a I'Annexe C de I'|lEC 62305-4:2024 peuvent étre utilisées comme premiére approximation. Dans ce cas,
les valeurs de Pg, obtenues sont supérieures a celles indiquées dans le Tableau B.7 et dans le Tableau B.8.

NOTE 4 Des informations complémentaires sur le choix d'un systéeme SPD qui donne la probabilité exigée Py,
peuvent étre fournies aprés une étude approfondie.

NOTE 5 Les valeurs indiquées dans le Tableau B.7 et dans le Tableau B.8 s'appliquent aux cas courants. Les
valeurs de P, fondées sur une analyse plus approfondie peuvent étre déterminées selon I'Annexe D.
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Tableau B.9 - Valeurs des facteurs C et C | en fonction
des conditions de blindage, de mise a la terre et d'isolation

Type de ligne extérieure Connexion a l'entrée Cp | Cy
Ligne aérienne non blindée MNon définie 1 1
Ligne enterrée non blindée Non définie 1 1
Ligne de puissance & neutre mis a la Aucun 1 0.2

terre en plusieurs emplacements

Ligne enterrée blindée (de puissance |Blindage non relié & la borne d'équipotentialité a laquelle le

ou de communication) matériel est connecté 1 0.3
Ligne aérienne blindée (de puissance |Blindage non relié & la borne d'équipotentialité a laquelle le 1 0.1
ou de communication) matériel est connecté :

Ligne enterrée blindée (de puissance |Blindage relié a la borne d'équipotentialité a laquelle le 1 0
ou de communication) matériel est connecté

Ligne aérienne blindée (de puissance |Blindage relié & la borne d'équipotentialité a laquelle le 1 0
ou de communication) matériel est connecté

Céable de protection contre la foudre
ou céblage dans des conduits ou Blindage relié & la borne d'équipotentialité a laquelle le 0 0
canalisations métalliques de cable de |matériel est connecté
protection contre la foudre

Pas de ligne extérieure ou ligne

” Pas de connexion a des lignes métalliques extérieures 0 0
optique

Tout type Connexion & une interface d'isoclement selon I''EC 62305-42 0 0

2 Pour ce matériel, les valeurs de ' et (| sont indiquées dans le présent tableau en fonction du type de ligne
extérieure et de connexion a l'entrée. €, =0 uniquement si l'interface d'isolement est protégée par un

parafoudre ou s'il est démontré par des essais que la tenue aux chocs de l'interface d'isolement est appropriée.
Dans le cas contraire, C, = 1. Voir aussi la Note 5.

NOTE 6 Une interface d'isolement fait partie d'un réseau interne et sa probabilité de défaillance peut étre évaluée
en fonction de sa tension de tenue. Un parafoudre qui protége l'interface d'isolement, s'il est fourni, protége méme
le matériel en aval lorsque le réseau interne entre l'interface d'isolement et le matériel est blindé. Lorsque le réseau
interne n'est pas blindé et que la tension induite dans cette boucle, calculée selon le NPF exigé, est supérieure a la
tension de choc assignée du matériel, un parafoudre supplémentaire peut étre utilisé pour protéger le matériel en
aval.

NOTE 7 Dans I'évaluation de la probabilité P, les valeurs de Cp données dans le Tableau B.9 se référent aux
réseaux internes blindés. La valeur de C  d'un réseau interne non blindé qui n'est pas connecté a des lignes

extérieures ou a des lignes optiques, ou qui est connecté & des lignes extérieures qui comportent des cables de
protection contre la foudre ou a des systémes qui comportent des cablages dans des conduits ou canalisations
métalliques de cable de protection contre la foudre, reliés & la borne d'équipotentialité a laquelle le matériel est

connecté, est égale a la probabilité selon laquelle la tension induite U, est inférieure ou égale a la tension de choc
assignée U du réseau interne (U, < U, ). Pour I'évaluation de la tension induite U/, voir I'EC 62305-4:2024,
Annexes A et H. Dans les autres cas, il est admis par hypothése que C = 1.

B.6 Probabilité Py qu'un impact & proximité d'une structure entraine des
défaillances des réseaux internes

Un SPF maillé, des ecrans, des précautions de cheminement, une tension de tenue améliorée,
des interfaces d'isolement et des systemes de protection par parafoudres coordonnés sont
appropriés comme mesures de protection pour réduire Py,.
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La probabilité P, de defaillance des réseaux internes due a un impact & proximité d'une
structure dépend des MPF adoptées (voir I'lEC 62305-4).

Si aucun systéme de protection par parafoudres coordonnés conforme aux exigences de
I'"'EC 62305-4 n'est prévu, la valeur de Py, est égale a la valeur de Pyg.

Si un systéme de protection par parafoudres coordonnés conforme a I'lEC 62305-4 est prévu,
la valeur de P, est donnée par:

Py = Pgpp * Pys (B.6)

Pour les réseaux internes dont les matériels ne satisfont pas aux normes de produits
applicables en matiére de résistivité ou de niveau de tension de tenue, il convient de formuler
I'hnypothése Py, = 1.

Pspp dépend du systéme de protection par parafoudres coordonnés, de la surface de boucle
du circuit du parafoudre et de I'appareil a protéger. Les valeurs de Pgpp sont indiquées dans le
Tableau B.7 et dans le Tableau B.8.

NOTE 2 En raiscon des trés faibles valeurs de charge prévisible qui circulent dans le parafoudre par rapport a ce a
quoi un parafoudre habituel choisi peut résister, Py, est la probabilité que la valeur de la tension résiduelle dépasse

le niveau de protection exigé qui correspond au courant qui circule dans le parafoudre (Pup); cette probabilité dépend
de la surface de boucle A du circuit du parafoudre et de I'appareil, et de la tension de choc assignée U, de I'appareil

a protéger. Des régles simplifiées sont données & titre de recommandation générale dans I'lEC 62305-4:2024,
Annexe C.

Les valeurs de Py;q sont obtenues a partir du produit:

Pys = (Ksq % Kg2 * Kg3)? (B.7)

Kgq prend en compte l'efficacité de I'écran de la structure, du SPF ou d'autres écrans a la
frontiere de la ZPF 0/1;

Kgo, prend en compte l'efficacité des ecrans internes de la structure a la frontigre de la
ZPF XIY (X>0,Y > 1);

Kg3 prend en compte les caractéristiques du cablage interne (voir le Tableau B.10).

NOTE 3 Dans I'Equation (B.6), Kg, (qui était lié a la tension de tenue aux chocs du réseau a protéger dans les
éditions précédentes du présent document) est égal & 1, car la tension de tenue est déja prise en compte dans le

calcul de N,

NOTE 4 Kg, = 5I50,

ou

S=wx /| estlasurface de boucle;
w (m) est la largeur du circuit interne;
1(m) est la longueur du circuit interne.
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Dans une ZPF, a une distance de seécurité de I'eécran de limite au moins égale a la largeur de
maille wy,, les facteurs Kg; et Kg, pour le SPF ou pour les blindages spatiaux maillés peuvent

étre évalués comme suit:
Kgq=0,12 % wyq (B.8)

Kgp = 0,12 % wop (B.9)

ol w1 (M) et w,o (M) sont les largeurs de maille du blindage spatial maillé ou des conducteurs

de descente maillés de type SPF, ou encore la distance de séparation entre les colonnes
metalliques de la structure ou entre les armatures en béton armeé qui font office de SPF naturel.

Pour les blindages électromagnétiques meétalliques continus d'une épaisseur supérieure ou
égale a 0,1 mm, Kgq = Kgp = 1074,

NOTE 5 Lorsqu'il est prévu un réseau d'équipotentialité maillé conforme a I'lEC 62305-4, les valeurs de K, et K,
peuvent étre divisées par deux.

Si une boucle d'induction est active a proximité des conducteurs blindés a la frontiére d'une
ZPF, a une distance du blindage plus faible que la distance de sécurité, les valeurs de Kgq et

Kg, sont plus élevées. Par exemple, pour les distances comprises entre 0,1 w,,, et 0,2 w,, par
rapport au blindage, il convient de doubler les valeurs de Kg4 et Kg5.

Pour une cascade de ZPF, la valeur finale Kg, est le produit des valeurs correspondantes Kg,
de chaque ZPF.

NOTE 6 La valeur maximale de Kg, et de K, est limitée a 1.
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Tableau B.10 - Valeur du facteur Kg; en fonction du cablage interne

Type de cablage interne Kg.*

Céable non blindé — Pas de précaution de cheminement afin d'éviter des

1
boucles®

Cable nen blindé — Précaution de cheminement afin d'éviter des boucles

de grande taille® 0.5
Cable non blindé — Précaution d'acheminement afin d'éviter des boucles 0.2
de grande taille? !
Cable non blindé — Précaution d'acheminement afin d'éviter des boucles® 0,01
Cables blindés et cables acheminés par des conduits métalliques’ 0,000 1

2 Données relatives & des circuits de 100 m de longueur. Pour les circuits plus courts, les
valeurs de K, peuvent étre réduites proportionnellement.

®  Conducteurs en boucle avec différents acheminements (espacement entre conducteurs sous
tension et conducteur PE 2 0,5 m) dans de grands batiments (surface de boucle de I'ordre
de 50 m2).

¢ Conducteurs en boucle acheminés dans le méme conduit (espacement entre conducteurs
sous tension et conducteur PE < 0,25 m) ou conducteurs en boucle avec différents
acheminements dans de petits batiments (surface de boucle de I'ordre de 25 m?).

9 Conducteurs en boucle acheminés dans le méme conduit (espacement entre conducteurs
sous tension et conducteur PE 0,1 m) ou conducteurs en boucle avec différents
acheminements dans de petits batiments (surface de boucle de I'ordre de 10 m?).

® Conducteurs en boucle acheminés dans le méme cable (espacement entre conducteurs sous
tension et conducteur PE de I'ordre de 0,005 m) (surface de boucle de l'ordre de 0,5 m?).

T Blindages et conduits métalliques reliés a une borne d'équipotentialité aux deux extrémités,
et matériel connecté a la méme borne d'équipotentialité.

B.7 Probabilité P, qu'un impact sur une ligne entraine des dommages dus a
des tensions de contact

Les valeurs de probabilité P|; qu'un impact sur une ligne entraine des dommages dus a des

tensions de contact a l'intérieur de la structure dépendent des caractéristiques du blindage de
la ligne, de la tension de tenue aux chocs des réseaux internes connectés a la ligne, des
mesures de protection telles que les restrictions physiques ou les panneaux d'avertissement et
des interfaces d'isolement ou des parafoudres prévus pour le réseau d'équipotentialité a
I'entrée de la ligne conformément a I'lEC 62305-3.

NOTE 1 Un systéme de protection par parafoudres coordonnés conforme a I'lEC 62305-4 n'est pas nécessaire pour
réduire Py Dans ce cas, des SPD conformes a I'lEC 62305-3 sont suffisants.

Les valeurs de P, sont données par:

Py = Pam * Peg * P p * Prws * Cip X 1y (B.10)

deépend des mesures de protection contre les tensions de contact, telles que restrictions
physiques ou panneaux d'avertissement. Les valeurs de P, sont données dans le
Tableau B.1;

Prws est la probabilité qu'un systéme d'alerte aux orages (TWS) ne détecte pas un
phénomeéne de foudre dans la zone cible;
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NOTE 2 L'objet d'un message d'alerte créé par un TWS est d'assurer une évacuation immédiate et compléte de la
zone exposée. Si cette évacuation n'est pas assurée ou si aucun TWS n'est prévu, ou si le fabricant ne déclare pas
le FTWR, il est admis par hypothése que Pr,g=1 (voir aussi I''EC 62305-1:2024, 7.1 pour les restrictions

d'application d'un TWS).

NOTE 3 Ladéconnexion est une option qui peut étre utilisée dans le cadre d'une évaluation au cas par cas, compte
tenu de la tension générée en I'absence de protection contre les tensions de choc. La déconnexion peut étre valable
pour les chocs en provenance des lignes (directs ou induits). Voir I''EC 62305-1 pour plus d'informations.

P p est la probabilité de défaillances des réseaux internes dues a un impact sur la ligne
connectee en fonction des caractéristiques de la ligne. Les valeurs de P,  sont données
dans le Tableau B.11 et dans le Tableau B.12;

NOTE 4 Les valeurs de P, peuvent éire calculées a |'aide des équations suivantes:

P n=P(I)

I=U /(4 %R, xpx1073)

ou

I estle courant de créte des premiers coups de foudre positif et négatif (kA);
R, estla résistance par unité de longueur de la gaine (Q/km);

p est la résistivité du sol (Q - m).

Pgg  depend de la liaison équipotentielle conforme a I'lEC 62305-3. Les valeurs de Pgg sont
indiquées dans le Tableau B.13;

NOTE 5 PERp = PQ

C p estun facteur qui depend des conditions de blindage, de mise a la terre et d'isolement
de la ligne. Les valeurs de C|  sont données dans le Tableau B.9;

't est le facteur de réduction en fonction du type de surface du sol ou du plancher. Les
valeurs de r, sont données dans le Tableau B.2.

NOTE 6 Lorsgu'un ou plusieurs SPD conformes a I'lEC 62305-3 sont prévus pour la liaison équipotentielle a I'entrée
de la ligne, la mise a la terre et I'équipotentialité réalisées conformément a I'lEC 62305-4 peuvent améliorer la
protection.
Tableau B.11 - Valeur de la probabilité P_p en fonction de la résistance Rg
de I'écran du céble et de la tension de tenue aux chocs Uy du matériel

Tension de tenue Uy, en kV

Conditions de cheminement, de blindage et de mise a la terre | 0,35 | 0,5 ‘ 1 | 1,5 | 2,5 | 4 ‘ 6 | 12

FLD

Ligne aérienne ou enterrée, non blindée ou blindée, dont le
blindage n'est pas relié a la borne d'équipotentialité 4 laquelle le 1 1 1 1 1 1 1 1
matériel est connecté

Céble blindé aérien ou enterré, dontle |g5 q/km < Rg =20 Q/km | 1 1 1 1 loes| 09 |08 | 04
blindage est relié & la borne ! ) ! !

d'équipotentialité a laquelle le matériel
es[qcoﬁnecté a 1 Q/km < Rg =5 Q/km 1 1 |09(08|06|03|01]002

Rg =1 Q/km 1 |(0,85|06|04| 0,2 |0,04|0,02 0,005
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Tableau B.12 - Valeur de la probabilité P 5 en fonction de la résistance Rg
de I'écran du céable et de la tension de tenue aux chocs supérieure Uy, du matériel

Tension de tenue Uy, en kV

Conditions de che_min_ement, de blindage et de 16 | 20 | 40 | 60 | 75 | a5
mise a la terre

Ligne aérienne ou enterrée, non blindée ou blindée,
dont le blindage n'est pas relié a la borne 1 1 1 1 1 1
d'équipotentialité a laquelle le matériel est connecté

Céble blindé aérien ou enterré, dont 5 Q/km < Ry

le blindage est relié & la borne 0,3 0,15 0,03 0,01 0,007 0,005

d'équipotentialité a laquelle le = 20 O/km
matériel est connecté
1 Q/k R
M =%s] 0,01 | 0,007 |00015| 0001 |4x10*|2x10
<5 Q/km

Ry =1Q/km (0,002 (0,0015[4x10*|{1,5x107*| 10% |0,7x10™*

NOTE 7 En zone suburbaine et urbaine, une ligne de puissance BT utilise généralement un cable non blindé enterré
tandis qu'une ligne de communication utilise un cable blindé enterré (avec un nombre minimal de 20 conducteurs,
une résistance de blindage de 5 Q/km et un diamétre du fil de cuivre de 0,6 mm). Dans les zones rurales, une ligne
de puissance BT et une ligne de communication utilisent chacune un céble non blindé aérien (diametre du fil de
cuivre: 1 mm). Une ligne de puissance HT enterrée utilise généralement un céble blindé de résistance de blindage
de l'ordre de 1 Q/km & 5 Q/km. Les informations fournies par la présente note peuvent étre améliorées aprés une
étude plus approfondie.

NOTE 8 Des valeurs inférieures a celles indiquées dans le Tableau B.11 et dans le Tableau B.12 peuvent étre
attribuées a la probabilité P, lorsque I'écran de la ligne est relié aux deux extrémités au méme systéme de mise a

la terre.

Tableau B.13 - Valeurs types de probabilité Pgg qui correspondent au NPF
pour lequel le parafoudre est concu pour protéger contre la source de dommages S3

Lignes de Lignes de communication
puissance
P,
NPF KA KA es
10/350 ps 10/350 ps
Absence de 1
parafoudre
naiv 5 1 0,05
1] 7.5 1,5 0,02
| 10 2 0,01
NOTE Pour obtenir des informations sur les valeurs de courant et les conditions
spécifiques, voir I'lEC 62305-1:2024, Tableaux E.1 et E.2

NOTE 9 Des valeurs de Py inférieures & celles du Tableau B.13 sont possibles si les valeurs de !‘mp et de J pour
lesquelles les parafoudres sont congus sont supérieures a celles qui sont exigées pour le NPF I.

B.8 Probabilité P, qu'un impact sur une ligne entraine des dommages
physiques par incendie ou explosion

Les valeurs de probabilité Py, qu'un impact sur une ligne qui entre dans la structure entraine
des dommages physigues par incendie ou explosion dépendent des caractéristiques du
blindage de la ligne, de la tension de tenue aux chocs des réseaux internes connectés a la
ligne et des interfaces d'isolement ou des parafoudres prévus pour le réseau d'équipotentialite
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NOTE 1 Un systéme de protection par parafoudres coordonnés conforme a I'lEC 62305-4 n'est pas nécessaire pour
réduire Py. Dans ce cas, des SPD conformes a I'lEC 62305-3 sont suffisants.

La valeur de Py, est donnée par:

Py=Pgg % P px Prygx Clpxrpxr, (B.11)

P p est la probabilité de défaillances des réseaux internes dues a un impact sur la ligne
connectée en fonction des caractéristiques de la ligne. Les valeurs de P sont données
dans le Tableau B.11 et dans le Tableau B.12;

Prws est la probabilité qu'un systéme d'alerte aux orages (TWS) ne détecte pas un
phénoméne de foudre dans la zone cible;

NOTE 2 L'objet d'un message d'alerte créé par un TWS est d'assurer une évacuation immédiate et compléte de la

zone exposée. Si cette évacuation n'est pas assurée ou si aucun TWS n'est prévu, ou si le fabricant ne déclare pas
le FTWR, il est admis par hypothése que Pp,g =1 (voir aussi I'EC 62305-1:2024, 7.1 pour les restrictions

d'application d'un TWS)

NOTE 3 Ladéconnexion est une option qui peut étre utilisée dans le cadre d'une évaluation au cas par cas, compte
tenu de |a tension générée en |'absence de protection contre les tensions de choc. La déconnexion peut étre valable
pour les chocs en provenance des lignes (directs ou induits). Voir I''EC 62305-1 pour plus d'informations.

Pgg  dépend de la liaison equipotentielle conforme a I'lEC 62305-3. Les valeurs de Pgg sont
donneées dans le Tableau B.13;

C.p estun facteur qui déepend des conditions de blindage, de mise a la terre et d'isolement
de la ligne. Les valeurs de C, , sont données dans le Tableau B.9;

" est le facteur de réduction en fonction des dispositions prises pour reduire les
conséquences d'un incendie. Les valeurs de o sont données dans le Tableau B.5;
re est le facteur de réduction en fonction du risque d'incendie ou d'explosion de la

structure. Les valeurs de r; sont données dans le Tableau B.6.

NOTE 4 Lorsqu'un coup de foudre frappe directement un service extérieur enterré, ce service peut étre endommagé
(dommages mécaniques, incendie, etc.) ou le cable peut étre perforé en plusieurs endroits sur sa longueur, ce qui
entraine une détérioration sur le long terme (corrosion, par exemple). Ces dommages n'entrent pas dans le domaine
d'application du présent document, qui examine uniquement l'incidence des services sur la structure & I'étude.

B.9 Probabilité Py qu'un impact sur une ligne entraine des défaillances des
réseaux internes

Les valeurs de probabilité Py, qu'un impact sur une ligne qui entre dans la structure entraine
des défaillances des réseaux internes dépendent des caractéristiques du blindage de la ligne,

de la tension de tenue aux chocs des réseaux internes connectés a la ligne et des interfaces
d'isolement ou du systeme de protection par parafoudres coordonnés installé.

La valeur de Pyy est donnée par:

Py = Pgpp * Prws * Pp X Cip (B.12)

https://floridabuilding.org/c/c_report_viewer html.aspx

-2{ed3.0}b.pdf Page: 199

Mod_12298 Text_iec62305

248/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 198 - IEC 62305-2:2024 © IEC 2024

ol

Pspp  deépend du systéme de protection par parafoudres coordonnés. Les valeurs de Pgpp
sont données dans le Tableau B.7 et dans le Tableau B.8;

Prws  est la probabilité qu'un systeme d'alerte aux orages (TWS) ne détecte pas un
phénomene de foudre dans la zone cible;

NOTE L'objet d'un message d'alerte créé par un TWS est d'assurer une évacuation immédiate et compléte de la

zone exposée. Si cette évacuation n'est pas assurée ou si aucun TWS n'est prévu, ou si le fabricant ne déclare pas
le FTWR, il est admis par hypothése que Pp,g =1 (voir aussi I'EC 62305-1:2024, 7.1 pour les restrictions

d'application d'un TWS).

Pip est la probabilité de défaillances des réseaux internes dues a un impact sur la ligne
connectée en fonction des caractéristiques de la ligne. Les valeurs de P p sont
données dans le Tableau B.11 et dans le Tableau B.12;

Clp est un facteur qui dépend des conditions de blindage, de mise a la terre et d'isolement
de la ligne. Les valeurs de (| p sont données dans le Tableau B.9.

B.10 Probabilité P, qu'un impact a proximité d'une ligne entrante entraine des
défaillances des réseaux internes

Les valeurs de probabilité P; de défaillances des réseaux internes dues a un impact de foudre

a proximité d'une ligne qui entre dans la structure dépendent des caractéristiques du blindage
de la ligne et des interfaces d'isolement ou du systéeme de protection par parafoudres
coordonneés.

La valeur de P; est donnée par:

Pz = Pgpp * Pryws * Cy (B.13)

ol

Pgpp dépend du systéme de protection par parafoudres coordonnés. Les valeurs de Pgpp
sont données dans le Tableau B.7 et dans le Tableau B.8;

Prws est la probabilité qu'un systéme d'alerte aux orages (TWS) ne détecte pas un
phénoméne de foudre dans la zone cible;

NOTE Siun TWS génére un message d'alerte, il n'est considéré comme efficace que si la déconnexion immédiate

et compléte des lignes de distribution extérieures est assurée. Si cette déconnexion n'est pas assurée ou si aucun

TWS n'est prévu, il peut étre admis par hypothése que Pp,,q = 1.

(o est un facteur qui dépend des conditions de blindage, de mise a la terre et d'isolement
de la ligne. Les valeurs de C|, sont donnees dans le Tableau B.9.
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B.11 Probabilité P, qu'une personne se trouve a un emplacement dangereux

La probabilité Pp qu'une personne se trouve a un emplacement dangereux dépend du temps 1,
en heures par an pendant lequel les personnes sont présentes a cet emplacement dangereux:

Pp=1,18760 (B.14)

NOTE 1 Lorsque la valeur de 7, est inconnue, le rapport 1 /8 760 = 1.
NOTE 2 Lorsgu'un TWS permet I'évacuation temporaire d'une zone, 1, est multiplié par Pryq.

B.12 Probabilité P, qu'un matériel soit exposé a un événement provoquant des
dommages

La probabilite P, qu'un materiel non endommagé soit exposé a un événement qui provoque des
dommages dépend du temps ¢, en heures par année d'exposition du matériel a I'événement qui
provoque des dommages.

Po=1t,18760 (B.15)

NOTE 1 Lorsque la valeur de 7_ est inconnue, le rapport 1 /8 760 = 1.

NOTE 2 Dans le cas d'une zone explosive P_ peut étre calculé en tant que P_ = (1, / 8 760) x r, (r, faisant référence

au temps de présence maximal d'une atmosphére explosive divisé par 8 760) lors du calcul des composantes de
risque. Cela ne s'applique pas au calcul de la fréquence des dommages, pour lequel seule la probabilité P_ est

utilisée.
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Annexe C
(informative)

Evaluation des pertes Ly

C.1 Géneéralités

L, représente I'étendue moyenne des pertes dues a un événement dangereux, exprimée de

maniére relative par rapport a I'étendue maximale des pertes dans la zone a risque concernée
de la structure a protéger.

Il convient de choisir les valeurs de Ly en fonction du type de structure, d'aprés sa fonction ou

son contenu, ou les deux, de l'incidence sur la population de la perte de la structure (co(ts des
mesures d'urgence destinées a limiter les dommages, colts entrainés par la perte de la
structure et de la production, colts de reconstruction et frais généraux que la societé doit
supporter, par exemple).

Il convient que les valeurs des pertes Ly soient estimées et fixées par le concepteur de la

protection contre la foudre (ou par le propriétaire de la structure). Les valeurs moyennes des
pertes Ly dans une structure données dans la préesente Annexe C sont des valeurs types.

D'autres valeurs peuvent étre attribuées aprés une étude approfondie.

NOTE 1 Lorsque les dommages sur une structure dus a la foudre peuvent également impliquer des structures
environnantes ou I'environnement (propagation d'un incendie, explosion, émissions chimiques ou radioactives, par
exemple), une évaluation plus approfondie de L, qui tient compte de ces pertes complémentaires peut étre effectuée.

Voir I'Annexe E.

NOTE 2 |l est rare que la perte de vies humaines ne soit pas du tout prise en compte, car du personnel est présent
(au moins pendant certaines périodes) dans la plupart des structures (équipe de maintenance ou personnel de
sécurité, par exemple). La présence humaine est presque constante dans d'autres structures telles que les édifices
patrimoniaux nationaux ou les batiments de bureaux qui accueillent des employés et des visiteurs

Il est souligné que le risque global relatif & une structure ou une application donnée est la plupart du temps constitué
de plusieurs composantes de risque. Toutefois, pour calculer uniquement le risque de perte de vies humaines
(blessures permanentes comprises), l'une ou les deux pertes relatives moyennes suivantes peuvent étre fixées a la
valeur 0:

Lg, estle rapport type moyen des dommages physiques provoqués par un incendie ou une explosion;

L est le rapport type moyen des dommages physiques provogués par une défaillance des réseaux internes.

02

De la méme maniére, pour calculer uniquement le risque en prenant pour hypothése gu'il n'existe aucun risque de
perte de vies humaines (blessures permanentes comprises), il est admis de fixer une ou plusieurs des pertes relatives
moyennes suivantes a la valeur 0:

Ly estle rapport type moyen du nombre de personnes blessées par des tensions de contact et de pas;
est le rapport type moyen du nombre de personnes blessées par un coup de foudre direct;
Ly, estle rapport type moyen du nombre de personnes blessées par un incendie ou une explosion;

Ly, estle rapport type moyen du nombre de personnes blessées par une défaillance des réseaux internes.

Les autres paramétres sont calculés en fonction de I'application.

C.2 Pertes relatives moyennes par événement dangereux

Les pertes Ly se reféerent a |'etendue relative moyenne d'un type particulier de perte pour un
evénement dangereux dd a un impact de foudre, compte tenu de son étendue et de ses effets

consécutifs.

La valeur des pertes Ly varie avec la cause du dommage (D,p, D1, D, et D).
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Il convient de déterminer les pertes Ly pour chaque zone a risque qui compose |a structure ou
pour la structure dans son ensemble.

Les valeurs des pertes Ly pour chaque zone & risque ou pour la structure peuvent étre
déterminées conformément au Tableau C.1 et au Tableau C.2.

Tableau C.1 - Valeurs des pertes pour chaque zone

Pertes types

Lar=Lyr =Ly

Layp=Lp

Lgy =Lyy =Lgy

Lgy =Ly; = Lgp

Loy =Lyy =Ly =Lz = Loy

Lop=Lyz =Lyz =Lz = Loy

Lt estle rapport type moyen entre le nombre de personnes blessées par des tensions de
contact et de pas du fait d'un événement dangereux et le nombre total de personnes dans
la zone a risque ou la structure (voir le Tableau C.2);

Lp estle rapport type moyen entre le nombre de personnes blessées par un coup de foudre
direct du fait d'un événement dangereux et le nombre total de personnes exposées dans
la zone a risque ou la structure (voir le Tableau C.2);

Lgy estlerapport type moyen entre le nombre de personnes blessées par un incendie ou une
explosion du fait d'un événement dangereux et le nombre total de personnes dans la zone
a risque ou la structure (voir le Tableau C.2);

Lg, estle rapport type moyen entre les dommages physiques provoqués par un incendie ou
une explosion du fait d'un événement dangereux et I'étendue maximale des dommages
dans la zone a risque ou la structure (voir le Tableau C.2);

Lo1 estlerapport type moyen entre le nombre de personnes blessées par une défaillance des
réseaux internes du fait d'un événement dangereux et le nombre total de personnes dans
la zone a risque ou la structure (voir le Tableau C.2);

Lo estle rapport type moyen entre le nombre de dommages physiques provoqués par une

défaillance des réseaux internes du fait d'un événement dangereux et I'étendue maximale
des dommages dans |la zone a risque ou la structure (voir le Tableau C.2).

NOTE 1 La valeur moyenne type des pertes peut étre considérée comme la valeur moyenne des pertes dues & un
événement dangereux qui provoque des dommages.

NOTE 2 En ce qui concerne L., ou L, et L., ou Ly, les niveaux de pertes peuvent étre différents pour les
personnes et pour la structure, ce qui signifie par exemple que pour un hépital, la valeur L., peut étre choisie dans
la premiére ligne et la valeur L_, dans la deuxiéme ligne du Tableau C.2, et inversement pour un musée.

NOTE 3 |l est admis d'utiliser L_, = L_, en choisissant la valeur la plus élevée parmi les deux valeurs suggérées
dans le Tableau C.2.

NOTE 4 Ly, Ly, Lgy, Ly, se référent aux étres humains, tandis que L, et L,, se référent aux structures et aux
réseaux internes.
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Tableau C.2 - Valeurs moyennes types de Ly, L, Lgq, Lgy, Lgq €t L,

Type de structures ou de Ly Ly Lgy Lg, Lo, Loy
zones a risque
Structures ou zones a risque 1072 - 1072 = 1072 - 1072 1073 - 102
hautement essentielles ou a 2% 1071 2 x 107!
pertes trés élevées?
Structures ou zones & risque 10°2-101" | 102-10°1 1074 -10°% 1074 -10°2
essentielles ou a pertes élevées® 10-2 1072 =
-1
Structures ou zones a risque a 10 5% 1073 = 5% 1073 - 1075 = 10°% =
pertes normales® 5x 1072 5% 1072 5x10"4¢ 5x1074¢
Structures ou zones a risque a 2 %1073 = 2% 1073 - 1075 -107%% | 10°5-10%¢
faibles pertes? 2 x 1072 2x 1072

3 Telles que les structures ou les zones & risque avec risque d'explosion, les structures ou les zones a risque
équipées de matériels de réanimation électriques ou autres structures, lorsque les défaillances des réseaux
internes impliquent des risques de blessures sur des étres humains ou de danger pour |'environnement (blocs
opératoires et unités de soins intensifs dans les hopitaux, par exemple).

Telles que les structures ou les zones & risque liées aux personnes a mobilité réduite (bloc chambres dans les
hépitaux et les prisons, par exemple), les structures ou les zones & risque équipées de matériels essentiels 2
la réalisation de certains processus (salle de contréle dans les structures industrielles, centrale électrique,
centre de télécommunications, par exemple) et les structures ou les zones a risque avec un patrimoine culturel
(musée, par exemple).

¢ Telles que les structures ouvertes au public (églises, hétels, écoles, bureaux, batiments civils ouverts au public,
installations de loisirs, supermarchés, par exemple).

4 Telles que les batiments privés (immeuble d'appartements, ferme, par exemple).

¢ Cela s'applique uniquement lorsque le risque d'explosion ou les défaillances des réseaux internes impliquent
des risques de blessures sur des étres humains ou de danger pour I'environnement (par exemple, défaillance
d'un matériel en raison d'un choc qui entraine un rejet d'eau polluée dans la riviére ou lorsque l'incendie d'un
matériel provoqué par un choc peut se propager dans |la structure qui comporte des systémes photovoltaiques
ou des tensions en courant continu). En général, les structures ou les zones a risque qui présentent un tel risque
sont classées comme étant 4 pertes trés élevées ou 4 pertes élevées.

Une évaluation plus approfondie peut étre nécessaire pour les valeurs de perte (Lgq, Lpa, Loq,
Lg,). Les valeurs les plus elevées pour les pertes indiquées dans le Tableau C.2 sont

recommandées comme valeurs par defaut. D'autres valeurs peuvent étre utilisées en
s'appuyant sur une etude ou une expeérience specifique, en particulier si des valeurs inférieures
aux valeurs minimales suggérées indiquées dans le Tableau C.2 sont utilisées.

Lorsque des dommages sur une structure dus a la foudre impliquent des structures
environnantes ou l'environnement (par exemple, émissions chimiques ou radioactives), il
convient de tenir compte des pertes complémentaires Lg pour évaluer les pertes totales (Lgt

et LVT)‘

Lgr =Lg+ Lg (C.1)

Lyt =Ly+Lg (C.2)

ol Lg est le rapport type moyen des pertes a I'extérieur de la structure du fait d'un événement
dangereux sur |I'étendue maximale des pertes dans la zone.

NOTE 5 Lg peut étre évalué a l'aide de I'Annexe E.

NOTE 6 Des facteurs d'environnement peuvent également étre pris en compte, s'ils sont traités comme une zone
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Annexe D
(informative)

Evaluation de Pgpp

D.1 Généralités

Les valeurs indiquées dans le Tableau B.7 et dans le Tableau B.8 s'appliquent aux cas
courants. Les valeurs de Pgpp fondées sur une analyse plus approfondie peuvent étre

déterminées selon la présente Annexe D.

La présente Annexe D expligue comment le facteur de probabilité Pgpp d'un systéme de

protection par parafoudres coordonnes peut étre détermine. Elle est destinée aux applications
particuliéeres dans lesquelles des valeurs de Pgpp autres que celles données dans le

Tableau B.7 et dans le Tableau B.8 sont utilisées.

L'évaluation des valeurs de Pgpp par rapport aux différentes sources de dommages (& savoir

S1, S2, S3 et S4) est réalisée au moyen de graphiques obtenus a I'aide d'un outil de calcul qui
tient compte de I'effet de propagation entre le parafoudre et le matériel a protéger dans le
circuit, de la tension induite dans ce méme circuit et de la chute de tension dans les cables de
connexion du parafoudre.

Les graphiques font réféerence & des installations types et a la tension de choc assignée définie
du matériel, c'est-a-dire 2,5 kV pour l'accés d'alimentation et 1,5kV pour l'accés de
signalisation d'un matériel. Cela fait office de recommandation quant a I'obtention de Pgpp pour

d'autres cas a l'aide d'une méthode similaire.

La probabilité Py que les mesures de protection réduisent les défaillances des réseaux internes
dépend de la probabilité Pgpp d'un systéme de protection par parafoudres coordonnés.

Une defaillance d'un materiel protége par un systéme de parafoudre peut se produire si:

a) la charge associée au courant /Igpp qui traverse le parafoudre dépasse la valeur tolérée par
le parafoudre; ou

b) latension de protection U, dépasse le niveau de protection exigé Uy, du parafoudre afin de

réduire la valeur de surtension a I'entrée du matériel a une valeur inférieure ou égale a la
tension de choc assignée (U,,) du matériel.

La probabilité qu'une surtension n'endommage pas un matériel protégé par un systéme de
protection par parafoudres coordonnés correspond a la probabilité qu'aucune des conditions
(a) et (b) ne se produise.

Soit:

— Pg: probabilité associée a la source de dommages a l'origine du courant décrit dans la
condition (a);
— Pyp’ probabilité associée a la source de dommages a l'origine de la condition (b).

Alors la probabilité Pgpp est donnée par:

Pgpp =1—(1—-"Pg) % (1-"Pyp) (D.1)
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La probabilite Pgpp peut étre simplifiee comme suit lorsque la probabiliteé Py se refere aux
premiers coups de foudre positif et négatif et que la probabilité Py, se référe aux impacts
suivants des éclairs négatifs (cas le plus défavorable), et lorsque Pqg et Py, sont nettement
inférieures a 1:

Pgpp = P + 0,9 % Py, (D.2)

D.2 Valeurs de Pg

D.2.1 Valeurs de probabilité des premiers coups de foudre négatif et positif

Les valeurs de probabilité de la charge peuvent étre calculées avec les distributions log-
normales de la charge du premier coup negatif de courte durée (Pg_, moyenne m = 4,69 et

dispersion o = 0,383) et du premier coup positif de courte durée (FPq,, moyenne m =173,

dispersion o =0,57) données a I'Annexe A de I'IEC 62305-1:2024, et en combinant les
probabilités associées a une valeur de charge donnée, en estimant que 90 % des coups sont
négatifs et que 10 % sont positifs. La Figure D.1 montre ce calcul (Pg).

D.2.2 Source de dommages S1

D'aprés I'Annexe E de I''EC 62305-1:2024, la charge de la source de dommages S1 a |'origine

du courant de choc Jj,, dans le parafoudre peut étre calculée comme suit:

O=ILipp % n X n' | ke (D.3)

ke= n'"xR [ (n" xR, +R.);

=

est le nombre de services qui entrent dans la structure;

n est le nombre de conducteurs du service concernég;

Ry  estlarésistance des blindages par unité de longueur du service blindé;
R.  estlarésistance des conducteurs par unité de longueur du service;

ke = 1 pour les conducteurs non blindés.

La valeur de la charge donnée par I'Equation (D.3) est utilisée pour lire, sur la Figure D.1, la
probabilite Pq du courant de choc /i, du parafoudre.

EXEMPLE =n = 2 services et n' = 4 conducteurs non blindés, fimp = 10 kA, I'Equation (D.3) donne 0 =80C et la
probabilité P = 0,012 peut étre estimée sur la Figure D.1, tandis que lorsque n = 1, pour le méme courant de 10 kA,
I'Equation (D.3) donne @ = 40 °C et la probabilité P = 0,033 peut étre estimée sur la Figure D.1.
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Figure D.1 - Probabilité de charge des premiers coups de foudre négatif et positif

D.2.3 Source de dommages S3

D'aprés I'Annexe E de I''EC 62305-1:2024, la charge de la source de dommages S3 a |'origine
du courant de choc Jjy,, dans le parafoudre peut &tre calculée comme suit:

0=25xn"xIin, | ke (D.4)

La valeur de la charge donnée par I'Equation (D.4) est utilisée pour lire, sur la Figure D.1, la
probabilité P du courant de choc /iy, du parafoudre.

EXEMPLE 1 n'=2 conducteurs non blindés. Pour une ligne de communication, lorsque J’imp =10 kA,
I'Equation (D.4) donne Q =50 C et la Figure D.1 donne Poy = 0,024. Pour une ligne de communication, lorsque

fimp = 2,5 kA, I'Equation (D.4) donne ¢ = 12,5 °C et la Figure D.1 donne Pq=0,175.

Dans le cas spécifique d'une ligne de communication & deux conducteurs (une paire), appelee
ci-aprés "ligne de communication conventionnelle”, il est courant que la longueur (/,) de la
section des deux conducteurs qui entre dans la structure soit égale a environ 10 % de la
longueur totale (environ 4 km a 5 km de longueur totale, en reégle générale), alors que les autres
sections comportent de nombreuses paires, par exemple plusieurs centaines. Dans ce cas, la
valeur de probabilité Py peut étre eévaluee specifiquement en lien avec la section des deux

conducteurs de la maniére suivante:

Pq=0.1x Pq (D.5)

ol Pqq est la probabilité de la charge donnée par I'Equation (D.4).

EXEMPLE 2 »' = 2 conducteurs non blindés. Pour une ligne de communication conventionnelle, lorsque iimp =1 kA,

I'Equation (D.4) donne @ = 5 C et la Figure D.1 donne Pqy = 0,52, et il est alors possible d'utiliser I'Equation (D.5)
qui donne Py = 0,052.

https://floridabuilding.org/c/c_report_viewer html.aspx

-2{ed3.0}b.pdf Page: 207

Mod_12298 Text_iec62305

256/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 206 - IEC 62305-2:2024 © IEC 2024

D.2.4 Sources de dommages S2 et S4

D'aprés les valeurs de courant induit imputables a la source de dommages S2 ou S4 données
dans le Tableau B.7 et dans le Tableau B.8 ou dans le Tableau E.2 et dans le Tableau E.3 de
I'lEC 62305-1:2024, et étant donné que les parafoudres types utilisés ont une valeur de courant
nominal de décharge I, = 5 kA, les valeurs de probabilité Pqy et Pgz sont d'environ 1074 4 1073

(quasiment négligeables).

D.3 Niveau de protection par parafoudre

D.3.1 Généralités

Pour les besoins du présent document, les parafoudres a coupure de tension et a limitation de
tension sont définis comme suit:

— parafoudre a coupure de tension: parafoudre qui présente une impédance élevée en
I'absence de choc, mais qui peut chuter rapidement en réponse a un choc de tension;

— parafoudre a limitation de tension: parafoudre qui présente une impédance elevée en
I'absence de choc, mais qui diminue de maniére continue avec un courant et une tension
de choc croissants.

D.3.2 Source de dommages S1
D.3.2.1 Un parafoudre a limitation de tension
La valeur Py, est obtenue pour un courant de 1 kA (comme Pyp concerne les coups suivants)

et la tension résiduelle a 1 kA est appelée Up' ci-apres.

NOTE 1 Cette valeur peut étre obtenue a partir de la fiche technique du parafoudre et, en cas d'indisponibilité, une
approximation courante consiste & prendre la tension résiduelle & 5 kA et & la réduire de 200 V

Les valeurs de Py, en fonction de la tension résiduelle & 1 kA (U,') sont indiquées sur la
Figure D.2 pour différentes valeurs de parameétre k,;, lorsque U,, = 2,5kV, /. =0,5m,nxn'2 8
eth, >1.

r

ol
kq; = w X kg X ‘feq ! d;
feq = I, + ko % 1, [m] (voir 'Annexe H de I''EC 62305-4:2024);

I, etl, sont les longueurs (m) de la boucle d'induction entre le parafoudre et le matériel qui
sont respectivement paralléle et orthogonale aux conducteurs de descente;

I = ko % 1y =[lyxwxIn(d+1,)/d]/[l, % In(d +w)/d] [m];

w est la largeur (m) du réseau interne;

ke est la repartition du courant entre les conducteurs de descente;

d est la distance (m) entre la boucle d'induction et le conducteur de descente le plus
proche;

k, est le coefficient de réflexion;

kg est le rapport entre les tensions induites dans une boucle orthogonale et dans une
boucle paralléle au conducteur de descente.

NOTEZ2 Selon le Tableau B.10, un céble blindé peut étre représenté par w = 0,000 05 m.
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Figure D.2 - Probabilité PUP en fonction de la tension résiduelle Up' 1 kA du parafoudre

EXEMPLE n=2 n'=4 w=0005m,k =044, d=1m, [, =6m, [g=44m, I =05m, U, =25kV. Dans ce cas,
I,)=38m, [,,=98m, k; =002 et, en choisissant un parafoudre & limitation de tension avec U, =900V, la
Figure D.2 indique Pup =0,3.

D.3.2.2 Un parafoudre a coupure de tension

Les parafoudres a coupure de tension sont genéralement utilisés sur les lignes de
communication a lI'entrée de la structure et les niveaux de protection des tubes & décharge de
gaz (GDT, Gas Discharge Tubes) sont habituellement de 700 V ou 550 V.

La Figure D.3 indique les valeurs de Py, en fonction de différentes valeurs de paramétre ky;
pour les deux valeurs Up habituelles des GDT, a savoir 700 V et 550 V, lorsque U, = 1,5 kV,
{o=0,6m, k. > 1, n"2 20 conducteurs.

NOTE Les valeurs U, sont données pour 1 kV/ps (voir I'EC 61643-21).
EXEMPLE n=2, 1 =20, w=0,1m, k= 01,d=2m, ,=5m, I = 21 m, I.= 0,5m, u,=15% kV. Dans ce cas,

{eq =10 m, k;; = 0,05 et, en choisissant un parafoudre a coupure de tension avec (-'p = 550 V, la Figure D.3 indigque
Pyp = 0.3.
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Figure D.3 — Probabilité Py, en fonction de k4,

D.3.2.3 Association d'un parafoudre a limitation de tension et d'un parafoudre a
coupure de tension

Lorsque la puissance est répartie conformément au réseau TT, un parafoudre soumis a des
essais de classe | peut étre installé en amont du DDR. Cependant, la protection contre les
contacts directs necessite alors I'installation d'un parafoudre a coupure de tension entre les
conducteurs de neutre et les conducteurs PE (N-PE) en complément des parafoudres a
limitation de tension entre les conducteurs de neutre et les conducteurs de phases. Dans ce
cas, il est admis de prendre pour hypothése que la valeur de Pyp est la valeur la plus élevée

de celles liées aux parafoudres a limitation de tension ou a coupure de tension.

En ce qui concerne les installations types ot U,, = 2,5kV et U, =1,5kV du parafoudre a
coupure de tension, une protection avec un parafoudre ne peut étre obtenue que lorsque k. = 1,

c'est-a-dire lorsque la distance entre le parafoudre et le matériel a protéger est inférieure a
10 m et que I'endommagement du matériel n'entraine aucun danger pour les personnes. Dans
ce cas, la valeur de Py, est celle liée au parafoudre & limitation de tension; les valeurs de Py,

pour une installation type sont indiquées dans le Tableau D.1 en fonction du niveau de
protection a 1 kA du parafoudre & limitation de tension.

Tableau D.1 - Valeurs de Py, du parafoudre a limitation de tension en cas d'association
entre un parafoudre a limitation de tension et un parafoudre a coupure de tension

n n" w d L, L, L, k. k, vy Py,
m m m m m kv
0.8 0,005
2 4 0,005 1 2 8 10 0.44 1 1 0,007
1.2 0,009
Lorsque w = 0,1 m, il convient de multiplier les valeurs de Py, parun facteur de 60.
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Lorsque k. > 1, un second parafoudre a limitation de tension doit étre installé pour proteger
I'accés d'alimentation du matériel.

D.3.2.4 Deux parafoudres a limitation de tension

S12298Text Modification

Lorsque la valeur de probabilité Pgpp nécessaire ne peut pas étre atteinte par un seul

parafoudre a I'entrée du service dans la structure, il convient d'installer un second parafoudre
a limitation de tension (SPD2), qui peut résister & une charge coordonnée avec celle du premier
parafoudre.

La probabilité Pgpp de ce systéme de protection par parafoudres coordonnés est obtenue en
additionnant la probabilité P du premier parafoudre et la probabilité Pyp du second parafoudre
selon I'Equation (D.2).

Ces valeurs de Pyp en fonction du niveau de protection a 1 kA (Up') du SPD2 sont indiguées
sur la Figure D.4 pour différentes valeurs de paramétre ky;, lorsque U, =2,5kV, [,=0,6m,
nxn'z8etk >1.

ky; = 0,005

k=001 ——ky;=0,02

1.E-04

1.E-05
600 700 800 900 1000 1100 1200
Up V) IEC

Figure D.4 - Probabilité P, en fonction de la tension résiduelle U,' @ 1 kA du SPD2

D.3.2.5 Deux parafoudres: un parafoudre a coupure de tension et un parafoudre a
limitation de tension

Lorsque la valeur de probabilité Pgpp exigée ne peut pas étre atteinte par un seul parafoudre

a coupure de tension a I'entrée du service dans la structure, un second parafoudre a limitation
de tension (SPD2), qui peut résister a une charge coordonnée avec celle du premier parafoudre,
doit étre installé.

La probabilite Pgpp, de ce systéme de protection par parafoudres coordonnés est obtenue en
additionnant la probabilité Pq du premier parafoudre et la probabilité Py, du second parafoudre
selon I'Equation (D.2).

Ces valeurs de Pyp en fonction de la tension résiduelle a 1 kA ( fp‘) du SPD2 sont indiquées
sur la Figure D.5 pour différentes valeurs de paramétre ky;, lorsque U, =15kV, I;=0,5m,
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Figure D.5 - Probabilité Py, en fonction de la tension résiduelle U,' a 1 kA du SPD2

D.3.3 Source de dommages S3
D.3.3.1 Un parafoudre a limitation de tension

Les valeurs de PUp en fonction de la tension résiduelle a 1 kA (I.-’p') sont indiquees sur la
Figure D.6 pour différentes valeurs de longueur d'installation interne (/), lorsque U,, = 2,5 kV,
[.=0,5m,n'=4,k >1,w=0,005m et lalongueur de ligne extérieure /, est égale & 500 m.

EXEMPLE »'=4,w=01m, [, =20m,[/,=80m,/=100m,/ =0,5m, U, =2,5kV. En choisissant un parafoudre
a limitation de tension avec Up' =900V, la Figure D.6 indique Pyp = 0,125 lorsque w=0,005m et que

n' = 4 conducteurs. Néanmoins, la Note 3 de |la Figure D.6 indique que cette valeur est multipliée par 1,4 lorsque
w = 0,1 m, ce qui donne Pup =0,125 x 1,4 = 0,175.
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NOTE 1 Pour d'autres longueurs de ligne extérieure (/), les valeurs de Pup sont multipliées par le facteur 500/,
NOTE 2 Lorsque n' = 2, les valeurs de Py, sont multipliées par 1,4 (valeurs approximatives).

NOTE 3 Lorsque w = 0,1 m, les valeurs de Py sont multipliées par 1,4 (valeurs approximatives).

Figure D.6 - Probabilité Py, en fonction de la tension résiduelle a 1 kA (U,’)

D.3.3.2 Un parafoudre a coupure de tension

Les valeurs de P, n fonction de différentes valeurs de longueur d'installation interne (/), pour
deux niveaux de protection types des GDT, lorsque U,, = 1,5 kV, /[, =0,5m, w=0,1m, k. > 1 et
la longueur de ligne extérieure /,=500m, sont indiquées sur la Figure D.7 pour
n' = 20 conducteurs et sur la Figure D.8 pour n" = 2 conducteurs.

NOTE |l a été admis par hypothése que la longueur interne du circuit est verticale & 20 % et horizontale a 80 %
(par exemple, pour / = 30 m, le circuit est vertical sur 6 m et horizontal sur 24 m).
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w=0,1m;n"=20;/,=05m

S12298Text Modification
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NOTE 1 Pour d'autres longueurs de ligne extérieure (/), les valeurs de Py, sont multipliées par le facteur 500/7.

NOTE 2 Lorsque w = 0,005 m et »' = 20, la valeur approximative de Pup est de 0,003 4 avec / = 500 m pour les

deux valeurs de U, (550 V et 700 V). Cette valeur ne varie pas de maniére significative lorsque l'installation interne S
est blindée. N
Figure D.7 - Probabilité Pyp en fonction de différentes longueurs de circuit interne %
o
EXEMPLE 2 conducteurs non blindés, longueur de ligne extérieure de 500 m, U,=15 kV, 1= 05m,w=0,1met
I'=30 m. Lorsque des GDT avec Up = 550 V sont installés, la Figure D.8 indique Pyp = 0,134.
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NOTE 1 Pour d'autres longueurs de ligne extérieure (/)), les valeurs de Py, sont multipliées par le facteur 500/,
NOTE 2 Lorsque w= 0,5 m et n' = 20, les valeurs de Pup ne varient pas de maniére significative.

NOTE 3 Lorsque w = 0,005 m et n' = 2, la valeur approximative de Py, est de 0,12 pour /; = 500 m et pour les deux
valeurs de U, (550 V et 700 V). Cette valeur ne varie pas de maniére significative lorsque l'installation interne est
blindée.

Figure D.8 - Probabilité Pyp en fonction de différentes longueurs de circuit interne

D.3.3.3 Parafoudre a limitation de tension et parafoudre a coupure de tension

Lorsque la puissance est répartie conformément au réseau TT, un parafoudre soumis a des
essais de classe | peut étre installé en amont du DDR. Cependant, la protection contre les
contacts directs necessite alors l'installation d'un parafoudre a coupure de tension entre les
conducteurs de neutre et les conducteurs PE (N-PE) en complément des parafoudres a
limitation de tension entre les conducteurs de neutre et les conducteurs de phases. Dans ce
cas, il est admis de prendre pour hypothése que la valeur de Pyp est la valeur la plus élevée

de celles liées aux parafoudres a limitation de tension ou a coupure de tension.

En ce qui concerne les installations types ou U,, = 2,5kV et U, = 1,5 kV du parafoudre a

coupure de tension, une protection avec un seul parafoudre ne peut étre obtenue que lorsque
k, = 1, c'est-a-dire lorsque la distance entre le parafoudre et le matériel a protéger est inférieure

a 10 m et que 'endommagement du matériel n'entraine aucun danger pour les personnes. Dans
ce cas, la valeur de P, est celle liée au parafoudre a limitation de tension, et les valeurs de

Pyp pour une installation type sont indiquées dans le Tableau D.2 en fonction du niveau de
protection a 1 kA du parafoudre a limitation de tension.

https://floridabuilding.org/c/c_report_viewer html.aspx

-2{ed3.0}b.pdf Page: 215

Mod_12298 Text_iec62305

264/540



4/22/25, 1:39 PM

BCIS Reports

S12298Text Modification

- 214 - IEC 62305-2:2024 © IEC 2024

Tableau D.2 - Valeurs de Pyp du parafoudre a limitation de tension

n' w i, I ! k, U, Py,
m m m m kV
0.8 0,05
4 0.1 2 8 10 1 1 0,07
1,2 0,1
Lorsque w = 0,005 m, il convient de multiplier les valeurs de Pup par un facteur de 0,8.

Lorsque &, > 1, un second parafoudre a limitation de tension doit étre installé pour protéger
I'accés d'alimentation du matériel.

D.3.3.4 Deux parafoudres a limitation de tension

Lorsque la valeur de probabilité Pgpn nécessaire ne peut pas étre atteinte par un seul

parafoudre a I'entrée du service dans la structure, un second parafoudre a limitation de tension
(SPD2), qui peut resister a une charge coordonnée avec celle du premier parafoudre, doit étre
installe.

La probabilité Pgpp de ce systéme de protection par parafoudres coordonnés est obtenue en
additionnant la probabilité Pq du premier parafoudre et la probabilite Pyp du second parafoudre
selon I'Equation (D.2).

Ces valeurs de Py, en fonction du niveau de protection a 1 kA (Up") du SPD2 sont indiquées
sur la Figure D.9 pour différentes longueurs d'installation interne (/), lorsque U, =2,5KkV,
Ic=05mw=0,1m,n"=4etk >1.

30m 1=50m
1.E+00

w=01m;n"=4;[.=05m

700 800 900 1000 1100 1200

Up V)
NOTE 1 Pour d'autres longueurs de ligne extérieure (/), les valeurs de Pup sont multipliées par le facteur 500/,
NOTE 2 Lorsque n' = 2, les valeurs de Py, sont multipliées par 1,4 (valeurs approximatives).

NOTE 3 Lorsque w = 0,005 m, les valeurs de Pup deviennent quasiment négligeables.

Figure D.9 - Probabilité P, en fonction de la tension résiduelle U, @ 1 kA du SPD2
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D.3.4 Parafoudres coordonnés en énergie: un parafoudre a coupure de tension et un
parafoudre a limitation de tension en aval

Lorsque la valeur de probabilité Pgpp nécessaire ne peut pas étre atteinte par un seul

parafoudre a I'entrée du service dans la structure, un second parafoudre a limitation de tension
(SPD2), qui peut résister a une charge coordonnée avec celle du premier parafoudre, doit étre
installe.

La probabilite Pgp, de ce systéme de protection par parafoudres coordonnés est obtenue en
additionnant la probabilité Pq du premier parafoudre et la probabilité Py, du second parafoudre
selon I'Equation (D.2).

Ces valeurs de Pup en fonction du niveau de protection a 1 kA (Up') du SPD2 sont indiquées
sur la Figure D.10 pour différentes longueurs d'installation interne (/), lorsque U,, = 1,5 kV,
[.=05m, w=0,1, n"=2 et k. > 1, sur la Figure D.11 lorsque w=0,5m avec n'=2 ou
20 conducteurs et sur la Figure D.12 lorsque w = 0,1 et »' = 20 conducteurs.

—_— 10m 30m 1=50m 100 m
1.E+00
n'=2;w=01m
1.E-0
o
1.E-02
1.E-03
100 150 200 250 300 350 400 450 500
U V) IEC

NOTE 1 Pour d'autres longueurs de ligne extérieure (/)), les valeurs de Py, sont multipliées par le facteur 500/,
NOTE 2 Lorsque ' = 4, les valeurs de PUD sont multipliées par 0,7 (valeurs approximatives).

NOTE 3 Lorsque w=0,005m et n' =2, les valeurs de Pup deviennent quasiment négligeables (Pup = 0,000 4
lorsque (-‘p' =400 V et Pup = 0,000 2 lorsque Up' = 200 V pour une longueur maximale de 100 m).

Figure D.10 - Probabilité Pyp en fonction de la surface de boucle interne
pourn'=2etw=0,1m
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NOTE 1 Pour d'autres longueurs de ligne extérieure (Il), les valeurs de Py, sont multipliées par le facteur 500/11.

NOTE 2 Des résultats similaires 4 ceux de la Figure D.11 peuvent étre obtenus lorsque »' = 20 avec w = 0,5 m.

Figure D.11 - Probabilité Pup en fonction de la surface de boucle interne
pourn'=2etw=0,5m

100 m

—/=10m 30m /=50m

1.E-01

n'=20; w=0,1m

Pup

100 150 200 250 300 350 400 450 500

! P V) IEC

NOTE 1 Pour d'autres longueurs de ligne extérieure (/). les valeurs de Pup sont multipliées par le facteur 500/1,.
NOTE 2 Lorsque w = 0,005 m, les valeurs de Py deviennent négligeables.

Figure D.12 - Probabilité Py, en fonction de la surface de boucle interne
pourn'=20etw=0,1m
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D.4 Source de dommages S4

D.4.1 Un parafoudre a limitation de tension

La Figure D.13 représente I'évaluation de PUp en fonction du niveau de protection a 1 kA (Up')
pour une surface de boucle interne différente en fonction du niveau de protection a 1 kA (U,"),
lorsque U, = 2,5kV, I, =0,5m, n'=4 et k, est pratiquement égal a 1.

A=5m2 —4=10m2 —4=20m2 ——1=50m2

1.E+00

1.E-01
o
S 1.E-02

1.E-03

1.E-04

1 000 1200 1400 1600 1800 2000 2200 2400

7y (V)

Figure D.13 - Probabilité P, en fonction du niveau de protection
Up' a1 kA du parafoudre pour une surface de boucle interne différente

EXEMPLE La Figure D.13 indique que lorsque w = 0,1 m et/ = 100 m, la probabilité Pup est d'environ 0,000 1 pour
f.-'p' = 1,6 kV. Un parafoudre soumis a des essais de classe Il avec /| =5 kA et UD' < 1,6 kV donne une probabilité
Pgpp = 0,000 1 par rapport & la source de dommages S4.

D.4.2 Un parafoudre a coupure de tension

Le parafoudre & coupure de tension est généralement utilisé sur les lignes de communication
a l'entrée de la structure et les niveaux de protection des GDT sont habituellement de 700 V ou
550 V.

La Figure D.14 donne I'évaluation de Py, en fonction d'une surface de boucle interne différente
pour les deux valeurs Up habituelles des GDT, & savoir 700 V et 550 V lorsque U,, = 1,5 kV,
l.=05metk >1.

EXEMPLE La Figure D.14 indique que lorsque U _=15kV, w=05m et /=100m, la probabilité Puu est
d'environ 0,004 pour (.:'p' =0,7 kV, et Pyp = 0,002 pour U, = 0.55 kV.
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Figure D.14 - Probabilité Py, en fonction d'une surface de boucle
interne différente pour deux niveaux de protection types des GDT

D.5 Source de dommages S2

Un parafoudre installé a I'extrémité de la boucle interne, a partir du matériel a protéger, ne peut
pas proteger ce matériel, car la tension induite dans la boucle entre le parafoudre et le materiel
n'est pas reduite et est egale a la tension de choc assignée du materiel (U,).

Une protection peut étre obtenue en installant un parafoudre a limitation de tension plus pres
du matériel afin de réduire les dimensions de la boucle d'induction. Il peut méme s'agir d'un
second parafoudre coordonné avec le premier situé a I'extrémité a partir du matériel a protéger.

Lorsque les dimensions de la boucle d'origine, S = w x | (m2), et les dimensions de la boucle
entre ce parafoudre et le matériel, §* = wy x /, (m2) sont définies, la valeur de Py, est donnee

par:
Pyp = [SNU,, - )12

ol

U (V) est le niveau de protection U, du parafoudre a coupure de tension ou la tension
residuelle a 1 kA (Up') d'un parafoudre a limitation de tension.

Les valeurs de Py, correspondent aux valeurs de Pgpp, car les valeurs de Pqg sont
généralement négligeables lorsque le courant nominal de décharge /) est égal ou supérieur a
2,5 kKA.
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Annexe E
(informative)

Etude approfondie des pertes complémentaires Lg liées a I'environnement

E.1 Généralités

La presente Annexe E est destinée aux applications particulieres. Pour la plupart des
structures, il n'est pas necessaire de calculer un risque pour l'environnement, mais si
nécessaire, il est possible d'utiliser la présente Annexe E comme recommandation.

L'Annexe E décrit une méethode simple qui consiste a définir les pertes complémentaires Lg

pour prendre en compte les dommages sur une structure qui peuvent impliquer des structures
environnantes ou I'environnement. S'il est nécessaire d'étudier de maniére plus approfondie les
dommages causés a une structure environnante ou a I'environnement, le concept suivant, decrit
a I'Annexe E, peut étre utilisé pour calculer la perte complementaire Lg. Avec ce concept,

I'incidence des difféerentes caractéristiques et conditions de la structure frappée par la foudre
et de son environnement sur les pertes complémentaires subies par I'environnement peut étre
estimée de maniere plus précise.

Les conditions suivantes sont valables:

— Les composantes de risque Rpt. Rap et Ry ne sont pas prises en compte pour
I'environnement, car elles ne s'appliquent qu'a la structure frappee par la foudre en soi;

— Les types de pertes suivants s'appliquent a I'environnement:
L,: pertes dues a des blessures sur des étres humains dans I'environnement;

L,: pertes dues & des dommages physiques a I'environnement.

E.2 Calcul des composantes de risque

Les composantes de risque qui s'appliquent a I'environnement sont calculées d'aprés les
equations indiquées dans le Tableau E.1.
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% Tableau E.1 - Composantes de risque pour différentes sources de dommages
é et différents types de pertes qui s'appliquent aux dommages a I'environnement
[ee]
% Source de dommages
N Type de N
— perte S1 Impact de foudre 82 In:g:ii:i?:;?uu:;e a 3 I::Jl:al_lcr::ﬁ f:;ldre S4 Impact de foudre a
w sur une structure p g proximité d'une ligne
structure (entrante)
R
VIE
Reie
_ = (N + Npy) = Py x Pog
=Np x Pgx Pog X Lgg x I
L, VAE
Blessures Reie Ry1e Ry Rzie
sur étres . . e .
vivants | - VD X PC X P P | SNy Py x Ppgx P | = (N + Ny} x Py x Ppg | = Nyx Py Ppg % Py
* Lo * Lyig X Py % Lyyg * Lz
Voir la note de bas de | Voir la note de bas de Voir la note de bas de Voir la note de bas de
page "a". page "a". page "a". page "a".
Rge Rype
= Np % Pg = Lgoe = (N + Ngy) x Py % Lygge
L
2 R
W2E

D Rooe Ryyoe Rzse

ommages o o = (N_+ Npy) x Py % Py _

physiques | = Np X Pg % Py % Logg | = Nig Py % Pe % Lye % Ly =N X Py x Py Ly

Voir la note de bas de | Voir la note de bas de . de b Voir la note de bas de
page "b". page "b" Voir la note ; c:' as de page "b".
page "b".

* Reig Ryies Ryyqe © Ry s'appliquent principalement aux structures avec risque d'explosion et pour les hopitaux
ou autres structures dans lesquelles des défaillances des réseaux internes entrainent des dangers mortels
immédiats.

b Reog Ryogs Ryoe © Ry, s'appliquent principalement aux structures avec risque d'explosion.

https://floridabuilding.org/c/c_report_viewer html.aspx

ol les relations génerales sont données ci-dessous:

Lgig = Lyie = Lrie

Leie = Lmie = Lwie = Lzie = Loie

PPE = izE / 8 760

Lgse = Lyog = Leoe

Leoe = Lyze = Lwae = Lzoe = Loze

(E.1)

(E.2)

(E.3)

(E.4)

(E.5)

Le4g  est le rapport type moyen entre le nombre de personnes blessées par un incendie ou
une explosion du fait d'un evénement dangereux et le nombre total de personnes dans
la zone environnante (voir le Tableau E.3);

Laqg estle rapport type moyen entre le nombre de personnes blessées par une défaillance
des réseany internas du fait d'nun dvénement dannereny st le nonmbre tatal de nerennnas
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Le,g  estle rapport type moyen entre les dommages physiques provoqueés par un incendie ou
une explosion du fait d'un événement dangereux et I'étendue maximale des dommages
dans la zone environnante (voir le Tableau E.4);

Loy estlerapport type moyen entre les dommages physiques provoqués par une défaillance
des réseaux internes du fait d'un événement dangereux et I'etendue maximale des
dommages dans la zone environnante (voir le Tableau E.4);

1, est le temps de présence des personnes a un emplacement potentiellement dangereux
dans la zone environnante (voir le Tableau E.2).

Tous ces paramétres sont fondés sur des scénarios et il convient de les évaluer de maniére
précise. Lorsqu'un scénario ne justifie pas une composante, il convient alors de considérer
cette composante comme égale a zéro. Par exemple, si un choc induit a l'intérieur d'une
structure ne peut pas générer de scénario qui entraine lui-méme des dommages sur des biens
a I'extérieur de la structure, il convient de considérer Ly, comme é€gal a 0.

Tous les autres paramétres donnés dans les équations du Tableau E.1 sont utilisés et calcules
comme cela est décrit 4 I'Annexe A et a I'Annexe B et dans la partie principale du présent
document.

Si les valeurs de tzz sont inconnues, il convient de prendre pour hypothése tz£/8 760 = 1
lorsque des zones résidentielles constamment occupées par des personnes peuvent se trouver
aux alentours de la structure.

Sinon, les valeurs suggéreées dans le Tableau E.2 peuvent étre utilisées. Ces valeurs peuvent
étre modifiées aprés une étude approfondie.

Tableau E.2 - Type de perte L1: Valeurs types suggérées pour la durée de présence de
personnes 7,g/8 760 associée dans différents environnements, limitées selon le

Tableau E.3
Type d'environnement t,gI8 7602
Site de travail 0.25
Site de travail avec plusieurs périodes d'activité 1.0
Structures ouvertes au public 0.5
Zones d'activités (industries et autres activités généralement non ouvertes au public) 0,75
Résidences 1
Routes 1
Voies ferrées 0.25
Voies fluviales 0.1
Voies piétonnes 0,75
Terrains ouverts et zones trés peu fréquentées (champs, prairies, foréts, terrains vagues, 0,25
marécages, etc.)
Zones peu fréquentées (jardins et zones horticoles, vignobles, zones de péche, gares de 0,25
triage, etc.)
Zones normalement ou souvent fréquentées (parkings, parcs, bains surveillés, terrains 0.5
sportifs)
Cas particuliers (fréguentation sporadique) 0.1
a éErw cas d'environnements "mixtes” qui présentent plusieurs valeurs, il convient d'utiliser la valeur la plus
levée.
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Pour L, et Lgg, les valeurs indiquées dans le Tableau E.3 sont des propositions. Des calculs
plus précis peuvent étre effectués. Lorsqu'il n'existe aucun risque pour les zones
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environnantes, il convient de prendre pour hypothése Ly4g = Lo = 0.

Tableau E.3 - Type de perte L1: Valeurs moyennes types

de Lgyg et Loqg @ I'extérieur de la structure

Valeurs de Risque environnemental — Risque environnemental —
LejgetLog Qui reste a l'intérieur Qui s'étend a I'extérieur
des clotures du site des clotures du site
Scénario
Lee® Low® Lese Lo
Explosion et surpression? 0,25 0,025 0.5 0.05
Flux thermique® 0,05 0,005 0,1 0,01
Fumées toxiques® 0,1 0,01 1,0 0,1
Pollution des sols® 0.1 0,01 0.5 0,05
Pollution des eaux® 0,259 0,025 2,5 0,25
Matiéres radioactives® ® 0,5 0,05 5 0,5

b

médical.

PTWS )

3 La surpression dépasse une valeur de 5 kPa.

La puissance thermique par zone dépasse une valeur de 3 kW/m?.

¢ Ces valeurs maximales peuvent &tre réduites en fonction de la quantité du polluant, du danger qu'il représente
et de la sensibilité de I'environnement.

Uniquement si la pollution peut atteindre la nappe phréatique, I'eau douce, la mer ou les océans.

¢ |l est possible que cette disposition ne s'applique pas lorsqu'une étude spécifiqgue qui comprend tous les
scénarios a été élaborée.

Ne s'applique pas aux sources scellées utilisées par exemple dans les dispositifs de mesure ou le matériel

9 Dans le cas d'un TWS, les valeurs de Lp,p et L, a l'intérieur des clotures du site sont multipliées par (1 -

Pour Lgog et Lgog, 1€s valeurs indiquées dans le Tableau E.4 sont des propositions. Des calculs
plus précis peuvent étre effectués. Lorsqu'il n'existe aucun risque pour les Zzones

environnantes, il convient de prendre pour hypothése Lg,e = Lyop = 0.
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Tableau E.4 - Type de perte L2: Valeurs moyennes types
de L, et Ly, a I'extérieur de la structure

S12298Text Modification

Scénario Risque environnemental

Lgse Loze

Explosion et surpression? 0.5 0,05
Flux thermique® 0,1 0,01
Fumées toxiques® 0.5 0,05
Pollution des sols® 0,2 0,02
Pollution des eaux® 0,59 0,05
Matiéres radioactives®® 1 0.1

2  La surpression dépasse une valeur de 14 kPa.
b La puissance thermique par zone dépasse une valeur de 8 KW/m?2.

¢ Ces valeurs maximales peuvent étre réduites en fonction de la quantité du
polluant, du danger qu'il représente et de la sensibilité de I'environnement.

Unigquement si la pollution peut atteindre le lit d'eau, I'eau douce, la mer ou les
océans.

2 |l est possible que cette disposition ne s'applique pas lorsqu'une étude spécifique
qui comprend tous les scénarios a été élaborée.

f Ne s'applique pas aux sources scellées utilisées par exemple dans les dispositifs
de mesure ou le matériel médical.
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Annexe F
(informative)

Etudes de cas

F.1 Généralités

La présente Annexe F fournit des études de cas qui portent sur une maison, un immeuble de
bureaux et un hopital en vue d'indiquer le risque et la frequence des dommages:

— la fagon de procéder a des calculs avec la valeur des paramétres et de déterminer la

necessite d'une protection;

— la contribution des différentes composantes a la valeur globale;
— l'effet des différentes mesures de protection pour réduire a la fois le risque et la fréquence

des dommages.
NOTE La présente Annexe F fournit des hypothéses pour tous les cas. Elle est destinée a donner des informations
sur I'évaluation des risques et des fréquences de dommages afin d'étayer les principes contenus dans le présent
documem‘_ Il ne s'agit pas de traiter les aspects propres aux conditions rencontrées dans toutes les installations ou
tous les réseaux.
Par souci de simplification, certains facteurs sont donnés comme suit:
Rg = Rg1 + Rpp
Rc = Req * Ry
Ry = Ry + Rmz
Ry = Ry1 + Ryp
Ry = Ryyq + Ryyp
Rz = Rz1 + Rz
Dans les tableaux, le tiret (-) signifie "non applicable".

Les valeurs de risque et de frequence calculées dans les tableaux sont fixées a 3 décimales.
Les valeurs inférieures sont donc exprimées par = 0.

En raison des valeurs arrondies utilisées pour le calcul, les résultats des valeurs calculées
peuvent étre légérement différents.

F.2 Maison

F.2.1 Données et caractéristiques pertinentes

NOTE Dans cet exemple, les indices supplémentaires P, T et D, qui représentent respectivement les lignes de
puissance, de communication et de données, ont été ajoutés aux parameétres existants.

La maison ne dispose d'aucune protection contre la foudre existante et est située dans une
region plate sans structures environnantes. La densite de points d'impact au sol de la foudre
est Ngg = 8 (nombre d'impacts par kmZ2 et par an). La maison est habitée durant six mois de
'année. L'hypothése retenue est que personne ne se trouve a I'extéerieur de la maison pendant
un orage.

Cette maison est desservie par une ligne de puissance aérienne basse tension et une ligne
téléphonique aérienne. Aucune partie conductrice externe n'est reliée a la maison.
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Les données relatives aux lignes entrantes et aux réseaux internes connectés a ces lignes sont
données dans le Tableau F.2 pour la ligne de puissance et dans le Tableau F.3 pour la ligne
de communication. La derniére colonne indique les emplacements ou les valeurs choisies
peuvent étre consultées ou le procede utilisé pour determiner une valeur. Dans le Tableau F.1,
la source de données de LSS ne peut pas fournir la valeur de k, aussi la valeur par défaut de 2
est utilisée. La structure ne fournit aucune protection contre les IEMF, aussi la valeur par défaut
de Kg4 est choisie. Aucun systéme d'alerte aux orages (TWS) n'est utilise dans la structure.

Lorsqu'aucune justification ni aucune référence a des articles spécifiques n'est donnée, les

valeurs ont été choisies a titre d'exemple.

Tableau F.1 - Maison: caractéristiques de I'environnement et de la structure

Paramétre d'entrée Commentaire Symbole Valeur Référence
Densité de points d'impact au sol
de la foudre (nombre de points Nag 8,0
d'impact par km? et par an)
Facteur qui lie Ng a Ngg k 2 Article A1
Dimensions de la structure (m) L, W, H 15,20, 6
Facteur d'emplacement de la .
C
structure Structure isolée D 1 Tableau A.1
Matériau de construction Magonnerie Pg 1 Tableau B.4
Blindage de la structure Aucun Kgy 1 Article B.6
Facteur d'environnement Rural Ce 1 Tableau A.4
SPF Aucun Pipg 1 Tableau B.3
TWS Aucun Prys 1 Article B.1
Tableau F.2 - Maison: ligne de puissance
Paramétre d'entrée Commentaire Symbole Valeur Référence
Longueur (m)? L 1000 Article A.4
Facteur d'installation Aérien Cp 1 Tableau A.2
Facteur de type de ligne Ligne BT Crp 1 Tableau A.3
Facteur d'environnement Rural Cep 1 Tableau A.4
‘ Ciop 1
Blindage, mise a la terre, isolation Aucun Tableau B.9
Clp 1
Liaison équipotentielle Aucun Pegp 1 Tableau B.13
Structure adjacente Aucun L, W, H, -
Facteur d'emplacement de la
structure Aucun Cpy - Tableau A.1
Tension de tenue du réseau interne U
‘wp 2,5
(kV)
Nombre de conducteurs Conducteurs trais L 4 Tableau B.7
phases + neutre P .
Paramétre résultant P op 1 Tableau B.11
U, est supérieur a Non utilisée, voir
Distance latérale pour 52 (m) [:wp "up - I'Equation (A.8) et
Wt le Tableau F.3
2 000/U,,,"8, voir
Distance latérale pour 54 (m) e 384 we
I'Equation (A.12)

* La longueur L, de la section de ligne étant inconnue, I'hypothése retenue est L, = 1 000 m (Article A.4).
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Tableau F.3 — Maison: ligne de communication

Paramétre d'entrée Commentaire Symbole Valeur Référence
Longueur (m) L 800 Article A.4
Facteur d'installation Aérien Cir 1 Tableau A.2
Facteur de type de ligne Ligne de . 1 Tableau A.3

communication ™ :
Facteur d'environnement Rural Cer 1 Tableau A.4
Blindage, mise & la terre Cior 1
. ' ! Aucun Tableau B.8
isolation C
uT 1
Liaison équipotentielle Aucun Pert 1 Tableau B.13
La baie de
communication &
l'autre extrémité
. - de la ligne est de
L.W,H - :
Structure adjacente Aucun AT trop faibles
dimensions pour
étre prise en
compte
Facteur d'emplacement de la .
C -
structure Structure isolée DJ Tableau A.1
Tension de tenue du réseau U 15
interne (kV) wT '
Nombre de conducteurs ny 2 Tableau B.8
Paramétre résultant P pr 1 Tableau B.11
U, est inférieur a 350/ U, VOIr
Distance latérale pour S2 (m) I.WT Tt 233 ) WT
e I'Equation (A.8)
2 000/Up7"8, voi
Distance latérale pour S4 (m) " 964 wro voir
I'Equation (A.12)

F.2.2 Calcul du nombre annuel prévisible d'événements dangereux

Les calculs sont donnés dans le Tableau F.4 pour les surfaces équivalentes d'exposition et

dans le Tableau F.5 pour le nombre previsible d'événements dangereux.

Tableau F.4 - Maison: surfaces équivalentes d'exposition de la structure et des lignes

Symbole Resuzltal Référence
m
Ap 2,58 x 10° A.2.1.2, Equation (A.3)
Structure
Ay 1,87 x 10° Article A.3, Equation (A.8)
Ligne de Ap 4,00 x 10* Article A.4, Equation (A.10)
pulssance Ap 7,69 x 10° Article A5, Equation (A.12)
4 4 i ;
Ligne de T 3,20 % 10 Article A.4, Equation (A.10)
communication A 1,54 x 108 Article A.5, Equation (A.12)
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Tableau F.5 — Maison: nombre annuel prévisible d'événements dangereux

Symbole Résultat Référence
1/an
Np 2,06 x 1072 A.2.4, Equation (A.5)
Structure
Ny 7.5 x 1071 Article A.3, Equation (A.7)
Ligne de Niep 3.2 x 107" Article A.4, Equation (A.9)
puissance Nip 3,07 Article A.5, Equation (A.11)
Ligne de Nyt 2,56 x 107" Article A.4, Equation (A.9)
communication Ny 6,17 Article A.5, Equation (A.11)

F.2.3 Evaluation des risques

Il convient en premier lieu d'identifier les zones a risque qui peuvent composer la structure.
Pour chaque zone a risque, le risque R et la frequence des dommages F causés aux réseaux
internes sont évalués.

Ceci entraine:

a) la nécessité de déterminer le risque R et de le comparer au risque tolérable Rt = 1075 (7.3).

Si nécessaire, il convient de choisir des mesures de protection adaptées pour atténuer ce
risque.

Les composantes de risque sont évaluées conformément au Tableau 3;

b) la nécessité de déterminer la fréquence de dommages F et de la comparer a la fréquence
de dommages tolérable F (9.3). Dans le cas présent, la fréquence tolérable des dommages

a eté fixée par le propriétaire du batiment & la valeur Fy = 1071, Par conséquent, il convient

de choisir des mesures de protection adaptées pour réduire cette fréquence des dommages,
si nécessaire. Les composantes de la fréequence des dommages sont évaluees
conformément au Tableau 4.

Dans cet exemple, seul le risque est calculé. La fréquence des dommages est traitée dans les
autres exemples.

F.2.4 Définition des zones a risque dans la maison
Les principales zones a risque suivantes peuvent étre définies comme suit:

Z4 (extérieur du batiment);
Z, (intérieur du batiment) est définie en tenant compte des eléments suivants:

— les deux réseaux internes (de puissance et de communication) couvrent tout le batiment;

— il n'y a pas de blindages spatiaux;

— la structure constitue un compartiment unique a I'épreuve du feu;

— par hypothése, les pertes sont constantes dans tout le batiment et correspondent aux
valeurs moyennes types du Tableau C.2.

Les valeurs de durée de présence annuelle des personnes dans chacune des zones a risque
et les composantes de risque a prendre en compte sont indiquées dans le Tableau F.6. Le
temps passé a I'extérieur du batiment est si limité que pour les besoins de cet exemple, il est
admis par hypothése que personne ne se trouve a l'extérieur du batiment (Z, est donc ignorée).
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% Tableau F.6 - Maison: durée de présence des personnes
5 et composantes de risque dans les zones a risque
|_
[} ) -
)] Durée de Composantes de risque
N o présence
— Zone a risque Rar Run Ry Re Ry Ry R, Ry, R,
n heures/ann
ée
Z, (intérieur du batiment) 4 380 X X X X

Pour la zone Z,, eétant donné que personne ne se trouve & I'exterieur du batiment, le risque de
choc qui frappe des personnes Rat = 0. Par hypothése également, il n'y a pas de réseaux
electrigues a I'extérieur du batiment et donc la frequence des dommages F = 0.

Les parametres deéfinis pour la zone Z, sont indiqués dans le Tableau F.7.

Tableau F.7 — Maison: valeurs pour la zone Z, (intérieur du batiment)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum ry 1075 Tableau B.2
Protection contre les chocs
P
(impact sur la structure) Aucun am 1 Tableau B.1 8
N
Position des personnes dans . P . oo
la zone exposée Non applicable ° 0 Article B.3 8)
©
Risque d'incendie Faible g 1073 Tableau B.6 o
Protection contre l'incendie | Aucun " 1 Tableau B.5
Facteur relatif aux - .
/8 760 = 4 380/8 760 P,
personnes dans |la zone 2 P 0.5 Equatlon (B.14) “'6
Q.
Facteur relatif aux matériels - . )
/8 760 = 8 760/8 760 P Q2
dans la zone Iy o 1 Equation (B.15) =
Blindage de la zone Aucun Kgy 1 Equation (B.9) %
(0]
Conducteurs non blindés =~
Cablage acheminés dans le méme Kgap 2x 101 Tableau B.10 Y
interne conduit 1o
o
Réseau ™
interne de Facteur de N
puissance tension de Upp 25 @
tenue (kV) o)
-l
Réseau SPD | Aucun Pgpn 1 Tableau B.7 £~
()
Cablage Conducteurs non blindés |—|
inlerneg avec différents Kgat 1 Tableau B.10 0
Réseau acheminements g
interne de | Facteur de N
communicati | tension de Uwr 1.5 |
on tenue (kV) io]
(]
Réseau SPD | Aucun Pgpp 1 Tableau B.8 =
Type de zone en fonction Zone a faibles pertes - - Tableau C.2
des pertes
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Paramétre d'entrée Commentaire Symbole Valeur Référence
Personnes blessées par
des tensions de contact et Ly 102
de pas
Personnes blessées par I
impact direct o -
. Personnes blessées par 2
L: pertes incendie L, 2% 10 Tableau C.2

Dommages physiques

. L -2
causés par un incendie F2 2x10

Personnes blessées en
raison de défaillances des Ly -
réseaux internes

Risque R. 1078

Valeur tolérable
Fréquence des dommages Fr 107"

F.2.5 Appréciation du risque

Le risque R peut étre exprimé selon I'Equation (1). Les composantes impliquées sont indiquées
dans le Tableau F.6 et les valeurs de risque dans le Tableau F.8.

Tableau F.8 — Maison: risque pour la structure non protégée (valeurs x 1075)

Symbole Z,
Rpr =0
Ry 0,062
Ry 0,003
R, 1,728

R 1,793
Ry 1

Comme le risque R est supérieur a la valeur tolerable Rt = 10-5, une protection contre la foudre
de la structure est exigée pour atténuer le risque.

F.2.6 Risque - Choix de mesures de protection

Selon le Tableau F.8, la principale contribution a la valeur de risque est donnée par la
composante R, (impact sur des lignes) et réduire cette composante peut étre suffisant pour

faire passer le risque au-dessous du niveau tolérable.

Pour réduire le risque R & une valeur tolérable, il convient d'examiner les mesures de protection
qui impliquent les composantes Ry,. Des parafoudres de NPF IV installés sur les lignes de
puissance et les lignes téléphoniques au point d'entrée dans la maison (liaison equipotentielle)
constituent des mesures appropriées. D'aprés le Tableau F.7, ces mesures permettent de
réduire la valeur de Pgg (en raison des parafoudres sur les lignes connectées) de 1 a 0,05 et
les valeurs de P,, par le méme facteur. L'insertion de ces valeurs dans les équations permet
d'obtenir de nouvelles valeurs des composantes de risque, comme cela est indique dans le
Tableau F.9, qui indique gque le risque total se situe désormais au-dessous du niveau tolérable.
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Tableau F.9 — Maison: composantes de risque
pour la structure protégée (valeurs x 10-5)

Symbole z,
Rar =0
Ry 0,062
Ry =0
R, 0,086

R 0,149
Ry 1

F.2.7 Conclusions

Le risque R peut étre réduit au-dessous du niveau tolérable en installant un parafoudre soumis
a un essai de classe | et de NPF IV pour les lignes de puissance et les lignes téléphoniques.

F.3 Batiment de bureaux

F.3.1 Données et caractéristiques pertinentes

La deuxiéme étude de cas concerne un immeuble de bureaux qui comporte des archives, des
bureaux et un centre informatique.

Le batiment de bureaux est situé dans une région plate sans structures environnantes. La
densité de points d'impact au sol de la foudre est Ng5 = 4 (nombre d'impacts par km?2 et par

an).

Le batiment de bureaux est alimenté par une ligne de puissance et une ligne de communication.
En outre, une partie conductrice externe est reliee a la structure (canalisation d'eau). La ligne
de communication externe est constituee d'un céable fibroniqgue non metallique, tandis que la
ligne de communication interne est une ligne non blindée en cuivre.

Les données relatives au batiment et a son environnement sont indiquées dans le Tableau F.10.
Les données relatives aux lignes entrantes et aux réseaux internes connectés a ces lignes sont
données dans le Tableau F.11 pour la ligne de puissance et dans le Tableau F.12 pour la ligne
de communication.
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Tableau F.10 — Batiment de bureaux:
caractéristiques de I'environnement et de la structure

S12298Text Modification

Paramétre d'entrée Commentaire Symbole Valeur Référence
Densité de points d'impact au sol
de la foudre (nombre de points Nag 4,0
d'impact par km? et par an)
Facteur qui lie N a Ngg k 2 Article A.1
Dimensions de la structure (m) LW H 20, 40, 25
Facteur d'emplacement de la ]

C

structure Structure isolée D 1 Tableau A.1
Matériau de construction Béton armé Pg 0,5 Tableau B.4
Blindage de la structure Aucun Kgy 1 Equation (B.8)
Facteur d'environnement Suburbain Cg 0,5 Tableau A.4
SPF Aucun P pg 1 Tableau B.3
TWS Aucun Prys 1 Article B.1
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(e}
% Tableau F.11 - Batiment de bureaux: ligne de puissance
3
'E) Paramétre d'entrée Commentaire Symbole Valeur Référence
& Longueur (m) L 1 000 Article A.4
N
(‘B Facteur d'installation | Enterrée G 0.3 Tableau A.2
Facteur de type de Li
. igne HT C 0,2 Tableau A.3
Section HT ligne g T '
Facteur .
d'environnement Suburbain Ce 0,5 Tableau A.4
Blindage de ligne . R _
(Q/km) Non blindée s
Longueur (m) L 100
Facteur d'installation | Enterrée C, 0,3 Tableau A.2
Facteur de type de .
. Ligne BT C 1 Tableau A.3
Section BT ligne g T
Facteur .
c
d'environnement Suburbain E 0.5 Tableau A.4
Blindage de ligne . R
(Q/km) Non blindée s -
Co 1
Blindage, mise & la terre, isolation | Aucun Tableau B.9 <
Cy 1 %)
N
Liaison équipotentielle Aucun Peg 1 Tableau B.13 )
(@]
La longueur de la Dﬂ_,
Structure adjacente Aucun Ly, W, H, - ligne HT est de
1 km
Facteur d'emplacement de la c
structure adjacente Aucun DJ - Tableau A.1 5
Tension de tenue du réseau interne U Q
‘we 25 o}
(kV) =
Conduct o
onducteurs e}
Nombre de conducteurs 3 phases + neutre np 4 Tableau B.7 g
, . Tableau B.11 et X
Parameétre résultant P 1 Tableau B.12 Lfl)
. X o
Uyyp ©st supérieur a Non utilisée, voir (52}
Distance latérale pour S2 (m) o "ap - I'Equation (A.8) et %
wT le Tableau F.12 %)
()
2 000/U,,, 18, voi =
Distance latérale pour S4 (m) rip 384 wp voir -.--|
I'Equation (A.12) é
l_I
3
Tableau F.12 - Batiment de bureaux: ligne de communication g
—
Parameétre d'entrée Commentaire Symbole Valeur Référence -cl
]
Longueur (m) Céable fibronique L 0 Article A.4 =

Tension de tenue du réseau
interne (kV) relié a la ligne de U

communication interne non wT 1.5
blindée en cuivre.

. . . . 350/U,,,,, voir
Distance latérale pour $2 (m) | Uy est inférieur & Uy, ur 233 wr

I'Equation (A.8)
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F.3.2 Calcul du nombre annuel prévisible d'événements dangereux

Les resultats des calculs sont donnés dans le Tableau F.13 pour les surfaces d'exposition et
dans le Tableau F.14 pour le nombre prévisible d'événements dangereux.

Tableau F.13 - Batiment de bureaux: surfaces d'exposition de la structure et des lignes

Résultat Equation
Symbole m? de référence
Ap 2,75 x 104 Equation (A.3)
Structure
Ay 1,99 x 10° Equation (A.8)
Ap1 4 x 10° Equation (A.10)
A 5 i
Ligne de 1P 7,69 x 10 Equation (A.12)
pulssance Ap, 4 x 10° Equation (A.10)
Apa 7,69 x 10° Equation (A.12)
Ligne de A ¢ 0 Equation (A.10)
communication Ay 0 Equation (A.12)

Tableau F.14 — Batiment de bureaux: nombre annuel prévisible d'événements dangereux

Symbole Résultat Equation
1/an de référence
Ng 1,1 % 107" Equation (A.5)
Structure -
Nu 3,98 x 1077 Equation (A.7)
Nipq 4,8 %1073 Equation (A.9)
Ligne de Nipq 4,61 x 102 Equation (A.11)
pulssance Nipa 2,4 %1073 Equation (A.9)
Nipa 2,31 x 1072 Equation (A.11)
N,
Ligne de LT 0 Equation (A.9)
communication NIT 0 Equalion (A1)

F.3.3 Evaluation des risques

Il convient, en premier lieu, d'identifier la fagon dont la structure peut étre découpée en zones.
Pour chaque zone, le risque R de pertes d'importance publique et la fréquence F des dommages
causés aux réseaux internes doivent étre évalués.

Ceci entraine:

a) la nécessité de déterminer le risque R et de le comparer au risque tolérable Ry = 1075 (7.3).
Si nécessaire, des mesures de protection adaptées pour atténuer ce risque sont choisies.
Les composantes de risque sont eévaluees conformément au Tableau 3;

b) la nécessité de déterminer la fréquence de dommages F et de la comparer au risque
tolérable exigé F; (9.3). Dans ce cas, d'aprés les évaluations technico-économiques qui
s'appliquent au service exploité dans le batiment, la fréquence de dommages tolérable a
ete fixée par le Directeur technique de la société a la valeur Fy = 5 x 10~2. Par conséquent,

il convient de choisir des mesures de protection adaptées pour réduire cette fréquence des
dommaages. si nécessaire. Les composantes de la fréquence de dommages sont évaluées
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F.3.4 Définition des zones dans le batiment de bureaux
Les zones suivantes sont définies:

Z4 (zone d'entree a l'extérieur);

Z, (toiture),

Z, (archives);

Z, (bureaux);

Z, (centre informatique);

en tenant compte des élements suivants:

des personnes peuvent avoir acces a la toiture;

la structure est divisée en deux compartiments isolés a I'épreuve du feu: I'un pour les
archives (Z3) et I'autre pour les bureaux et le centre informatique (Z4 et Zs);

toutes les zones interieures Z;, Z, et Z; comportent des réseaux internes connectés a des
lignes de puissance et de communication;

il n'y a pas de blindages spatiaux;

les personnes qui se trouvent dans les zones extérieures Z, et Z, sont protégees contre un
impact direct par la structure ou son SPF exterieur et il n'est donc pas nécessaire de calculer
Rg pour ces zones dans cet exemple;

les personnes qui se trouvent dans les zones extérieures Z, et Z, ne sont pas protégées

contre des tensions de contact dues a un impact direct sur la structure et il est donc
nécessaire de calculer Ryt pour ces zones.

L'utilisation de valeurs inférieures a 1 pour rp @ ete choisie en accord avec le propriétaire du
batiment (voir I'Article B.4).

Les valeurs de durée de présence annuelle des personnes dans chacune des zones et les
composantes de risque a prendre en compte sont indiquées dans le Tableau F.15.

Tableau F.15 - Batiment de bureaux: durée de présence
des personnes et composantes de risque dans les zones

Durée de Composantes de risque
z présence
one Rpr Rpp Rg Re Ry Ry Ry Ry R
heures/année
Z, (entrée a 175 X
I'extérieur)
Z, (toiture) 18 X X
Z, (archive) 440 X X X X
Z, (bureaux) 2 630 X X X X
Z, (centre 2 200 X X X X
informatique)

Les parametres pertinents pour les zones Z4 a Z5 sont donnes dans les Tableaux F.16 a F.20.
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Tableau F.16 — Batiment de bureaux: facteurs

valables pour la zone Z, (zone d'entrée a |'extérieur)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Surface de sol Marbre " 10-3 Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable o Article B.3
Risque d'incendie Aucun e 0 Tableau B.6
Protection contre l'incendie | Aucun "o 1 Tableau B.5
Facteur relatif aux personnes _ .
dans |a vone p 1,/8 760 = 175/8 760 P, 0,02 Equation (B.14)
;:gt:;r;::f aux matériels |\ applicable Py - Equation (B.15)
Systeme de parafoudres . P
(ligne de puissance) Pas de réseaux internes SPD 1 Tableau B.7
Systeme de parafoudres . P
(ligne de communication) Pas de réseaux internes SPD 1 Tableau B.8
Blindage de la zone Aucun Ko 1 Equation (B.9)
Cé_blage interne (ligne de Pas de réseaux internes 0
puissance) .
- - Kgs Tableau B.10
Céblage_lnle_rne (ligne de Pas de réseaux internes 0
communication)
:gfi:e zone en fonction des Zone & faibles pertes - - Tableau C.2
Personnes blessées par
des tensions de contact Ly 102
et de pas
Personnes blessées par L ~
impact direct o
L: pertes ﬁif:{:zes blessées par Ly - Tableau C.2
Dommages physiques L -
causés par un incendie F2
Personnes blessées en -
raison de défaillances des Ly
réseaux internes
Risque Ry 10°5
Valeur tolérable Fréquence des -
dommages T -
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Tableau F.17 - Batiment de bureaux: facteurs valables pour la zone Z, (toiture)

Parameétre d'entrée Commentaire Symbole Valeur Référence
Surface de sol Asphalte ry 10-° Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans Equipe de maintenance
P,

la zone exposée présente dans la zone o 1 Article B.3

exposée
Risque d'incendie Aucun re 0 Tableau B.6
Protection contre l'incendie Aucun o 1 Tableau B.5
E:ﬁtselirzrzlnaetlf aux personnes /8 760 = 18/8 760 Py 0.002 Equation (B.14)
E:ﬁlselir;l:em aux matériels |\ applicable Py - Equation (B.15)
Systéme de parafoudres P -
(ligne de puissance) Aucun SPD Tableau B.7
Systéme de parafoudres P
(ligne de communication) Aucun SPD - Tableau B.8
Blindage de la zone Aucun Kgp 1 Equation (B.9)
Céablage interne (ligne de
puissance) a

Pas de réseaux internes Koy - Tableau B.10
Céablage interne (ligne de
communication)
:;ifé:e zone en fonction des Zone & faibles pertes - - Tableau C.2

Personnes blessées par

des tensions de contact Ly 1072

et de pas

_F‘ersonn?s blessées par Iy 10-1

impact direct
L: pertes ﬁi'::dr"zes blessees par Ley - Tableau C.2

Dommages physiques I ~

causés par un incendie F2

Personnes blessées en

raison de défaillances des Ly -

réseaux internes

Risque Ry 1075
Valeur tolérable Fréquence des -

dommages T -
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Tableau F.18 — Batiment de bureaux: facteurs valables pour la zone Z, (archives)

Parameétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum "y 10°° Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable ° Article B.3
Risque d'incendie Elevé s 10" Tableau B.6
Protection contre l'incendie Alarme automatique o 0,2 Tableau B.5
Facteur relatif aux persennes - .
118 760 = 440/8 760 P
dans la zone z P 0,05 Equation (B.14)
Facteur relatif aux matériels - .
1,/8 760 = 8 760/8 760 P
dans la zone o o 1 Equation (B.15)
S_ysteme de parafoudres Aucun Pepp 1 Tableau B.7
(ligne de puissance)
S_ysleme de parafyudres Aucun Pgpp 1 Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgp 1 Equation (B.9)
. Non blindé
Cfllglsaag:crglerne (ligne de (conducteurs de boucle 0,2
P dans le méme conduit) a
N Y Koy Tableau B.10
. . on blindé (conducteurs
Sf;ﬁ%:;:;ﬁ;m? (ligne de de boucle avec différents 1
acheminements)
Facteur de tension de tenue .
(réseau interne de Uy =2,5kV
puissance)
Facteur de tension de tenue
(réseau interne de Uy =1,5kV
communication)
Type de zone en fonction des Zone & perte normale - - Tableau C.2
pertes
Personnes blessées par
des tensions de contact Ly 10-2
et de pas
Personnes blessées par L
impact direct o -
Personnes blessées par
. L -
L: pertes incendie F1 5% 10 Tableau C.2
Dommages physiques I 5 x 10-2
causés par un incendie F2
Personnes blessées en
raison de défaillances des Ly -
réseaux internes
Risque Ry 1075
Valeur tolérable Fréquence des
F. -2
dommages T 5x10
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Tableau F.19 — Batiment de bureaux: facteurs valables pour la zone Z, (bureaux)

Parameétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum "y 10°° Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable ° Article B.3
Risque d'incendie Faible s 1073 Tableau B.6
Protection contre l'incendie Extincteurs o 0,5 Tableau B.5
Facteur relatif aux persennes - .
118 760 = 2 630/8 760 P
dans la zone . P 0.3 Equation (B.14)
Facteur relatif aux matériels - .
1,/8 760 = 8 760/8 760 P
dans la zone o o 1 Equation (B.15)
S_ysteme de parafoudres Aucun Pepp 1 Tableau B.7
(ligne de puissance)
S_ysleme de parafyudres Aucun Pgpp 1 Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgp 1 Equation (B.9)
. Non blindé
Cfllglsaag:crglerne (ligne de (conducteurs de boucle 0,2
P dans le méme conduit) a
N Y Kgg Tableau B.10
. . on blindé (conducteurs
Sf;ﬁ%:;:;ﬁ;m? (ligne de de boucle avec différents 1
acheminements)
Facteur de tension de tenue .
(réseau interne de Uy =2,5kV
puissance)
Facteur de tension de tenue
(réseau interne de Uy =1,5kV
communication)
Type de zone en fonction des Zone & perte normale - - Tableau C.2
pertes
Personnes blessées par
des tensions de contact Ly 10-2
et de pas
Personnes blessées par L
impact direct D N
. Personnes blessées par I -2
L: pertes incendie F1 5x10 Tableau C.2
Dommages physiques L 3
causés par un incendie F2 5x10
Personnes blessées en
raison de défaillances des Ly -
réseaux internes
Risque Ry 10°5
Valeur tolérable
Fréquence des
q Fr 5x 1072

dommages
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Tableau F.20 — Batiment de bureaux:
facteurs valables pour la zone Z; (centre informatique)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum ”y 10-5 Tableau B.2
Protection contre les chocs

P
(impact sur |la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable o Article B.3
Risque d'incendie Faible s 1073 Tableau B.6
. . . Installation d'alarme .
Protection contre l'incendie automatique o 0.2 Tableau B.5
Facteur relatif aux personnes - .
118 760 = 2 200/8 760 P
dans la zone . P 0.25 Equation (B.14)
Facteur relatif aux matériels - .
dans la zone v‘eJ’S 760 = 8 760/8 760 P 1 Equancn (B.15)
Systéme de parafoudres P
(ligne de puissance) Aucun sPD 1 Tableau B.7
S_ysleme de parah_:udres Aucun Pgpp 1 Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgp 1 Equation (B.9)
. . Non blindé
Cjz':::cgleme (ligne de (conducteurs de boucle 0,2
P dans le méme conduit) i
N Y Kgg Tableau B.10
. . on blindé (conducteurs
Céblage_lnle_rne (ligne de de boucle avec différents 1
communication) acheminements)
Facteur de tension de tenue .
(réseau interne de Uy =25kV
puissance)
Facteur de tension de tenue
(réseau interne de Uy =15kV
communication)
Type de zone en fonction des Zone a pertes élevées - - Tableau C.2
pertes
Personnes blessées par
des tensions de contact Ly 102
et de pas
Personnes blessées par L ~
impact direct D
L: pertes ﬁz’:ﬁ;:es blessées par Lgy 1071 Tableau C.2
Dommages physiques I 107
causés par un incendie Fz
Personnes blessées en
raison de défaillances des Ly -
réseaux internes
Risque RL 1075
Valeur tolérable F
réquence des Fy 5x 102
dommages
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F.3.5 Appréciation du risque

Le risque R peut étre exprimé selon I'Equation (1). Les composantes impliquées sont indiquées
dans le Tableau F.15 et les valeurs de risque dans le Tableau F.21.

Tableau F.21 - Batiment de bureaux: risque
pour la structure non protégée (valeurs x 10-9)

Symbole Z, z, zZ, z, Z,
Rat 0,002 =0 =0 =0 =0
Rap - 2,250 - - -
Ry - - 5,770 0.179 0,137
Ry - =0 =0 =0
R, - - 0,756 0,023 0.018

R 0,002 2,259 6,526 0,202 0,156
Ry 1

Comme, dans les zones Z, et Z3, le risque est supérieur & la valeur tolérable Rt = 1072, une
protection contre la foudre de la structure est exigée pour atténuer le risque dans ces zones.

F.3.6 Evaluation de la fréquence des dommages

La fréquence des dommages F peut &tre exprimée selon I'Equation (12). Les composantes de
fréquence doivent étre évaluées conformément au 9.2. Les composantes impliquées et
I'eévaluation de la frequence des dommages sont données dans le Tableau F.22.

Tableau F.22 — Batiment de bureaux:
fréquence des dommages pour la structure non protégée

Symbole Z, Z, Z, zZ, Z,
Fe - - 0,11 0,11 0,11
Fyy - - 0,398 0,398 0,398
Fe - - 0,007 0,007 0,007
Fyr - B - - :
Fzp - - 0,0692 0,0692 0,0692
Iy - - - B )
F - - 0.584 0,584 0,584
Fr R - 0,05 0,05 0,05

Comme la fréquence des dommages F est supérieure a la valeur tolérable F = 5 x 10-2, une

protection contre la foudre est exigée pour la structure afin de reduire la fréquence des
dommages.
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F.3.7 Risque - Choix de mesures de protection

D'aprés le Tableau F.21, la zone exposee au risque le plus éleve est la zone Z, (archives) en
raison de la valeur élevée du risque d'incendie (composantes de risque Rp et Ry).

Des mesures de protection appropriées pour réduire le risque R dans la zone Z, consistent a

installer un SPF de NPF Il afin de protéger le batiment, ce qui réduit la composante de risque
Rg dans les zones Z,, Z3, Z4 et Z5. D'aprés le Tableau B.3, cela permet de réduire la valeur de

P pg de 1 20,05, la valeur de Pgg de 1 & 0,02 (en raison des parafoudres sur les lignes
connectées) et, enfin, les valeurs de P, et de Py par le méme facteur.

Pour la liaison equipotentielle, le SPF est eéquipé de parafoudres installés sur la ligne de
puissance, a I'entrée de la ligne dans la structure.

L'application de ces mesures de protection permet d'obtenir de nouvelles valeurs de
composantes de risque, comme cela est indiqué dans le Tableau F.23.

Tableau F.23 - Composantes de risque pour la structure protégée (valeurs x 10-5)

Symbole zZ, z, z, z, Z,
Rar =0 =0 =0 =0 =0
Rup - 0,113 - - -
Ry - - 0,577 0,018 0,014
RU - _ =0 =0 =
Ry - - 0,015 =0 =

R =0 0,113 0,592 0,018 0,014
Ry 1

F.3.8 Fréquence des dommages - Choix de mesures de protection

Pour reduire la frequence des dommages F a la valeur exigée (Fr =5 x 1072), la mesure
appropriée consiste a installer un systéme de protection par parafoudres coordonnes afin de
protéger les réseaux internes connectés a la ligne de puissance.

La ligne de communication a l'intérieur du batiment est une ligne non blindée en cuivre et la
protection du matériel de communication est donc également nécessaire, puisque cela a une
incidence sur les composantes Fg et Fyy.

D'aprés le Tableau F.22, un NPF Il destiné a protéger les réseaux internes connectés a la ligne
de puissance est approprié pour les systémes de protection par parafoudres coordonnés. Le
méme NPF Il est utilisé pour le parafoudre qui protége le matériel de communication interne.

Ce parafoudre réduit la valeur de Pgpp qui s'applique a la fréquence des dommages F; dans
les zones Z5, Z, et Z5 de 1 4 0,02 et réduit également la valeur de Pgpp qui s'applique aux
fréquences des dommages F,, F5 et F,. Les nouvelles valeurs des composantes de la
fréequence des dommages sont indiquées dans le Tableau F.24.
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Tableau F.24 — Batiment de bureaux:
fréquence des dommages pour la structure protégée

Symbole Z, Z, Z;
Ig 0,004 0,004 0,004
Fy 0.008 0.008 0,008
Fye =0 =0 =0
FW’T - = -
Fzp 0,001 0,001 0,001
Fy - - _

F 0,014 0,014 0,014
Fy 0,05 0,05 0,05

F.3.9 Conclusions

Le risque R et la frequence des dommages F peuvent étre réduits tous les deux au-dessous du
niveau tolérable en installant:
— un SPF de NPF Il pour protéger le batiment;

— un systeme de protection par parafoudres coordonnés de NPF Il pour les réseaux de
puissance et un parafoudre de NPF Il pour le matériel de communication.

NOTE L'alarme incendie a été prise en compte dans le calcul des risques, car elle était protégée contre les
surtensions et d'autres dommages et que les pompiers peuvent intervenir en moins de 10 min, comme cela est
indiqué & I'Article B.4.

F.4 Hébpital

F.4.1 Données et caractéristiques pertinentes

Une étude de cas plus complexe concerne un etablissement hospitalier classique qui comprend
un bloc chambres, un bloc opératoire et une unité de soins intensifs.

L'hopital est situé dans une région plate sans structures environnantes. La densité de points
d'impact au sol de la foudre est Ngg = 8 (nombre d'impacts par km? et par an).

L'hépital est desservi par une ligne de puissance et une ligne de communication. Deux parties
conductrices externes sont reliees a la structure (canalisation d'eau et canalisation de gaz).

La ligne de communication est constituée de fibronique sans métal, a l'instar des réseaux
internes auxquels elle est raccordéee. Comme il est impossible de transmettre ou d'induire des
chocs sur des lignes ou des circuits fibroniques, ces lignes et réseaux internes peuvent étre
négligés dans l'appréciation du risque et dans I'evaluation de la fréequence des dommages.

Les données relatives au batiment et a son environnement sont indiquées dans le Tableau F.25.

Les données relatives a la ligne de puissance entrante et aux réseaux internes connectes a
cette ligne sont indiquees dans le Tableau F.26.
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Tableau F.25 - Hopital: caractéristiques de I'environnement et de la structure

Paramétre d'entrée Commentaire Symbole Valeur Référence
Densité de points d'impact au
sol de la foudre (nombre de .
; e 2 Nsg 8.0
points d'impact par km< et par
an)
Facteur qui lie Ng a Ngg k 2 Article A1
Dimensions de la structure (m) L, W, H 50, 150, 10
Facteur d'emplacement de la c
structure Structure isolée D 1 A.2.3, Tableau A.1
Matériau de construction Béton armé Pg 0.5 Article B.4, Tableau B.4
. - Article B.6
1\ B
Blindage de la structure Aucun 51 1 Equation (B.8)
Facteur d'environnement Suburbain Cg 0,5 Article A.4, Tableau A.4
SPF Aucun Pips 1 Article B.3, Tableau B.3
TWS Aucun Prys 1 Article B.1
Tableau F.26 - Hopital: ligne de puissance
Parameétre d'entrée Commentaire | Symbole | Valeur Référence
Longueur (m) L 1000 Article A.4
Facteur d'installation Enterrée C 0,3 Tableau A.2
Facteur de type de .
) Ligne HT C 0.2 Tableau A.3
Section HT | ligne 9 T
Facteur .
c
d'environnement Suburbain E 0,5 Tableau A.4
Blindage de ligne N R
(Q/km) Non blindée s -
Longueur (m) Ly 50
Facteur d'installation Enterrée G 0.3 Tableau A.2
. '.:aClEl" de type de Ligne BT Cr 1 Tableau A.3
Section BT | ligne
Flacle_ur Suburbain Cg 0.5 Tableau A.4
d'environnement
Blindage de ligne " R
(Q/kcm) Non blindée s -
o 1
Blindage, mise a la terre, isolation Aucun Tableau B.9
Cu 1
Liaison équipotentielle Aucun Peg 1 Tableau B.13
L,w, .
Structure adjacente Aucun R _ La longueur de la ligne HT est de
H, 1 km
Facteur d'emplacement de la c
structure adjacente Aucun DJ - Tableau A1
Tension de tenue du réseau interne r
Uw 25
(kV)
Conducteurs
Nombre de conducteurs 3 phases + np 4 Tableau B.7
neutre
Bmcmmadbrm
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Paramétre d'entrée Commentaire | Symbole | Valeur Référence
Distance latérale pour S2 (m) Tup 140 350/Uyyp, voir I'Equation (A.8)
Distance latérale pour S4 (m) "ip 384 |2 000/U,,"#, voir I'Equation (A.12)

F.4.2 Calcul du nombre annuel prévisible d'événements dangereux

Les resultats des calculs sont donnés dans le Tableau F.27 pour les surfaces d'exposition et
dans le Tableau F.28 pour le nombre preévisible d'événements dangereux.

Tableau F.27 - Hopital: surfaces d'exposition de la structure et de la ligne de puissance

Résultat Equation
Symbole m2 de référence
Ap 2,23 x 104 Equation (A.3)
Structure
Ay 1,18 x 10° Equation (A.8)
A pq 4,00 x 104 Equation (A.10)
Ligne de Aipq 7,69 x 10° Equation (A.12)
puissance Alps 2,00 x 103 Equation (A.10)
Aps 3,84 x 10% Equation (A.12)

Tableau F.28 - Hopital: nombre annuel prévisible d'événements dangereux

Symbole Résultat Equation
1/an de référence

Np 1,79 x 107" Equation (A.5)
Structure -

Ny 4,70 x 1071 Equation (A.7)

Nip 9,6 x 1072 Equation (A.9)

Nipy 9,23 x 102 Equation (A.11)
Ligne de Nips 2,4 x 1072 Equation (A.9)
puissance Nipy 2,31 x 102 Equation (A.11)

-‘\'Lp 1,2 % 1072

Np 1,15 % 107"

F.4.3 Evaluation des risques

Il convient, en premier lieu, d'identifier la fagon dont la structure peut étre découpée en zones.
Pour chaque zone, le risque R et la frequence des dommages F causés aux réseaux internes
sont évalués.

Ceci entrafne:

a) lanécessité de déterminer le risque R et de le comparer au risque tolérable R = 1075 (7.3).

Si nécessaire, des mesures de protection adaptées pour atténuer ce risque sont choisies.
Les composantes de risque sont évaluees conformément au Tableau 3;
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b) la nécessité de déterminer la frequence de dommages F et de la comparer au risque
tolérable exigé Fr (9.3). Dans ce cas, d'apres les évaluations relatives a la qualité du service

fourni par I'hopital, la frequence tolérable des dommages a éte fixée par le Directeur général
de I'ndpital a la valeur Fy = 10-2 pour le bloc opératoire et I'unité de soins intensifs, et a la
valeur Fp =5 % 1072 pour le bloc chambres. Si nécessaire, des mesures de protection

adapteées sont choisies pour réduire cette fréquence des dommages. Les composantes de
la frequence de dommages sont evaluées conformément au 9.2.

F.4.4 Définition des zones de I'hépital
Les zones suivantes sont définies comme suit:

Z, (zone d'entree a l'extérieur);
Z, (toiture);

Z, (bloc chambres);

Z, (bloc opératoire);

Zg (unité de soins intensifs);

en tenant compte des élements suivants:

— le type de surface est difféerent a l'intérieur et a I'extérieur;

— deux compartiments isolés a I'épreuve du feu existent: un pour le bloc chambres (Z;) et
I'autre pour le bloc opératoire et I'unité de soins intensifs (Z, et Z;);

— dans toutes les zones intérieures Z5, Z, et Zs, des réseaux internes sont connectes a la
ligne de puissance;

— il n'y a pas de blindages spatiaux;

— l'unité de soins intensifs contient de nombreux réseaux de communication sensibles et un
blindage spatial peut étre adopté comme mesure de protection;

— les personnes qui se trouvent dans les zones extérieures Z, et Z, sont protégées contre un
impact direct par la structure ou son SPF extérieur et il n'est donc pas nécessaire de calculer
Rg pour ces zones dans cet exemple;

— les personnes qui se trouvent dans les zones extérieures Z, et Z, ne sont pas protégées

contre des tensions de contact dues a un impact direct sur la structure et il est donc
nécessaire de calculer R, pour ces zones.

L'utilisation de valeurs inférieures a 1 pour r, a €té choisie en accord avec le propriétaire du
batiment (voir I'Article B.4).

Les valeurs de durée de présence annuelle des personnes dans chacune des zones et les
composantes de risque a prendre en compte sont indiquées dans le Tableau F.29.
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et composantes de risque dans les zones

Durée de Composantes de risque
Zone présence
Rpx Rpp Ry Re Ry Ry Ry R,
heures/année

Z, (entrée a 175 X
I'extérieur)
Z, (toiture) 90 X X X
Z, (bloc chambres) 8 760 X X X X X X X
Z, (bloc opératoire) 3100 X X X X X X X
Z; (unité de soins 8 760 X X X X X X X
intensifs)

Les parametres définis pour les zones Z, a Z; sont donnés dans les Tableaux F.30 a F.34.

Tableau F.30 - Hopital: facteurs valables pour la zone Z, (a I'extérieur du batiment)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Surface de sol Béton r 102 Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans Non applicable P, ~ Article B.3
la zone exposée
Risque d'incendie Aucun s - Tableau B.6
Protection contre l'incendie Aucun "o - Tableau B.5
Facteur relatif aux personnes -
e e p 1,/8 760 = 175/8 760 Py 0,02 Equation (B.14)
::ﬁts.e;r;_:ilna;" aux matériels Neon applicable P - Equation (B.15)
Blindage de la zone Aucun Kgp - Equation (B.9)
Cé_blage interne (ligne de Pas de réseaux internes Kgap -
puissance) Tabl 510
ableau B.

Cablage interne (ligne de Pas de réseaux internes K -
communication) 83T
::ﬁz:e zone en fonction des Zone a faibles pertes - - Tableau C.2

Personnes blessées par

des tensions de contact Ly 1072 Tableau C.2

et de pas

Personnes blessées par L

impact direct o -
L: pertes _Personnes blessées par L -

incendie

Dommages physiques L . Tableau C.2

causés par un incendie F2

Personnes blessées en -

raison de défaillances des Ly

réseaux internes

Risque Ry 10°5
Valeur tolérable Fréquence des P .

dommages T
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Tableau F.31 - Hopital: facteurs valables pour la zone Z, (toiture)

Parameétre d'entrée Commentaire Symbole Valeur Référence
Surface de sol Asphalte ry 10-° Tableau B.2
Protection contre les chocs

P
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans Equipe de maintenance
P,

la zone exposée présente dans la zone o 1 Article B.3

exposée
Risque d'incendie Aucun re 0 Tableau B.6
Protection contre l'incendie Aucun o - Tableau B.5
Facteur relatif aux personnes - .
e P 1,/8 760 = 90/8 760 Py 0,01 Equation (B.14)
E:ﬁlselir;l:em aux matériels |\ applicable Py - Equation (B.15)
Systéme de parafoudres P -
(ligne de puissance) Aucun SPD Tableau B.7
Systéme de parafoudres P -
(ligne de communication) Aucun SPD Tableau B.8
Blindage de la zone Aucun Kgp - Equation (B.9)
Cé_blage interne (ligne de Non applicable Kgsp -
puissance) T 8

ableau B.10

Céblage_lnle_rne (ligne de Pas de réseaux internes Kgqr -
communication)
:;ifé:e zone en fonction des Zone & faibles pertes - - Tableau C.2

Personnes blessées par

des tensions de contact Ly 1072 Tableau C.2

et de pas

_F‘ersonn?s blessées par Iy 10-1

impact direct
L: pertes Eersonnes blessées par Ly -

incendie

Dommages physiques I - Tableau C.2

causés par un incendie F2

Personnes blessées en -

raison de défaillances des Ly

réseaux internes

Risque Ry 1075 Tableau B.2
Valeur tolérable

ELT_:;ZZ’ZZ des Fr - Tableau B.1
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Tableau F.32 - Hopital: facteurs valables pour la zone Z; (chambres)

Parameétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum ry 10-° Tableau B.2
Protection contre les chocs

r
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable o Article B.3
Risque d'incendie Ordinaire 5 1072 Tableau B.6
Protection contre l'incendie Alarme automatique o 0,2 Tableau B.5
Facteur relatif aux persennes - .
dars o sone p 1,/8 760 = 8 760/8 760 P, 1 Equation (B.14)
Facteur relatif aux matériels - .
dans |a zone 1,/8 760 = 8 760/8 760 P, 9 Equation (B.15)
S_ysteme de parafoudres Aucun Peppy 1 Tableau B.7
(ligne de puissance)
S_ysleme de parafyudres Aucun Pgpp 1 Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgp 1 Equation (B.9)
. Non blindé
Cablage interne (ligne de (conducteurs de boucle Kgap 0,2
puissance) N
dans le méme conduit) Tableau B.10
Céablage interne (ligne de Cébles fibroniques non K ~
communication) métalliques 3T
Facteur de tension de tenue .
(réseau interne de Uy =2,5kV
puissance)
Facteur de tension de tenue
(réseau interne de Non applicable
communication)
:;ﬁz:e zone en fonction des Zone & pertes élevées - - Tableau C.2
Personnes blessées par des
tensions de contact et de Ly 10-2 Tableau C.2
pas
Personnes blessées par L .
impact direct D
L pertes Personnes blessées par I 107
‘P incendie F1
Dommages physiques L 101 Tableau C.2
causés par un incendie F2
Personnes blessées en
raison de défaillances des Lo 1073
réseaux internes
Valeur tolérable Risque Ry 1073
Fréquence des dommages Fr 5x 1072
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Tableau F.33 - Hopital: facteurs valables pour la zone Z, (bloc opératoire)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum ry 10°5 Tableau B.2
Protection contre les chocs

r
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans P .
la zone exposée Non applicable o - Article B.3
Risque d'incendie Faible 5 1073 Tableau B.6
. . . Installations d'alarmes
-
Protection contre l'incendie automatiques B 0,2 Tableau B.5
Facteur relatif aux personnes = .
dans Ia sone P 1,/8 760 = 3 100/8 760 P, 0.35 Equation (B.14)
Facteur relatif aux matériels = .
dans 1a zone 1,18 760 = 8 760/8 760 P, 9 Equation (B.15)
Systéme de parafoudres Aucun Pepp 1 Tableau B.7
(ligne de puissance)
S_ysteme de paraf_oudres Aucun Pepp - Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgp 1 Equation (B.9)
. . Non blindé
Cé_blage interne (ligne de (conducteurs de boucle Kesp 0,01
puissance) 4
dans le méme cable) Tableau B.10
Cablage interne (ligne de Cébles fibroniques non K ~
communication) métalliques 3T
Facteur de tension de tenue .
(réseau interne de Uy =2.5kV
puissance)
Facteur de tension de tenue
(réseau interne de Non applicable
communication)
;gf,’é:e zone en fonction des Zone a pertes trés élevées - - Tableau C.2
Personnes blessées par des
tensions de contact et de Ly 102 Tableau C.2
pas
Personnes blessées par L _
impact direct D
L pertes Personnes blessées par I 2 x 10-!
‘P incendie F1
Dommages physiques L 2 x 10-1 Tableau C.2
causés par un incendie F2
Personnes blessées en
raison de défaillances des Ly 1072
réseaux internes
Risque Ry 1073
Valeur tolérable
Fréquence des dommages Fr 1072
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Tableau F.34 - Hopital: facteurs valables pour la zone Z; (unité de soins intensifs)

Paramétre d'entrée Commentaire Symbole Valeur Référence
Type de plancher Linoléum ry 10-° Tableau B.2
Protection contre les chocs

‘D
(impact sur la structure) Aucun am 1 Tableau B.1
Position des personnes dans .
P -
la zone exposée Non applicable o Article B.3
Risque d'incendie Faible 5 1073 Tableau B.6
Protection contre l'incendie Iaqjst?r:ziii?qzse: alarmes o 0,2 Tableau B.5
Facteur relatif aux personnes - .
dans o sone P 1,/8 760 = 8 760/8 760 P, 1 Equation (B.14)
Facteur relatif aux matériels | /8 760 = 8 760/8 760 P, 1 Equation (B.15)
Slysteme de‘parafoudres Aucun Pepp 1 Tableau B.7
(ligne de puissance)
Slysteme de paraf_oudres Aucun Pepp 1 Tableau B.8
(ligne de communication)
Blindage de la zone Aucun Kgy 1 Equation (B.9)
. . Non blindé
Cablage interne (ligne de (conducteurs de boucle Kgap 0,01
puissance) bl
dans le méme céble) Tableau B.10
Céablage interne (ligne de Cébles fibroniques non K ~
communication) métalliques S3T
Facteur de tension de tenue .
(réseau interne de Uy = 2.5kV
puissance)
Facteur de tension de tenue
(réseau interne de Non applicable
communication)
:gﬂz:‘e zone en fonction des Zone & pertes trés élevées - - Tableau C.2
Personnes blessées par
des tensions de contact et Ly 102 Tableau C.2
de pas
Personnes blessées par L ~
impact direct D
I- pertes Personnes blessées par I 2 x 401
‘P incendie F1
Dommages physiques L 2 x 101 Tableau C.2
causés par un incendie F2
Personnes blessées en
raison de défaillances des Ly 1072
réseaux internes
Risque Ry 10-5
Valeur tolérable
Fréquence des dommages Fr 1072
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F.4.5 Appréciation du risque

Le risque R peut étre exprimé selon I'Equation (1). Les composantes impliquées sont indiquées
dans le Tableau F.29 et les valeurs de risque dans le Tableau F.35.

Tableau F.35 — Hépital: risque pour la structure non protégée (valeurs x 10-5)

Symbole z, z, z, z, z,
Rpr 0,036 =0 0,002 0.001 0.002
Rpp - 18 357 - - -

Ry - - 3,572 0,484 0,714
Re - - 17,862 63,213 178,619
Ry - - 1,881 0,017 0,047
Ru = - =0 =0 =0
Ry - - 0,480 0,065 0,096
Ry - - 1,200 4,247 12,000
R, - - 11,531 40,807 115,308
R 0,036 18 357 36,528 108,834 306,787
Ry 1

Comme, dans les zones Z;, Z3, Zy et Z5 |g risque R st supérieur a la valeur tolérable Rt = 1075,

une protection contre la foudre de la structure est exigée pour attenuer le risque dans ces
zones.

F.4.6 Evaluation de la fréquence des dommages

La fréquence des dommages F peut étre exprimée selon I'Equation (12). Les composantes de
frequence doivent étre évaluées conformeément au 9.2. Les composantes impliquées et
I'évaluation de la fregquence totale sont données dans le Tableau F.36.

Tableau F.36 - Hopital: fréequence des dommages pour la structure non protégée

Symbole Z; Z, Z;
Fe 0,179 0.179 0.179
Fy 0,019 =0 =0
Fuw 0,012 0,012 0,012
F, 0,115 0,115 0,115
F 0,325 0,306 0.306
Fr 0,05 0,01 0,01

NOTE Aucune valeur n'est spécifiée pour la zone Z,, puisque le Tableau F.31 indique que la zone Z, ne contient
aucun matériel.

La considération suivante peut étre faite en s'appuyant sur le Tableau F.36: comme la
fréequence des dommages F est supérieure aux valeurs tolérables Fy dans toutes les zones ou

des réseaux internes sont installés, une protection du matériel contre les chocs est exigée dans

Ia etriintiira afin dAa rédiiira la frédnnancra Aae Adammanae
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F.4.7 Risque - Choix de mesures de protection

D'aprés le Tableau F.35, les zones exposées au risque le plus élevé sont en genéral les
suivantes:

— Zg (unité de soins intensifs);

— Z, (bloc opératoire); en raison de la valeur élevée des défaillances des réseaux internes R
(composante de risque R = 70 % du risque total dans la zone correspondante), il est
nécessaire de reduire Pg.

Des valeurs de risque élevées sont egalement constatées dans les zones suivantes:

— Z3 (bloc chambres), en raison de la valeur élevée de présence de personnes dans la zone
(composantes de risque Rp, R¢ et Rz);

— Z, (toiture), en raison de la forte probabilité d'un impact de foudre direct sur des personnes
qui se tiennent debout dans la zone exposée (composante de risque Rpp).

Ces composantes de risque prédominantes peuvent étre réduites par les mesures suivantes:

a) placer dans le batiment un panneau d'avertissement qui interdit au personnel de
maintenance d'aller sur la toiture pendant un orage, ce qui réduit la composante de risque
Rap (Pam = 0,1 pour la zone Z,);

b) équiper I'ensemble du batiment (y compris les zones exposées sur la toiture) d'un SPF de
classe Il conforme a I'lEC 62305-3, ce qui reduit les composantes R, et Rg par la
probabilité P pg = 0,05. Pour la liaison équipotentielle, le SPF est équipé de parafoudres

installes sur la ligne de puissance, a l'entrée de la ligne dans la structure (NPF II).
L'établissement obligatoire de la liaison équipotentielle de foudre réduit également les
composantes R et Ry par l'intermédiaire de la probabilite Pgg = 0,02;

c) equiper les zones Z,, Z, et Z; d'un systeme de protection par parafoudres coordonnés

conforme & I'lEC 62305-4 pour les réseaux internes de puissance. Ceci permet de reduire
les composantes Rg, Ry et Ry, et Rz par l'intermédiaire de la probabilité Pgpp.

e Zone 23: NPF I, PSPD =0,01;
e Zone Z,: meilleur que le NPF |, Pgpp = 0,002;
e Zone Zg: meilleur que le NPF |, Pgpp = 0,002.

Avec cette solution, les valeurs de risque du Tableau F.35 varient pour conduire aux valeurs
reduites indiquées dans le Tableau F.37.
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= Tableau F.37 — Hopital: risque pour la structure protégée (valeurs x 10-5)

o

8 Symbole z, z, zZ, z, z,

ﬁ Ryr 0,002 =0 =0 =0 =0

-

(%)) Rap - 0,092 - - -
Ry - - 0,357 0,048 0.071
R - - 0,179 0,126 0.357
Ry - - 0,019 =0 =0
R, - - =0 =0 =0
R, - - 0,010 0,001 0,002
Ry, - - 0,012 0,008 0,024
R - - 0,115 0,082 0,231
R 0,002 0,092 0,692 0,266 0,685
Ry 1

F.4.8 Fréquence des dommages -~ Choix de mesures de protection

Pour réduire la fréquence des dommages F a la valeur exigée F't, la mesure appropriée consiste

a installer un systéme de protection par parafoudres coordonnés afin de protéger les reseaux
internes connectés a une ligne de puissance.

D'aprés le Tableau F.38, la solution a utiliser pour réduire le risque R s'applique également pour
reduire la frequence des dommages. Un systéme de protection par parafoudres coordonnés
convient pour proteger les réseaux internes connectés a une ligne de puissance.

Un tel systéme SPD réduit la valeur de Pgpp dans la zone Z5 de 1 2 0,01, et dans les zones Z,
et Z; de 1 4 0,002. Les nouvelles valeurs des composantes de la frequence des dommages
sont indiquées dans le Tableau F.38.

Tableau F.38 - Hépital: fréquence des dommages pour la structure protégée

Symbole z, Z, Z,

Fe 0,001 8 0,000 4 0,000 4

Fy 0,000 2 =0 =0

Fyy 0,000 1 =0 =0

F, 0,001 1 0,000 2 0,000 2

F 0,003 2 0,000 6 0,000 6

Fr 0.05 0,01 0,01
NOTE Dans ce tableau, des nombres a 4 décimales sont utilisés en raison des
valeurs trés faibles
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F.4.9 Conclusions

Le risque R et la fréequence des dommages F peuvent étre réduits tous les deux au-dessous du
niveau tolérable en installant:

— un panneau d'avertissement qui interdit au personnel de maintenance d'aller sur la toiture
lors d'orages;

S12298Text Modification

— un SPF de classe Il pour proteger le batiment et les zones exposeées sur la toiture, ce qui
comprend |'établissement d'une liaison équipotentielle pour la ligne de puissance entrante
pour un NPF II;

— un systéme de protection par parafoudres coordonnés pour les réseaux de puissance dans
toutes les zones.

NOTE L'alarme incendie a été prise en compte dans le calcul des risques, car elle était protégée contre les
surtensions et d'autres dommages et que les pompiers ont pu intervenir en moins de 10 min, comme cela est indiqué
a 'Article B.4.
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| am George Portfleet a member of the United Lightning Protection Association. | am
writing to voice my support for S12298, a proposal that promotes safer, more resilient
Risk Category IV buildings, facilities critical to public safety during emergencies.
Requiring a lightning risk assessment based on recognized national and international
standards, this proposal will provide informed, objective decisions without mandating
unnecessary systems. It enhances life safety, supports business continuity, and
strengthens community resilience during Florida’s frequent storm events.

S12298-G5General Comment
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| am George Portfleet a member of the United Lightning Protection Association. | am
writing to voice my support for S12298, a proposal that promotes safer, more resilient
Risk Category IV buildings, facilities critical to public safety during emergencies.
Requiring a lightning risk assessment based on recognized national and international
standards, this proposal will provide informed, objective decisions without mandating
unnecessary systems. It enhances life safety, supports business continuity, and
strengthens community resilience during Florida’s frequent storm events.
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The problem:

There is a lack of a standardized, detailed methodology within the IBC to assess and mitigate
lightning risks specifically for Risk Category IV buildings and other structures. These buildings
contain essential facilities (e.g., hospitals, emergency shelters) and also those buildings where the
loss of function is a real hazard to the occupants/users. The assignment in Risk Category [V is to
help ensure these buildings maintain functionality and safety during natural hazards; in this case
severe weather events. This specialized code language will provide a systematic, accurate, and
consistent approach to evaluating lightning risk for these essential uses and recommend protective
measures.

SGECL{IE e amples.

Lightning strikes can significantly disrupt hospital operations, affecting both infrastructure and
patient care. Key impacts include:

Electrical and Electronic System Failures:

a. Power Supply Disruptions: Lightning can cause power outages, compromising critical
systems. For instance, a 2017 lightning strike at a Florida hospital led to a fire and
subsequent failure of backup power systems, necessitating the evacuation of 225 patients.

b. Equipment Damage: Sensitive medical devices are vulnerable to voltage spikes from
lightning, potentially leading to malfunctions or complete failure. This can impede patient
monitoring and treatment.

Communication System Interruptions:

a. Lightning-induced surges can disrupt hospital communication networks, including
telephones, intercoms, and internet services, hindering coordination among medical staff
and with external emergency services.

Structural Damage:

a. Direct lightning strikes can cause fires or physical damage to hospital buildings, posing
safety risks to patients and staff and potentially leading to evacuations.

To safeguard against these risks, hospitals can implement comprehensive lightning protection
systems. These mitigation measures include:

* External Protection: Installation of lightning rods and other systems to intercept strikes.

¢ Surge Protection Devices (SPDs): To shield electrical and electronic equipment from voltage
spikes.

* Equipotential Bonding: Ensuring all conductive parts within the hospital are at the same
electrical potential to prevent dangerous voltage differences during a lightning event.

* Regular Maintenance and Compliance: Adhering to standards such as NFPA 70, NFPA 780,
and UL 96A to ensure the effectiveness of lightning protection systems.

Implementing these measures can enhance hospital resilience against lightning-related incidents,
ensuring continuity of critical healthcare services.
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Historical Losses:

Documented instances of lightning strikes have shown that they can cause fires in critical
infrastructure, power outages disrupting emergency operations, and structural damage leading to
costly repairs and operational downtime.

The quantification of Impact: The new language can incorporate data from past incidents to model
the economic, structural, and human costs of lightning-related failures. This data-driven foundation

helps stakeholders understand the necessity of robust lightning protection.

Over the past five years, lightning strikes have significantly impacted commercial properties in the
United States, leading to substantial insurance claims and financial losses. Key statistics include:

Percentage of Claims: Lightning-induced fires account for approximately 3% to 5% of all
U.S. commercial property insurance claims annually. (Institute for Intergovernmental
Research) https://www.iii.org/press-release/struck-by-lightning-how-businesses-

canbecome-mare-resilient-triple-i-and-Lpi
Annual Financial Impact: These incidents result in over $2 billion in insured losses each
year for small and medium-sized businesses. (Institute for Intergovernmental Research)
https://www.iii.org/press-release/when-lightning-strikes-how-business-canprotect-its-
bottom-line

Types of Damage: Lightning can cause fires, structural damage, and electrical system
failures, leading to significant financial burdens for businesses. (Voss Law Firm)

lightningstrikes.
While specific annual data for each of the past five years is limited, these figures highlight
the consistent and substantial impact of lightning on commercial properties.

Implementing the analysis of the benefits of certified lightning protection systems and then

securing appropriate insurance coverage are essential steps for businesses to mitigate these risks.

Lightning strikes have been responsible for several significant power outages. Notable instances
include:

1. New York City Blackout (1977)

Date: July 1314, 1977

Cause: A severe lightning storm led to a series of electrical failures, beginning with a
lightning strike on a substation on the Hudson River. This initiated a cascading failure
throughout the city's power grid.

Impact: Approximately 9 million people were affected by the power outage, which lasted
around 25 hours. The blackout resulted in widespread looting, arson, and significant
property damage.

2. Southern Brazil Blackout (1999)

Date: March 11, 1999
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Cause: A lightning strike at an electricity substation in Bauru, Sao Paulo State, caused most
of the 440kV circuits at the substation to trip. This led to a chain reaction resulting in a
widespread power outage.

Impact: The blackout affected an estimated 75 to 97 million people across multiple states,
including Sao Paulo, Rio de Janeiro, and Minas Gerais.

3. United Kingdom Power Outage (2019):
Date: August 9, 2019

Cause: A lightning strike on a transmission line led to the loss of 500 MW of embedded
generation. Subsequently, two large generators, Little Barford Power Station and Hornsea
Wind Farm, tripped, causing a significant drop in frequency.

Impact: Experienced power cuts for 15 to 20 minutes. The outage also caused substantial
travel disruption, particularly on the railway network, and affected infrastructure such as
Newecastle Airport and Ipswich Hospital.

These events highlight the vulnerability of power grids to lightning strikes and underscore the
importance of robust infrastructure and responsive measures to mitigate such risks.

How does this increase p[_OIECI-IQD"
This code change will provide the following safety enhancements:

* Reduce risk of structural fires and electrical surges caused by lightning.

* Protect occupants and critical assets within the buildings.

* Ensure that the functionality of the essential facilities continue.

* Failures in electrical systems can affect life-sustaining equipment, such as ventilators and
infusion pumps, endangering patient health, especially in intensive care units.

This code change will also provide improvements to functionality that ensures continuity of
operations for essential services during severe weather, such as healthcare and emergency
response. It will also minimize downtime by integrating resilient design features and protective
measures while also facilitating adherence to higher safety standards for critical infrastructure,
ensuring alignment with federal or state mandates.

Other Thoughts:

The proposed language can also accommodate different geographic and environmental factors by
including variables like regional lightning density, soil conductivity, and building materials to tailor
recommendations.

The proposed language could include cost-benefit analyses of different protection systems,
enabling informed decisions about resource allocation. The Cost per Square Foot for Low-Rise
Buildings is approximately $2.10 to $2.70 per square foot of roof area and Five-Story Buildings is
approximately $1.50 to $1.90 per square foot of roof area.
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The new language should help streamline assessments to integrate seamlessly into design and
approval phases, avoiding delays in the construction timeline.

Cost Impact: Increase

Estimated Immediate Cost Impact: The proposed language could include cost-benefit analyses
of different protection systems, enabling informed decisions about resource allocation. The Cost
per Square Foot of such systems for Low-Rise Buildings is approximately $2.10 to $2.70 per square
foot of roof area and Five-Story Buildings is approximately $1.50 to $1.90 per square foot of roof
area for the installation of such protective systems based on industry studies. It should be noted
however that the code change only requires the hazard assessment for Risk Category IV buildings
or structures and that is considerably less in cost. The decision to install such a protective system
would be a factor in whether or not it was needed for the use.

Estimated Immediate Cost Impact Justification (methodology and variables): The cost impacts
are based on industry studies. Itis a simple cost of system over roof area provided. The new
language should help streamline assessments to integrate seamlessly into design and approval
phases, avoiding delays in the construction timeline.

Estimated Life Cycle Cost Impact: This proposal only requires an analysis of whether the use
needs protection from lightning storms. Therefore it is only a slight increase.
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

10

E12031
Date Submitted 02/12/2025 Section 2703 Proponent Bryan Holland
Chapter 27 Affects HVHZ No Attachments Yes

‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

N/A

Summary of Modification

This proposed modification would add mandatory lightning and surge protection requirements for risk category Il or
IV buildings and structures.

Rationale

This proposed modification would ensure that buildings or structures that "represent a substantial hazard to human
life in the event of failure or have been designated as essential facilities and buildings where loss of function
represents a substantial hazard to occupants or users" are protected against the hazard of lightning and transient
power surges. Currently, the FBC-B only requires lightning and surge protection for hospitals, nursing homes, and
state requirements for educational facilities. There are many other risk category lll and IV buildings and structures
that are highly vulnerable to the hazard of lightning that would be mitigated by this requirement. A Carnegie-Mellon
study shows that 33% of businesses are affected by lightning and that more businesses are negatively impacted by
lightning storms than by floods, fires, explosions, hurricanes, and earthquakes combined. Insured losses on property
exceeds $5 billion dollars annually from lightning damage alone. According to the Insurance Information Institute,
lightning fires in non-residential properties causes an average of $108 million in direct property damage each year.
These stats only take into account the insured losses reported and do not include uninsured losses, lost productivity,
lost sales, lost inventory, and other considerable factors.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will require the local entity to require the permitting, plan review, and inspection of
lightning and surge protection on qualified projects.

Impact to building and property owners relative to cost of compliance with code
This proposed modification will increase the cost of compliance with the code for risk category Ill and IV projects
only. This cost is typically less than 1% of the total cost of construction: https://ecle.biz/coststudy/

Impact to industry relative to the cost of compliance with code

https://floridabuilding.org/c/c_report_viewer html.aspx 316/540



4/22/25, 1:39 PM BCIS Reports

This proposed modification will increase the cost of compliance with the code for risk category Ill and IV projects
only. This cost is typically less than 1% of the total cost of construction: https://ecle.biz/coststudy/

Impact to small business relative to the cost of compliance with code
This proposed modification will increase the cost of compliance with the code for risk category lll and IV projects
only. This cost is typically less than 1% of the total cost of construction: https://ecle.biz/coststudy/

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This proposed modification improves the health, safety, and welfare of the general public by risk category Ill and
IV buildings and structures from the negative impacts of lightning and transient power surges.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code mitigating a significant environmental risk to highly vulnerable

buildings and structures.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.
Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.

Proponent Dillon Mike Submitted 4/10/2025 11:44:49 AM Attachments  No

Comment:
My name is Michael Dillon, and | am with Bonded Lightning Protection. | represent the Lightning Protection

Industry, as an installer in Florida. | support this because it aligns the Florida Building Code with the national model
code (IBC). It also, mandates LPS installations for the most vulnerable and essential building and structures, but it
does not mandate LPS installation where the risk assessment indicates protection is unnecessary. This will likely
increase hte number of LPS installation projects for risk category Ill & 1V buildings and structures and will align
surge protection requirements between NPA 70 & NFPA 780

E12031-G1

roponent Tyler Baumert Submitted 4/14/2025 2:53:19 PM  Attachments  No

Comment:
%My name is Tyler Baumert, and | represent the Lightning Protection Coalition. | am writing to express strong support

or Proposal E12031. Proposal E12031 mandates lightning and surge protection for Risk Category Ill and IV
structures, including emergency response centers, hospitals, and critical infrastructure. These facilities are
particularly vulnerable to lightning-related disruptions. By aligning Florida with national model codes and
incorporating NFPA 70 and NFPA 780, this proposal provides code clarity, enforcement consistency, and enhanced
protection—with predictable cost impacts and flexibility through risk assessments.
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Proponent Bret Peifer Submitted 4/14/2025 3:42:41 PM  Attachments No
Comment:
s a licensed lightning protection contractor, Bret Peifer of Mr. Lightning, | fully support the proposed modification to
the Florida Building Code requiring mandatory lightning and surge protection for Risk Category Il and 1V buildings
and structures. These facilities—including critical infrastructure such as hospitals, emergency response centers,
and shelters—play a vital role in public safety and disaster response. Given Florida’s status as one of the most
lightning-prone states in the U.S., enhancing their resilience against lightning strikes and electrical surges is a
necessary and prudent step. This change not only protects valuable infrastructure but also helps ensure continuity
of essential services during severe weather events. It's a smart, forward-thinking measure that aligns with Florida’s

commitment to public safety and disaster preparedness.

Proponent harger Tim Submitted 4/15/2025 4:29:15 PM  Attachments  No
Comment:
I am Tim Harger with the Lightning Protection Institute, and | support Proposal E12031. This modification enhances
protection for Florida’s most essential buildings by mandating lightning and surge protection systems for Risk
Category lll and IV structures. These facilities—such as emergency response centers, healthcare facilities, and
critical infrastructure—are particularly vulnerable to lightning-related disruptions. The proposal aligns Florida with

the latest national model codes and integrates NFPA 70 and NFPA 780 for consistency

E12031-G4

Submitted 4/16/2025 4:03:08 PM  Attachments Yes
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Section 2703
Lightning Protection Systems
2703.1 General. Lightning protection systems shall comply with Sections 2703.2 and 2703.3.

2703.2 Where required. Lightning protection systems shall be installed on each building and structure assigned a risk
category 111 or IV in accordance with Table 1604.5.

Exception: Lightning protection systems shall not be required for any building or structure where determined to be
unnecessary by evaluation using the Lightning Risk Assessment in NFPA 780 or an alternative method approved by, the
building official.

2703.3 Surge Protection. Where lightning protection systems are installed, surge protection shall also be installed in
accordance with NFPA 70.
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My name is George Portfleet Master Electrician and member of the United Lightning
Protection Association lending my support to Proposal E12031. This modification
enhances protection for Florida’s most essential buildings by mandating lightning and
surge protection systems for Risk Category Ill and IV structures. These facilities,
including emergency response centers, healthcare facilities, and critical infrastructure
are particularly vulnerable to lightning-related disruptions.

Proposal E12031 aligns Florida with the latest national model codes and integrates
NFPA 70 and NFPA 780 for consistency and clarity allowing predictable cost impact
and flexibility through risk assessments. This change will help protect lives, support
resilient infrastructure, and streamline enforcement across jurisdictions.

E12031-G5General Comment

Page: 1

.pdf
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Building

11
E12324
Date Submitted 02/18/2025 Section 2701 Proponent Joseph Belcher
Chapter 27 Affects HVHZ  Yes Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments Yes Alternate Language No

Related Modifications

Summary of Modification
Eliminate ACFI in kitchens

Rationale

Arc Fault interrupters installed in kitchens are too sensitive and are the source of numerous service calls. It is
reported that when attempting to use numerous small appliances such as mixers, blenders, or microwave ovens.
The interrupters activate. The constant tripping of the interrupters results in service calls. Often the sole fix is for the
electrician to replace the interrupter with a standard circuit breaker.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None.

Impact to building and property owners relative to cost of compliance with code
A reduction of $50-$350 per breaker, including materials and labor. In addition, there will be a reduction in the
cost of service calls to replace the arc fault interrupters

Impact to industry relative to the cost of compliance with code
A reduction of $50-$350 per breaker, including materials and labor. In addition, there will be a reduction in the
cost of service calls to replace the arc fault interrupters.

Impact to small business relative to the cost of compliance with code
A reduction of $50-$350 per breaker, including materials and labor. In addition, there will be a reduction in the
cost of service calls to replace the arc fault interrupters.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The change will improve public welfare by eliminating a recurring nuisance, making the use of small appliances
in the kitchen impossible.
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Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
The change will improve the code by eliminating a recurring nuisance, making the use of small appliances in the

kitchen impossible.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
The change does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.

Does not degrade the effectiveness of the code
The proposed change does not degrade the code's effectiveness and improves the code's effectiveness.

Proponent Bryan Holland Submitted 3/27/2025 10:38:38 AM Attachments  Yes

Comment:
NEMA urges the Electrical TAC and Commission to reject this proposed modification that reduces electrical fire

safety in dwelling units. The reports of unwanted tripping of AFCI protection devices supplying kitchen branch
circuits are anecdotal at best. There are currently no known compatibility issues between AFCI protection and cord-
and-plug-connected appliances frequently used in kitchens. (See the attached document titled: NEMA BS 31026-
2023) Kitchen fires in dwellings tend to be the most common location of fire and the deadliest fires for dwelling
occupants. Removing a fire-prevention device for electrical circuits supplying a residential kitchen is dangerous and
can only lead to more loss of life and property. AFCI protection predates the 1st edition of the Florida Building Code
and has been an effective means of reducing residential fires since 1999. (See the attached document titled: AFCI
INFORGRAHIC — NEMA 2024) It should also be noted that there have been no reported electrical fires in a
residential kitchen in Florida that is protected by AFCI protection. The reduction of fire attributed to AFCI protection
has reduced insurance premiums and the number of insurance claims. The benefits to the homeowner go beyond
just safety and include financial incentives. (See the attached document titled: ECM-Lowering Home Costs Should

Not Abandon National Electrical Safety Requirements)

E12324-G1
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Amber Wilcox Submitted 4/16/2025 1:26:51 PM  Attachments Yes

Dear Florida Electrical Technical Advisory Committee Members, My name is Amber Wilcox, and | reside at 27
Blockhouse Ct, Ormond Beach, FL 32174. I'm writing to respectfully urge you to vote against the proposal to delete
‘kitchens” from section 210.12 of the Florida Building Code, which would eliminate the requirement for arc fault
circuit interrupters (AFCIs) in residential kitchens. AFCls are a critical safety feature designed to detect electrical
arcing and stop a potential fire before it starts. Removing this layer of protection in kitthens—where heat,
appliances, and wiring converge—is dangerous and shortsighted. Kitchen fires are already one of the most
common and deadly causes of home fires in the U.S. While my own burn injury in 2020 was not electrical in nature,
it did happen in my kitchen while cooking—a setting where many household injuries occur. According to the
merican Burn Association, over 100,000 people are treated in emergency rooms each year for burn injuries
related to cooking. That’s not a statistic—it’s a crisis that hits close to home for far too many. | suffered a 20%
surface burn. I've included photos along with this statement to provide a visual reference of what that level of injury
looks like. And | say this with full awareness: what | endured was mild compared to what many burn survivors face.
| cannot imagine what those with 40%, 60%, or 80% burns endure. But | know firsthand the pain, the trauma, and
the lifelong impact—even at 20%. You can read more about my story here: https://www.orlandohealth.com/content-
hub/burn-survivor-finds-new-purpose-on-road-to-recovery Today, | use my experience to raise awareness and
advocate for others. Through my podcast, Girls With Grafts (www.girlswithgrafts.com), | speak with survivors—
many of whom suffered electrical burns due to residential fires. Their stories are tragic, and often, their injuries were
preventable with better safeguards in place. You can also see part of my personal healing journey here:
https://www.instagram.com/p/DleX4hDIP40/ We cannot afford to weaken protections that help prevent fires—
especially in high-risk areas like kitchens. AFCIs have been a proven solution for more than 25 years and are
required in many states for good reason. Florida should not roll back safety for the sake of convenience or cost-
cutting. Please vote NO on the proposal to remove kitchens from the 210.12 requirement. Let’s keep safety—and
people—at the center of our building codes. With deep gratitude, Amber Wilcox awilcox429@gmail.com 27
Blockhouse Ct Ormond Beach, FL 32174
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NEC 210.12(A) Dwelling Units.

All 120-volt, single-phase, 15- and 20-ampere branch circuits supplying outlets or devices installed in
dwelling unitfkrtehens, family rooms, dining rooms, living rooms, parlors, libraries, dens, bedrooms,

sunrooms, recreation rooms, closets, hallways, laundry areas, or similar rooms or areas shall be protected

by any of the means described in 210.12(A)(1). through (6):

E12324Text Modification
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E12324-G2General Comment
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National Electrical Manufacturers Association

E12324-G1General Comment
()

Arc-Fault Circuit Interrupters and Home Appliances

Prepared by:

NEMA Low Voltage Distribution Equipment Section
National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209

The requirements or guidelines presented in this document are considered technically sound at the time
they are approved for publication. They are not a substitute for a product seller's or user's own judgment
with respect to the particular product discussed, and NEMA does not undertake to guarantee the
performance of any individual manufacturer’s products by virtue of this document or guide. Thus, NEMA
expressly disclaims any responsibility for damages arising from the use, application, or reliance by others
on the information contained in these white papers, standards, or guidelines.

© 2023 National Electrical Manufacturers Association. All rights, including translation into other languages,
reserved under the Universal Copyright Convention, the Berne Convention for the Protection of Literary
and Artistic Works, and the International and Pan American copyright conventions.
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Introduction

Arc-fault circuit interrupters (AFCI) were introduced into the National Electrical Code® (NEC) in 1999 for
single-phase 15A and 20A branch circuits serving bedroom branch circuit outlet receptacles to provide
protection from arcing faults that can cause fires. The introduction of this technology was driven by the
Consumer Product Safety Commission (CPSC) and the Electronic Industries Association (EIA) in
response to concerns that the conventional circuit breaker was not providing protection of branch circuit
arcing, resulting in home electrical fires and deaths, injuries, and property loss.

AFCls undergo rigorous testing, and in addition to the product standards (circuit breaker) to which each
device is listed, they are also listed to UL 1699 Arc-Fault Circuit-Interrupters. The NEC, which is adopted
in all 50 states throughout the U.S., is updated on a three-year revision cycle through a consensus-based
development process. Subsequent NEC editions since the 1999 NEC have increased the number of
locations where AFCls are required. It was the 2014 edition of the NEC that added kitchens and
laundries, where many cord and plug connected appliances are used on 120V single-phase 15A and 20A
circuits.

This paper discusses the 15A and 20A AFCI protection of branch circuits that are utilized by cord and
plug connected appliances and will provide perspective on the breadth of appliances currently protected
by AFCls. This will include a review of the number and types of appliances that are being protected along
with how that data is determined. A review of the testing procedures and types of appliances tested will
also be detailed in this document along with the number of test cases. Finally, a 2022 electrical contractor
survey conducted by the Electrical Safety Foundation International (ESFI) on AFCI- and GFCl-protected
circuits in the Commonwealth of Massachusetts will be presented [1]. The details of the ESFI research
results will be addressed as they pertain to the topic of this paper.

Appliance Installations

The National Association of Home Builders (NAHB) publishes the number of 1- to 2-family homes and
multi-family units built within the U.S. on a state-by-state basis. According to NAHB data, there were over
11 million dwelling units built since 2014. Over 9.5 million of those dwelling units were built in states
where a majority of cord/plug appliances are protected by AFCls.

Review of this data, coupled with the percentage of various appliances per home as found via a Statista
November 2022 survey report [2], reveals that over 60 million appliances are protected by AFCls. This is
a very conservative number, as it does not include older homes that have been upgraded during the
period of 2014 through 2022. Examples of the percentage of homes containing specific appliances are
dishwashers (56%), refrigerators (83%), microwaves (84%), vacuums (76%), and washing machines
(74%).

Unwanted Tripping

Unwanted tripping can manifest itself for many reasons that could include identification of wiring problems
or lack of compatibility with a connected load. The American Circuit Breaker Manufacturers Association
(ACBMA) reports [3] that received calls on AFCls tripping is at 0.0078% of AFCls shipped. These reports
collect data that includes questions on selection, wiring, application, and tripping. Reports have revealed
that tripping incidents are split between overload/short circuit and arc fault, with a large majority being
overload/short circuit. In reviewing this research data and comparing this data to the number of
appliances that are reported to trip AFCls, it is found that claims and statements made related to
compatibility being the vast majority of AFCI unwanted tripping incidents are not substantiated.

NEMA received 35 reports of unwanted tripping through the AFClsafety.org website in 2021 through
2022, and none of the reported unwanted tripping issues identified a faulty circuit breaker or an
incompatible product issue. There are, however, 10 submissions where the customer has not responded
to the investigation. It would be fair to question why the actual documentation of reported AFCI tripping
concerns does not match that which is claimed by certain industry groups.

© 2023 National Electrical Manufacturers Association
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One of the reasons AFCI technology has performed and continues to perform well is because of the
partnerships between AFCI| manufacturers and their customers, who together are able to identify
applications and practical application examples that facilitate AFCI manufacturer interoperability tests with
a variety of appliances and appliance combinations. These home appliance lab emulations conduct over
130,000 test cases covering over 400 appliance brands and 150 product types. There is also an
additional testing done for over 40,000 combination loads such as various countertop appliances, vacuum
cleaners, power tools, and durable medical equipment. The lab tests use loading, temperature, humidity,
and other factors to change the parameters to provide as many options as possible to determine if an
AFCI will trip when protecting the circuit where an appliance or group of appliances is installed. The
results of these extensive tests are AFCls that function properly with appliances.

Figure 1 Courtesy of Schneider Electric Figure 2 Courtesy of Schneider Electric

ESFI Electrical Contractor Survey

The Electrical Safety Foundation International (ESFI) conducted a survey of electrical contractors asking
about how AFCI and GFCI devices performed in homes in Massachusetts. The Commonwealth of
Massachusetts has had a requirement for all 120VAC 15A-20A receptacles to be protected by AFCls
since January 1, 2020. The respondents stated that they make an average of 27 total service calls per
week. The contractors concluded that 59% of these calls were related to tripped circuit breakers or fuses.
In reviewing the responses on circuit breaker calls, the breakdown of results includes the following:

* 68% of the service calls were related to overload/short circuit trips
+* 18% of the service calls were AFCI frips

s 10% of the service calls were GFCl trips

= 4% of the service calls were defective products

Further investigation of the results of the service calls found that the most common mistakes identified by
electrical contractors included the following:

37% were wiring issues

32% were related to the lack of or inadequate GFCI protection
27% overloaded circuits

2% other causes

There were no documented issues related to AFCls from what was found on these service calls. ESFI
also attempted to survey homeowners who live in homes built since January 1, 2020, but did not receive
statistically significant results. The initial findings showed that AFCI| devices work as designed to detect
faults in appliances and wiring, but more research is required.

Summary
In conclusion, data shows that AFCls are protecting over 60 million appliances with a very small number

of documented reports of unwanted tripping. The claims around high amounts and percentages of
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unwanted tripping have been anecdotal; lack details on when, where, and why occurrences are
happening; and do not constitute facts around AFCI and appliance compatibility performance. These are
clearly unsubstantiated statements in light of the data provided in this document.

The amount of testing done to verify that AFCls will work with various appliances is extensive and goes
far beyond what the product safety standard requires to make sure homeowners receive the best
protection from fires with the installation of AFCls. In addition, the ESFI survey shows that most tripping
reports and issues are overloads and short circuits. The absence of any AFCI reported unwanted tripping
issues from a state that requires them to protect most, if not all, of the receptacles found in the house
provides further data that AFCls are functioning properly. This data provides specific information on the
successful safety protection of branch circuits by AFCls when loads are appliances or other devices.

References

[1] ESFI Arc-Fault Circuit Interrupter (AFCI) and Ground Fault Circuit Interrupter (GFCI) Performance
Survey, ESFI, 2022

[2] Household appliances ownership in the U.S. in 2022, Alexander Kunst, Statista, 2022

[3] NEC® CMP-2 ACBMA Presentation, American Circuit Breaker Manufacturing Association (ACBMA),
October 2018
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EC&M

NATIONAL ELECTRICAL CODE

Lowering Home Costs Should Not Abandon
National Electrical Safety Requirements

The path to making new homes more affordable should not come at the expense of
eliminating electrical safety requirements.

Todd Sims

A recent story in EC&M attempted to draw a connection between the home
affordability crisis and improvements to the National Electrical Code (NEC) that help
prevent electrical shocking, electrocution, and electrical fires. The article highlights
efforts by various industry groups to strip out essential consumer protections from
the NEC, namely AFCI, GFCI, and surge protection.

Housing affordability is a concern nationwide, but to be clear, the path to making new
homes more affordable should not come at the expense of eliminating proven

electrical safety requirements that protect public health and safety.

A recent, in-depth story from YahooFinance! specifically addressed the root causes of
the U.S. housing affordability situation, pointing to ongoing supply chain problems
and rapidly rising wages for construction workers leading to higher homebuilding

costs.

It also cited additional impacts on those costs including a struggling economy;
current homeowners holding onto their properties purchased when interest rates
were low; and potential homebuyers shying away from new construction due to less
than desirable and much higher mortgage rates. Experts interviewed for the story also
concluded that “the main reason home prices are so high in the U.S. is the relatively
low inventory.” It is worth noting that nowhere in the story does it mention electrical

safety requirements as being part of the problem.
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Professional, licensed and certified electrical contractors and electricians know
exactly how important the NEC requirements are and support them. Safety is always a
number one priority with these trained men and women who work tirelessly in the
field to add safety, value and protection for individuals and families long after they
have left the job site. Their work and the NEC standards they adhere to should be
respected for the incredible value they bring to someone building a new home.
Protecting contractors, installers, and homebuilders during the time of construction

must be included in the cost-benefit analysis of adding additional protections.

The electrical industry understands that these requirements are there for good
reason: they provide for the safe installation of electrical wiring and equipment and
above all protect the consumer. Published by the National Fire Protection Association
(NFPA), the NEC is revised every three years to make sure it is up to date,
representing the latest in safety methods and technology. It is further incorporated
into everything the electrical community does when building and renovating homes

and commercial buildings.

The average cost to build a new home in 2025, depending on where you live, ranges
from $110,000 to $550,000, per Houzeo.com. The average cost to protect a 2,000 sq
ft home from electrical shocking/electrocution (GFCIs), electrical fires (AFCIs), and
electrical surging (SPDs) combined is between $1,000 to $1,500. That’s less than
.75% of the total cost of a $200,000 home and, spread over a 30-year mortgage, about

$4.15 per month to fully protect the occupants.

Some stakeholders contend it would be better to just get rid of, or scale back, these
NEC safety requirements rather than protect a family for decades. That type of
thinking does a disservice to the public that believes they are getting homes built to
the highest safety standards when, in reality, they are not. It does not make common
sense, and it sets a precedent that should concern everyone if homes start being built
without national safety standards that comply with the most updated NEC. This is
especially concerning as insurance rates skyrocket across the nation. Nationally,
insurance premiums rose 11.3% in 2023 and shot up 33.8% from 2018 to 2023,
according to S&P Global Market Intelligence. The reduction of or removal of NEC
safety requirements can only serve to increase insurance premiums, further

impacting home affordability.
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As the International Brotherhood of Electrical Workers stated in EC&M’s story, safety

and affordability can co-exist in this case.

There needs to be an open and honest discussion between the electrical and
construction industries to reinforce why NEC safety requirements matter and how to

address other factors that are actually impacting cost. All interested parties can come

E12324-G1General Comment

together to ensure homes are safe, affordable, and resilient.

Source URL: https://www.ecmweb.com/national-electrical-code/article/55270514/lowering-
home-costs-should-not-abandon-national-electrical-safety-requirements
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ARC-FAULT CIRCUIT INTERRUPTER

AFCI$ STOP ARCING FROM ELECTRICAL FAILURE AND
MALFUNCTION, PREVENTING FIRES ON BRANCH CIRCUITS
SUPPLYING DEVICES, LIGHTING, & APPLIANCES

An NFPA report shows 65% of the fires referenced above weve caused by dangerous
arcing mchuing an estimated annual average of
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DUAL FUNCTION CIRCUIT BREAKER

A listed combination-type AFCI and
GFCI circuit breaker to provide
protection against fire and electric
shock.
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Learn more at www.AFCISafety.org
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Chapter 35 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
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Related Modifications

A related modification has been submitted to the FBC-R to update the reference to NFPA 70-23, including all
published TlAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
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Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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CHAPTER 35 REFERENCED STANDARDS
NFPA

70 - 2623 National Electrical Code (NEC), including all published Tentative Interim Amendments (TIAs) published until
December 4, 2024

E11954Text Modification

Page: 1

.pdf
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TIA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used_by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2. National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the earth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall

https://floridabuilding.org/c/c_report_viewer html.aspx
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-and For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci anducrrve Pavea’ Por uam af Per.imerer Surfaces. Conductlve pav cd pomons 01‘ perlmeter surfaces mc]udmg masonry
pavers. if used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall

be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)( 1)(b)(3).

2) Steel welded wire reinforcement is minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.

(4) Only listed splicing devices or exothermic welding are used.

Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by

direct contact with the underside of. the finished pavement.

Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement; A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M. Standard Specification for
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M,
Standard Specification for Zinc-Coated (Galvanized) Sieel Welded Wire Reinforcement, Plain and Deformed, for
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement.

(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the
following methods

e
eCopper conductor(s) sha]] b&uuhzed—whepémﬁellewmg%eqlmememare—mek meet lhe fo]lowmg

Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding
conductor if available-shal-be-provided.

{2¥b. The conductors shall follow the contour of the perimeter surface.

3c. Only listed splicing devices or exothermic welding are used.shall bepermitted:

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-wathin-or 1s under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 in.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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eCopper grid or unencapsulated steel welded wire remforcement used for equipotential bondmg of unpa»ed portions of

penmeter surfaces shall be—&thed—where—Hie—feHewmgﬂfqﬂﬁemeﬂtﬁ—ﬁHﬂef meet the following:

Be installed in accordance with

E11954Text Modification

33 Only listed splicing devices or exothenmic welding shall be permitted.
Hb. Thecoppergrid shall be seeured-Be located within erunderthe deck-erunpaved surface(s) between 100 mm to 150
mm (4 in. to 6 in.) below the-subgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports. and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire is used for this purpose, it shall
be solid copper. not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered in 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023
Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(S5C 23-3-9/TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
the-foHowina300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class 1 power-limited remote-control and
signaling circuits shall comply with 724.3.
(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited
remote-control and signaling circuits shall comply with 725.3.
(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling
circuits shall be installed in accordance with 300.2 through 300.25 and comply with 300.26(C)(1) through (C)(3).
(1) Sizes and Use.
(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that
do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or
a listed cable.
(b) Conductors that are 14 AWG copper-clad aluminum shall be permutted to be used in Type MC cable and
Type TC cable. The continuous load shall not exceed 8 amperes.
(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater
than the ampacities specified in 310.14.
(d) Flexible cords shall comply with the applicable general requirements, applications, and construction
specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1.
(2) Insulation.
(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts.
(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the
applicable general requirements for conductors rated up to and including 2000 volt for type designations,
mnsulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10.
and 310.14.
(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type
FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF. Type TFFN. Type TEN. Type ZF. or Type ZFF.
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the
conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C){3){2) shall not be required
where this Code requires or permits other overcurrent protection ratings

E11954Text Modification

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

E11954Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray g
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) nﬂ_i

Y
©
=

Issue Date: December 8, 2022 ,T

(¢

Effective Date: December 28, 2022 2

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ==
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(S5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was i1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as _follows:
555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted:
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(A)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022
Effective Date: September 1, 2022
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11954Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...

—

P
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Issue Date: August 12, 2022 o
Effective Date: September 1, 2022

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) "-6
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11954Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 23-4
(S§C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was i1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.15 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized. uninsulated. ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S§C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was i1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:

210.8(F) Outdoor Outlets.

For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:

(1) Garages that have floors located at or below grade level

(2) Accessory buildings

(3) Boathouses

If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C).
Exception No. 2: GF'CI protection shall not be required for listed HVAC equipment. This exception shall expire

September 1. 2026.

Issue Date: August 12, 2022

Effective Date: September 1, 2022

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
Copyright © 2022 All Rights Reserved
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted mn a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-tised
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

E11954Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11954Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TI4 Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was 1ssued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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National Electrical Cade®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TiA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be mstalled where specified 1n 210.70(A). (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previdedforautomatically energizing the hehting outlets
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2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI MH of Article 692-for 1000-veltsor
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2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TIA Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIF'PA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
1ssued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.
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Informational Note Figure 701.32¢€} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E. B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authonzed to design, mnstall, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{(C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.
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Informational Note Figure 708.54¢€} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AMN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em? (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box. shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be perminted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetalliic.

(2) The branch circuit wiring that supplies each device consists of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway. all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued 1o
another device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/QR code for acquiring a replacement if necessary.

(4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.“‘} in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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National Electrical Code®

2023 Edition
Reference: 250.114(3)c and 250.114(4)e

TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250).114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: N
()

¢. Portable handlamps-ard-pertable fuminaires ©
o
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Energy Conservation

13
EN12024
Date Submitted 02/11/2025 Section 106.1 Proponent Bryan Holland
Chapter 6 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B and FBC-R to update the reference to NFPA 70-23,
including all published TIAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
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Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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Chapter 6 [CE] Referenced Standards
NFPA
70 - 286 23 National Electrical Code (NEC),_including_all published Tentative Interim Amendments
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TiA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the carth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a). (B)(2)(b), ex{(B)(2)(c). and (B)(2)(d).-ard For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

EN12024Text Modification

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations
and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to
facilitate connection of bonded parts.

[& onducnve Pavea’ Por Hom of Per.'merer S'ur,{acev C onducrlve pav ed pomons 01‘ perlmeter surfaces mc]udm,ﬂ, masonry
pavers. 1f used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall
be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B){ 1){b)(3).

2) Steel welded wire reinforcement 1s mimimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by

direct contact with the underside of. the finished pavement.

Page: 2

Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement: A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M, Standard Specification for
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M,
Standard Specification for Zinc-Coated (Galvanized) Steel Welded Wire Reinforcement, Plain and Deformed, for
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement.

-9.pdf

(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the
following methods

h
eCopper conductor(s) sha]] b&uﬂh—z&d—whep%ﬁa&teﬂewmg—req&mements—a&—mﬂ— meet lhe fo]lowmg

Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding
conductor if available-shal-be-provided.

{2)b. The conductors shall follow the contour of the perimeter surface.

3Jc. Only listed splicing devices or exothermic welding are used.-shall-be-permtted:

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-within-or Is under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 1n.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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eCopper grid or unencapsulated steel welded wire remforcement used for equipotential bondmg of unpa»ed portions of

penmeter surfaces shall be—&thed—where—Hie—feHewmgﬂfqﬂﬁemeﬂtﬁ—ﬁHﬂef meet the following:

Be installed in accordance with

33 Only listed splicing devices or exothenmic welding shall be permitted.
Hb. Thecoppergrid shall be seeured-Be located within erunderthe deck-erunpaved surface(s) between 100 mm to 150
mm (4 in. to 6 in.) below the-subgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports. and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire is used for this purpose, it shall
be solid copper. not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered in 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
Copyright © 2023 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(5C 23-3-9/ TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
the-folowing300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class | power-limited remote-control and
signaling circuits shall comply with 724.3.
(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited
remote-control and signaling circuits shall comply with 725.3.
(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling
circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3).
(1) Sizes and Use.
(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that
do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or
a listed cable.
(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and
Type TC cable. The continuous load shall not exceed 8 amperes.
(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater
than the ampacities specified in 310.14.
(d) Flexible cords shall comply with the applicable general requirements, applications. and construction
specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1.
(2) Insulation.
(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts.
(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the
applicable general requirements for conductors rated up to and including 2000 volt for type designations,
insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10.
and 310.14.
(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type
FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF, Type TFEN, Type TEN, Type ZF. or Type ZFF.

https://floridabuilding.org/c/c_report_viewer html.aspx

-8.pdf Page: 1
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the

conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C)(3)(2) shall not be required
where this Code requires or permits other overcurrent protection ratings

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)

Copyright © 2023 All Rights Reserved
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray g
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) nﬂj

Y
©
=

Issue Date: December 8, 2022 IT

(¢

Effective Date: December 28, 2022 2

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) |:|
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NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(S5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was i1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as _follows:

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted:
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(A)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022
Effective Date: September 1, 2022
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)

Copyright © 2022 All Rights Reserved
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Tentative Interim Amendment

NFPA® 70®
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National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...

—
P
()]
&
Issue Date: August 12, 2022
Effective Date: September 1, 2022
y—
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) '8_
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 234
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.15 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized. uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
" . . )
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:
210.8(F) Outdoor Outlets.
For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:
(1) Garages that have floors located at or below grade level
(2) Accessory buildings
(3) Boathouses
If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C). .
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire %
September 1, 2026. ©
o
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Issue Date: August 12, 2022 g
Effective Date: Scptember 1, 2022 |<_E
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<'I
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: Article 100 (Ignitible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension 1s greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.4.2]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Lacations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended in air in
sufficient concentration, or at all. under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which 1s not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present, the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

Page: 1

-2.pdf

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location 1s a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings.or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location is a location where one of the following apply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

Mod_12024_ Text_TIA 23
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

EN12024Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TI4 Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was 1ssued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Cade®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TiA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70 to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be nstalled where specified in 210.70(A), (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previded for automatically energizing the lichting outlets
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Issue Date: November 30, 2023
Effective Date: December 20, 2023 H_a
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Commuttee on National Electrical Code and
was issued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part

of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts I through VI MH of Article 692-for 1000-veltsor
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Issue Date: November 30, 2023
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Effective Date: December 20, 2023 o
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.

The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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Effective Date: September 14, 2023 2
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) |:|

Copyright © 2023 All Rights Reserved %

NATIONAL FIRE PROTECTION ASSOCIATION ﬁ

|

<

N

o

N

h

o

]

=

https://floridabuilding.org/c/c_report_viewer html.aspx 379/540



4/22/25, 1:39 PM BCIS Reports

\
NFPA

Tentative Interim Amendment

NFPA® 70®

EN12024Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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NFPA® 70®
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2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TI4 Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C)} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

%%MWM%L&B—W‘\» -
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Informational Note Figure 701.32¢{C} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.

ockb b Selee“"eh eoordinateswith-OCPDs Gs E \'E_B- g and-A
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Informational Note Figure 708.54¢€} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(S5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em® (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box, shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be permitted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetaliic.

(2} The branch circuit wiring that supplies each device consisis of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway, all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued to
anather device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/(JR code for acquiring a replacement if necessary.

{4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors,
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.?) in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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2023 Edition
Reference: 250.114(3)e and 250.114(4)e

TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: :

¢. Portable handlamps-ard-pertable fuminaires ©

o

Y—

©

=

S

Issue Date: December 8, 2021 8
Effective Date: December 28, 2021 E
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<'I

Copyright © 2021 All Rights Reserved ﬁ

NATIONAL FIRE PROTECTION ASSOCIATION |

<

AN

o

N

‘_l

©

[e]

=

https://floridabuilding.org/c/c_report_viewer html.aspx 387/540



4/22/25, 1:39 PM BCIS Reports

TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Energy Conservation

14
EN12025
Date Submitted 02/11/2025 Section 106.1 Proponent Bryan Holland
Chapter 6 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B and FBC-R to update the reference to NFPA 70-23,
including all published TIAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
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Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TiA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and

used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the carth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall

https://floridabuilding.org/c/c_report_viewer html.aspx

-9.pdf Page: 1

Mod_12025_Text_TIA 23

391/540



4/22/25, 1:39 PM

EN12025Text Modification

BCIS Reports

require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-and For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci anducrrve Pavea’ Por uam af Per.imerer Surfaces. Conductlve pav cd pomons 01‘ perlmeter surfaces mc]udmg masonry
pavers. if used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall

be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)( 1)(b)(3).

2) Steel welded wire reinforcement is minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by

direct contact with the underside of. the finished pavement.

Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement; A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M. Standard Specification for
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M,
Standard Specification for Zinc-Coated (Galvanized) Sieel Welded Wire Reinforcement, Plain and Deformed, for
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement.

(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the
following methods

e
eCopper conductor(s) sha]] b&uuhzed—whepémﬁellewmg%eqlmememare—mek meet lhe fo]lowmg

Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding
conductor if available-shal-be-provided.

{2¥b. The conductors shall follow the contour of the perimeter surface.

3c. Only listed splicing devices or exothermic welding are used.shall bepermitted:

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-wathin-or 1s under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 in.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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ECOPPE[’ grid or unencapsulated steel wclded wire rcmforcement used for equipotential bondmg of unpaw:d portions of

perlmeter surfaces shall beﬂﬂdied—where—ﬂie—feﬂem&gﬂfquemeﬂtﬁ—ﬁe—mﬁ meet the following:

Be installed in accordance with

{1\ﬁnl Listed n]. mo devices or exath 1o, |r||nrr hall b, P rmitted.

(4)b Ibe—eeppepgﬁd—shall—b&seeu;edrBe located within oxunder the deck-orunpaved surface(s) between 100 mm to 150
mm (4 . to 6 in.) below thesubgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports, and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire 1s used for this purpose, it shall
be solid copper, not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered i 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)
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Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 300.26
TIA 23-8
(S5C 23-3-9/TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as _follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
the-foHowina300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class 1 power-limited remote-control and
signaling circuits shall comply with 724.3.
(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited
remote-control and signaling circuits shall comply with 725.3.
(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling
circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3).
(1) Sizes and Use.
(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that
do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or
a listed cable.
(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and
Type TC cable. The continuous load shall not exceed 8 amperes.
(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater
than the ampacities specified in 310.14.
(d) Flexible cords shall comply with the applicable general requirements, applications, and construction
specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1.
(2) Insulation.
(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts.
(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the
applicable general requirements for conductors rated up to and including 2000 volt for type designations.
insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10.
and 310.14.
(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type
FFH-2. Type KF-2, Type KFF-2, Type PAF, Type PAFF, Type PF, Type PFF, Type PGF, Type PGFF
Type PTF. Type PTFF, Type RFH-2, Type RFHH-2. Type RFHH-3. Type SF-2, SFF-2. Type TF, Type
TFF. Type TFFN. Type TEN. Type ZF. or Type ZFF.
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the

conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C){3){2) shall not be required
where this Code requires or permits other overcurrent protection ratings

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(S§C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C 18, Table, C.19 and Table C.20 to read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22{A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray g
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) D“_j

Y
©
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Issue Date: December 8, 2022 IT
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Effective Date: December 28, 2022 2
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as follows:

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted.
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(4)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022

Effective Date: September 1, 2022

(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
Copyright © 2022 All Rights Reserved
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Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...
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Issue Date: August 12, 2022
Effective Date: September 1, 2022
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Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 234
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.15 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized. uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
" . . )
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:

210.8(F) Outdoor Outlets.

For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:

(1) Garages that have floors located at or below grade level

(2) Accessory buildings

(3) Boathouses

If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C).
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire

September 1, 2026.

Issue Date: August 12, 2022

Effective Date: September 1, 2022

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA® 70®
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National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

Page: 1

-2.pdf

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

Mod_12025_Text_TIA 23

https://floridabuilding.org/c/c_report_viewer html.aspx 401/540



4/22/25, 1:39 PM BCIS Reports

(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

EN12025Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TI4 Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was 1ssued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TIA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be installed where specified in 210.70(A). (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previdedforautomatically energizing the hehting outlets
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NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Cade®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI ¥H of Article 6924for 1000 volts or
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.

The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(S5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was 1ssued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The

marking shall be of sufficient durability to withstand the environment involved. eemply-with- HO2ZHBY3 )
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TI4 Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C)} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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Normal Emergency
Source Source

Informational Note Figure 700.32¢€} Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B is not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination 1s maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
recvaluated.
Exceprion: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€) for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

https://floridabuilding.org/c/c_report_viewer html.aspx
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Informational Note Figure 701.32¢€} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E. B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authonzed to design, mnstall, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{(C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.

ockb b seleeme]; eoordinates with-OCPDs Gs E \'E_B- g and-A
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Normal Emergency
Source Source

EN12025Text Modification

Informational Note Figure 708.54¢€} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AMN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em? (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box. shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be perminted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetalliic.

(2) The branch circuit wiring that supplies each device consists of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway. all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued 1o
another device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/QR code for acquiring a replacement if necessary.

(4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.“‘} in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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Issue Date: March 21, 2023

Effective Date: April 10, 2023

EN12025Text Modification

(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

EN12025Text Modification

National Electrical Code®

2023 Edition
Reference: 250.114(3)c and 250.114(4)e
TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: :

¢. Portable handlamps-ard-pertable fuminaires ©

o

Y

©

=]

S

Issue Date: December 8, 2021 8
Effective Date: December 28, 2021 |<__(
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<‘I
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Existing Building

15
SW11977
Date Submitted 02/11/2025 Section 302.6.2 Proponent Dallas Thiesen
Chapter 3 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification

Excepts Florida from the equipotential bonding requirements of 2023 NFPA 70 and preserves the status quo,
allowing the continued use of single wire the single wire bonding method which has no history of failure in the 20
years that it has been in use.

Rationale

The requirements to use a copper or steel grid for the bonding of swimming pool permitter surfaces is not justified
and does not provide improvements in the elimination of voltage gradients compared to existing methods. This
proposal seeks to maintain the status quo single wire bonding that has been in place in Florida for 20 years. In that
20 year period there has not been a single documented case of the failure of the single wire bonding method.
Additionally, it is estimated that the requirements of 2023 NFPA 70 Sec. 680.26(2)(a)-(b) will add between 2% to
10% to the cost of residential pool construction depending on copper prices and even greater costs increases for
remodels having to bring the equipotential bonding up to the 2023 NFPA 70 standard.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None
Impact to building and property owners relative to cost of compliance with code
This proposal will prevent unnecessary cost increases to consumers.
Impact to industry relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.
Impact to small business relative to the cost of compliance with code
This proposal will prevent unnecessary cost increases to the industry.

Requirements
Has a reasonable and substantial connection with the health, safety, and welfare of the general public
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This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This prevents specification of materials an methods. NFPA 70 locks consumers and the industry in to a speicific
method of compliance whereas this modification allows for multiple methods of compliance and varied use of
materials.
Does not degrade the effectiveness of the code
This preserves the status quo for equipotential bonding which has no record of failure in the 20 years that it has
been in use in Florida.
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SW11977Text Modification

302.6.2 Equipotential bonding.

Any of the parts specified in Sections 680.26(B)(1) through (B)(7) of the NFPA 70, National Electrical Code that are repaired, replaced,
altered, or installed new at an existing swimming pool shall be connected to the existing bonding system using solid copper conductors,
insulated, covered, or bare, not smaller than 8 AWG or with rigid metal conduit of brass or other identified corrosion-resistant metal.
Connections to bonded parts shall be made in accordance with Section 250.8 of NFPA 70, National Electrical Code. An 8 AWG or larger solid
copper bonding conductor provided to reduce voltage gradients in the pool area shall not be required to be extended or attached to remote
panelboards, service equipment, or electrodes. All metallic float-in light rings shall be connected to the equipotential bonding grid. Float-in
light rings with no provision for bonding, and other devices which do not provide an electrical connection between a metallic underwater
luminaire and the forming shell of a wet niche fixture, including screws or bolts not supplied by the luminaire’s manufacturer and listed for
use with the specific luminaire, shall not be allowed for use with any underwater luminaire that is required to be grounded. Where none of
the bonded parts is in direct connection with the pool water, the pool water shall be in direct contact with an approved corrosion-resistant
conductive surface that exposes not less than 9 square inches (5800 mm2) of surface area to the pool water at all times. The conductive
surface shall be located where it is not exposed to physical damage or dislodgement during usual pool activities, and it shall be bonded in
accordance with Section 680.26(B) of the NFPA 70, National Electrical Code. A bonded concrete pool shell shall be considered to be a
conductive surface. The interior metallic surface or surfaces of any forming shell (wet niche) shall not be covered with any material,
including plaster, except potting compound covering internal bonding connections in conformance with 680.23(B)(2)(b) of NFPA 70,
National Electrical Code, shall be allowed.

pools and spas may_be bonded by single copper conductor where the following requirements are met:

(1)At least one minimum 8 AWG bare solid copper conductor shall be provided

(2)_The conductors shall follow the contour of the perimeter surface

(3)_Only listed splicing devices or exothermic welding shall be permitted.

(4) The required conductor shall be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

(5) The required conductor shall be secured within or under the perimeter surface 100 mm to 150 mm (4 in. to 6 in.) below the
subgrade.
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>
% 1F.E. Santos PE

5333 COLLINS AVENUE
MIAMI BEACH, Fl 33140

PE # 19522 (Electrical)

Ph: 786.367.3261.
Office: 305.688.2000,Fax: 305.688.3000.Email:shinecol@bellsouth.net
MIAMI-DADE COUNTY T
BUILDING & ZONING DEPARTMENT March 13, 2007
11805 SW 26™ Street
Miami,Fi 33175-2474
Attn: Mr. Stuart Bazerman Elecirical Division Director

Ref: Resistance test for bonding installation in new Swimming Pool
Job Name: Nicolas ’I‘emgesﬂnl Residence Swimming Pool
Job address: 9821 NW 26 Street DoralF1

Dear Mr. Bazerman:

This is to certify that an additional Fall-of-Potential fest was performed for a different honding installation at
the above address.

The bonding installatlon consisted of a #8 solid hare copper grid 12”x 12”and 36”wide installed around the
perimeter of the pool.

All metallic components of the pool including the reinforcing rebar in the pool walls were bonded to the
bonding installation at 4 places.

Copper Clad ground rods were driven adjacent to the pool area and resistance tests was performed to
determine the ground continuity between the ground rods and the bonding instaliation,

A resistance to ground was measured for the bonding installation the results listed below showed resistance
with and without copper grid, less than 25 ohms for hoth systems.

Tests Date: March 7, 2007 (Single # 8) and March 13, 2007(Copper grid)

Test Instruments: Biddle Serles 3 Resistance Tester, Simpson 260

(Single # 8) (Copper grid)
Location I: Adjacent to north side of pool @ 8 feet = 5.6 ohms 5.9 ohms
Location 2: Ad]acent to east side of pool @ 6 feet = 3.4 ohms 5.4 ohms
Locatlon 3: Adjacent to south side of pool @ 5 feet  =7.7 ohms 8.6 ohms

Should you have any questions regarding the above, or require additional information, please contact us.

Respectfully,

§ 44

F.E. Santos, PE
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Jason W Rice, P.E.
Consulting Engineer
10289 Penningcroft Lane
Mechanicsville, VA 23116
P 804-514-0743

F 804-368-7287

February 1, 2007

FSPA

Attn: Jennifer Hatfield
1718 main st. Suite 303
Sarasota, FL 34236

P 941-952-9293

F 941-366-7433

Project Location:  NEC Bonding Issue
Ms. Hatfield,

I'would like to take this opportunity to express my professional opinion
about the equipotential bonding question as they pertain to pools. Itis my
opinion that the proposed language for the 2008 NEC, Section 680.26 is
sufficient to reduce the potential for voltage gradients in a pool area. The
section in question states that providing adequate bonding for a perimeter
surface requires a single, minimum 8 AWG, bare solid copper conductor to follow
the contour of the pool. This "contour bonding” shall be connected to the pool
steel in at least four (4) uniformly spaced locations (except for non-conductive
pool shells). Additionally, this contour bonding shall be 18-24 In. from the inside
wall of the pool and secured under 4-6 in. of topsoil. All splicing and connections
shall conform to NEC requirements.

I have had the opportunity as engineer of record on more than 3,000 pool
related projects, both commercial and residential. Additionally, I have actively
been providing electrical engineering designs in the residential, commercial and
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industrial industries for the past 12 years. It Is my professional opinion that the
above perimeter bonding is all that is required to ensure a reduction in the
potential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments,

Sincerely,

//D“"Sl

ason W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Jason W. Rice, PE

Mr. Rice has over 12 years of professional experience in all aspects of
govermmental, institutional, commerdial, industrial, residential, recreational,
structural, electrical and environmental engineering. His work has traversed
the United States, the Caribbean and includes the engineering of more than
3,500 projects (over 2,000 pools) and conducting aver 1,000 inspections.

His He is supported by three assistants, a field technician, a GIS technician
and a project engineer, The field technician is licensed as a Certified Pool
Operator and & Pool & Spa Repair Contractor with over 10 years’ experience in
the pool industry. The GIS technician has over 10 years' of government,
commercial and residential engineering experience. The project engineer is a
mechanical engineer with over 15 years of design engineering experience,

Prior to his independent consulting work, Mr. Rice worked with an
environmental and electrical engineering, design-build firm and several multi-
disciplined, civil & MEP engineering firms. His responsibilities were in all
phases of engineering, from assisting clients with conceptual layout,
preliminary or forensic inspections and review, obtaining public official
approval on preliminary designs, preparing the final design documents,
management of construction (including inspections) to the final turnover to
the client. Mr Rice’s experience provides not only multi-discipline engineering
design but also a firm comprehension of how these fields affect the overall
sCope on a project.

Commercial

Electrical, Columbia Restaurant, Sarasota, FL. The engineering design of
modifications to the 1000A electrical distribution system,

Electrical, Dwyers Irish Pub, Ft Myers, FL. The engineering design of
madifications to the 2000A electrical distribution system.

Electrical, Metro Coffee 8 Wine Club, Sarasota, FL. The engineering design
of madifications to the 2500A electrical distribution system.

Electrical, Sarasota Commerdial Management Office Building, Sarasota, FL.
The engineering design of madifications to the 1000A electrical distribution
system.

Electrical, Mariott Resort, West Palm Beach, FL. The engineering design of
the modifications to a 800A electrical distribution system,

Electrical, AutoPilot Systems, Ft Lauderdale, FL. The engineering design of
the modifications to the 2000A electrical distribution System.

Electrical, Lo Chior, Ft Lauderdale, FL. The engineeting design of the
manufacturing control system.

Electrical, Days Inn, Port Charlotte, FL. The engineering design of the fire
alarm and control system,

Electrical, Collier County Public Library, Immokalee, FL. The engineering
design of the fire alarm and control system,

Registrations:
Professional
Engineer/FL/2002

Professional
Engineer/VA/2004

Professional
Engineer/MD/2004

Professional
Memberships:
American Concrete Institute

Association of Pool & Spa
Professiaonals

National Fire Prevention
Assaciation, NEC
Florida Swimming Pool
Association

Community
Invoivement:

King's Charter Architectural
Control Committee
Member, 2006-2007.

Florida Swimming Pool
Association, State of Florida
Technical Advisor,
responsible for providing
technical and building code
guidance on policies and
represented the association
at the state and national
level, 2004-2006.

Conducted Building Code
Training Courses for city
officlals, various Broward &
Palm Beach County cities,
FL 2004 - 2005.
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Electrical, Homewood Suites by Hilton, Sarasota, FL, The engineering
design of the fire alarm and control system.

Electrical, The Courtyard at Market Square, Sarasota, FL. The engineering
design of the fire alarm and control system,

Electrical, Homewood Suites by Hilton, Sarasota, FL. The engineering
design of the fire alarm and control system.

Water Resources, The Singer Island Resort, Singer Island, FL. a 1,500+
SF, beach entry and recreational siide swimming pool, a 850+ SF perimeter
overflow formal pool and a 35+ SF spa. All of these pools are located above
the parking garage and supported on a column system structural design.

Water Resources, Walt Disney World, Typhoon Lagoon, Orlando, FL, a
2000+ SF, 170,000+ gal beach entry and recreational slide swimming pool.
The engineering included all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases,

Water Resources, US Marines, 29 Palms Base, Adobe Flats 11 Clubhouse,
Qcotillo Heights Community Center, Desert View Terrace Clubhouse, Twenty-
Nine Paims, CA, three (3) separate 1,200 SF, 45,000 gal pools with kiddie
water feature play areas. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, Landstar-Waterstone Development, Miami, FL a 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa. The
engineering induded all hydraulic, electrical, structural and mechanical
systems,

Water Resources, The Mariott Courtard, Pembroke Pines, FL, a 800+ SF,
30,000+ gal pool. The engineering included all hydraulic, electrical, structural
and mechanical systems.

Water Resources, The Aman Yara Resort, Turks & Caicos Island, 2 2000+
SF, 120,000+ gal pool, 200+ SF kiddie pool and 35+ SF spa. The
engineering induded all hydraulic, electrical, structural and mechanical
systems.

Water Resources, Rolling Hills Golf & CC, Akron, OH, remodeling of a
1,800 SF pool and decking. The engineering included all hydraulic, electrical,
structural and mechanical systems.

Water Resources, The Jungle Club, Vero Beach, FL, remodeling of a 2,800
SF pool, a 49 SF spa and a new 2,300 SF pool. The engineering included all
hydraulic, electrical, structural and mechanical systems.

Drainage Design, Universal Studios, Universal’s Islands of Adventure,
Orlando, FL. Provided engineering design and build services for stormwater
runoff monitoring, retention and alum treatment system;

Intemational Aquatics
Foundation, member of
IAF-7 committee, this
committee is responsible
for updating the national
code for swimming pool
standards, Washington DC,
2005

Facing It Together, non-
profit organization that
raises money through
sponsorship of athletic
events and provides monies
for surgical reconstruction
of facial abnormalities for
disadvantaged children,
Broward County, FL 2004 -
2006.

Leukemia & Lymphoma
Society, non-profit
organization that raises
money through sponsorship
of athletic events and
provides monies for
research into the treatment
of cancer, Palm Springs, CA
2003 - 2004,
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Residential

Electrical, Falcone Residence, Boca Raton, FL. The engineering design of
the 1500A electrical distribution systern on new residence.

Electrical, Manchester Residence, Sarasota, FL. The engineering design of
the refurbishments to the 1600A electrical distribution system on an existing
residence,

Electrical, Cannon Residence, Sarasota, FL. The engineering design of the
refurbishments to the 600A electrical distribution system on an existing
residence,

Water Resources, Brown Residence, Paradise Island, Bahamas,
engineering design of 600 SF, 18,000 gal., deep foundation koi pond and
multiple water features. Additionally, this project included the design of a
1,800 SF, 180,000 gal. pool, a 28 foot single-span RC bridge, a 120 SF, 4
column, grade beam and deep foundation gazebo structure, a 240 SF by 8
feet high RC and masonry deep foundation water fall structure, The
engineering inciuded all hydraulic, electrical, structural and mechanical
systems. Provided construction management on all phases.

Water Resources, Venturi Residence, Ft Lauderdale, FL. Engineering
design of 1,200 SF, 96,000 gal. poof and a 600 SF, two-story, RC and
masonry waterfall/cave structure. A key feature of the cave was the 28 feet
single span opening on one side. The engineering included afl hydraulic,
electrical, structural (shallow foundation) and mechanical systems. Provided
construction management on all phases,

Water Resources, Smith Residence, Plantation, FL. Engineering design of
500 SF, 21,000 gal. poot and a 100 SF, two-story, RC spa and waterfall
structure, The engineering included all hydrauiic, electrical, structural
(shaliow foundation) and mechanical systems.,

Municipal

Control System/Drainage Design, Gore Street Alum Treatment System,
Gity of Orlando, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Lake Howard Alum Treatment System
City of Winter Haven, FL. Provided engineering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

'y

Control System/Drainage Design, Port Orange Alum Treatment System,
City of Port Orange, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system.
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Control System/Drainage Design, East Lake Alum Treatment System,
Hillsborough County, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Clearwater Alum Treatment System,
City of Clearwater, FL. Provided engineering design and build services for
Stormwater runoff monitoring, retention and alum treatment system,

Control System/Drainage Design, Winter Park Alum Treatment System,
City of Winter Park, FL. Provided engineering design and build services for
stormwater runoff monitoring, retention and alum treatment system.

Control System/Drainage Design, Polk County Environmental Services,
Lake Blue/Lake Cannon, FL. Provided englneering design and build services
for stormwater runoff monitoring, retention and alum treatment system.

Control System/Water and Sewer, Miami-Dade Water & Sewer,
Alexander Orr Water Treatment Plant, Miami, FL, Complete design of
temperature and vibration control systems on four, 2000 amp emergency
generators. Provided installation, startup and calibration of the complete
system,

Control System/Water and Sewer, East Waste Water Treatment Plant,
City of Orlando, FL. Provided hydraulic and controls engineering and design
of refurbishments to 100,000 GPD reuse system and annual hydraulic system
testing, calibration and certification, Provided controls and electrical
engineering design for activated sludge, heat-tracing system.

Control System/Water and Sewer, Bradenton Waste Water Treatment

Plant, City of Bradenton, FL. Engineering design and build of methanol feed
system for 35 MGD plant.

Water and Sewer, Sykes Creek Waste Water Treatment Plant, Brevard
County, FL. Engineering design of rehab to 25 MGD influent structure
hydraulics, monitoring and control system.

Control System/Water and Sewer, US Air Force, Tyndall AFB Waste
Water Treatment Plant, Tyndall, FL. Engineering design and build of effluent
hydraulic, UV treatment and control system for 100,000 GPD plant,
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industrial industries for the past 12 years. It is my professional opinion that the
above perimeter bonding is all that Is required to ensure a reduction in the
patential for voltage gradients for the perimeter surfaces in a pool area.

Please don't hesitate to contact me if you have any further questions or
comments.

Sincerely, Q
@

ason W. Rice, P.E.

Attachments: 1 - Jason Rice Curriculum Vitae
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Electro-Kinetic Corporation

Licensed Electrical Contractors

1801 S. Ocean Drive Hallandale, Fl. 33009 Phone/Fax (954) 456-7889

March 8, 2007

Stu Bazerman
11805 SW 26" Street
Miami, Fl. 33175-2474

Job Name: Angie Daza
Job Address: 11103 NW 71 Terrace Doral, Fl.

Dear Mr. Bazerman,

We have inspected and tested the bonding components of the swimming pool installed at the
above address. A single #8 bond wire has been installed 360 degrees around the swimming pool.
This bonding conductor is 187 from the inside of the pool wall. All metallic components of the
pool are bonded to this wire including the reinforcing rods in the pool walls. We certify that the
mstalled components meet the requirements of Article 680 of the National Electric Code.
Resistance tests of the bonded equipment were completed on March 7, 2007,

Copper Clad ground rods were driven adjacent to the pool area and resistance tests performed to
determine the ground continuity between the ground rods and the bonded pool equipment.

An acceptable resistance to ground was measured for this swimming pool bonding system (less
than 25 ohms). There is no further recommendation for additional bonding methods required for
this location. The results of our resistance tests of the bonded equipment are listed below.

Test Date: March 7, 2007

Test Instruments: Biddle Series 3 Resistance Tester; Simpson 260
Location 1: Adjacent to west side of pool @ 6 feet 16.8 ohms
Location 2: Adjacent to north side of spa @ 5 feet 12.1 ohms
Location 3: Adjacent to south side of pool (@ 6 feet 13.4 ohms
Sincerely,

George DeSalle
Florida State Certification: # EC 1767

https://floridabuilding.org/c/c_report_viewer html.aspx

Page: 1

g Tests_2007.pdf

Mod_11977_Rationale_DeSalle Bondin

426/540



4/22/25, 1:39 PM BCIS Reports

TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Existing Building

16
E12026
Date Submitted 02/11/2025 Section 102.4 Proponent Bryan Holland
Chapter 16 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B. FBC-R, and FBC-EC to update the reference to NFPA 70-
23, including all published TIAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.

https://floridabuilding.org/c/c_report_viewer html.aspx 427/540



4/22/25, 1:39 PM BCIS Reports

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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Chapter 16 Referenced Standards
NFPA
70 - 286 23 National Electrical Code (NEC), including_all published Tentative Interim Amendments

(TIAs)_published until December 4, 2024

E12026Text Modification

Page: 1
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TiA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the carth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall

https://floridabuilding.org/c/c_report_viewer html.aspx
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-and For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

E12026Text Modification

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci anducrrve Pavea’ Por uam af Per.imerer Surfaces. Conductlve pav cd pomons 01‘ perlmeter surfaces mc]udmg masonry
pavers. if used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall
be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)( 1)(b)(3).

2) Steel welded wire reinforcement is minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

N
Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved o
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by %
direct contact with the underside of. the finished pavement. o
Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement: A1064/A1064M. Standard Specification for Carbon-Steel Wire and —
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M. Standard Specification for -g_
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M, o
Standard Specification for Zinc-Coated (Galvanized) Sieel Welded Wire Reinforcement, Plain and Deformed, for 0;)
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of N
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement. |<__(
(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the ">'<‘I
following methods 2
(e |
eCopper conductor(s) sha]] b&uuhzed—whepémﬁellewmg%eqlmememare—mek meet lhe fo]lowmg g
Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding 8
conductor if available-shal-be-provided. ~
{2¥b. The conductors shall follow the contour of the perimeter surface. -cl
3c. Only listed splicing devices or exothermic welding are used.shall bepermitted: Eo

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-wathin-or 1s under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 in.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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ECOPPE[’ grid or unencapsulated steel wclded wire rcmforcement used for equipotential bondmg of unpaw:d portions of

perlmeter surfaces shall beﬂﬂdied—where—ﬂie—feﬂem&gﬂfquemeﬂtﬁ—ﬁe—mﬁ meet the following:

Be installed in accordance with

{1\ﬁnl Listed n]. mo devices or exath 1o, |r||nrr hall b, P rmitted.

(4)b Ibe—eeppepgﬁd—shall—b&seeu;edrBe located within oxunder the deck-orunpaved surface(s) between 100 mm to 150
mm (4 . to 6 in.) below thesubgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports, and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire 1s used for this purpose, it shall
be solid copper, not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered i 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)
Copyright © 2023 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(5C 23-3-9/ TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
the-folowing300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class | power-limited remote-control and
signaling circuits shall comply with 724.3.
(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited
remote-control and signaling circuits shall comply with 725.3.
(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling
circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3).
(1) Sizes and Use.
(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that
do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or
a listed cable.
(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and
Type TC cable. The continuous load shall not exceed 8 amperes.
(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater
than the ampacities specified in 310.14.
(d) Flexible cords shall comply with the applicable general requirements, applications. and construction
specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1.
(2) Insulation.
(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts.
(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the
applicable general requirements for conductors rated up to and including 2000 volt for type designations,
insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10.
and 310.14.
(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type
FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF, Type TFEN, Type TEN, Type ZF. or Type ZFF.

Page: 1

-8.pdf

Mod_12026_Text_TIA 23
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the
conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C)(3)(2) shall not be required
where this Code requires or permits other overcurrent protection ratings

E12026Text Modification

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)

Copyright © 2023 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray %
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) D(?

Y
©
=

Issue Date: December 8, 2022 N

™

Effective Date: December 28, 2022 2

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) |:|
Copyright © 2022 All Rights Reserved §~]
NATIONAL FIRE PROTECTION ASSOCIATION ﬁ
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as follows:

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted.
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(4)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022

Effective Date: September 1, 2022

(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
Copyright © 2022 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...

—
P
()]
&
Issue Date: August 12, 2022
Effective Date: September 1, 2022
y—
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) '8_
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 234
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.15 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized. uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
" . . )
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
Copyright © 2022 All Rights Reserved
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:
210.8(F) Outdoor Outlets.
For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:
(1) Garages that have floors located at or below grade level
(2) Accessory buildings
(3) Boathouses
If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C). .
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire g
September 1, 2026. ©
o

Y

©

=]

5

Issue Date: August 12, 2022 8
Effective Date: Scptember 1, 2022 |<_£
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<‘I
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

Page: 1

-2.pdf

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

Mod_12026_Text_TIA 23
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

E12026Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TIA Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was issued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TIA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be installed where specified in 210.70(A). (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previdedforautomatically energizing the hehting outlets
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI MH of Article 692-for 1000-veltsor
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 40047
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was 1ssued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Minimam Conductor Bending Radii Radius. The-mntmum-bending radii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minimum bending radii-for Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TI4 Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C)} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

%%MWM%L&B—W‘\» -
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E12026Text Modification

Nommal Emergency
Source Source

Informational Note Figure 701.32¢€} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E. B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authonzed to design, mnstall, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{(C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.
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Normal Emergency
Source Source

E12026Text Modification

Informational Note Figure 708.54¢€} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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E12026Text Modification

Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AMN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em? (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box. shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be perminted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetalliic.

(2) The branch circuit wiring that supplies each device consists of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway. all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued 1o
another device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/QR code for acquiring a replacement if necessary.

(4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.“‘} in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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Issue Date: March 21, 2023

Effective Date: April 10, 2023

E12026Text Modification

(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

E12026Text Modification

National Electrical Code®

2023 Edition
Reference: 250.114(3)e and 250.114(4)e

TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: :

¢. Portable handlamps-ard-pertable fuminaires ©
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Mechanical

17
M12027
Date Submitted 02/11/2025 Section 102.4 Proponent Bryan Holland
Chapter 15 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B, FBC-R, FBC-EC, and FBC-EB to update the reference to
NFPA 70-23, including all published TIAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
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Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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Chapter 15 Referenced Standards
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TiA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the carth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-and For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

M12027Text Modification

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci anducrrve Pavea’ Por uam af Per.imerer Surfaces. Conductlve pav cd pomons 01‘ perlmeter surfaces mc]udmg masonry
pavers. if used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall
be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)( 1)(b)(3).

2) Steel welded wire reinforcement is minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

N
Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved o
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by %
direct contact with the underside of. the finished pavement. o
Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement: A1064/A1064M, Standard Specification for Carbon-Steel Wire and —
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M. Standard Specification for -8_
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M, o
Standard Specification for Zinc-Coated (Galvanized) Sieel Welded Wire Reinforcement, Plain and Deformed, for (J)
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of N
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement. |<_E
(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the ">'<'I
following methods 2
(e |
eCopper conductor(s) sha]] b&uuhzed—whepémﬁellewmg%eqlmememare—mek meet lhe fo]lowmg R
Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding 8
conductor if available-shal-be-provided. ~
{2¥b. The conductors shall follow the contour of the perimeter surface. -cl
3c. Only listed splicing devices or exothermic welding are used.shall bepermitted: Eo

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-wathin-or 1s under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 in.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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ECOPPE[’ grid or unencapsulated steel wclded wire rcmforcement used for equipotential bondmg of unpaw:d portions of

perlmeter surfaces shall beﬂﬂdied—where—ﬂie—feﬂem&gﬂfquemeﬂtﬁ—ﬁe—mﬁ meet the following:

Be installed in accordance with

{1\ﬁnl Listed n]. mo devices or exath 1o, |r||nrr hall b, P rmitted.

(4)b Ibe—eeppepgﬁd—shall—b&seeu;edrBe located within oxunder the deck-orunpaved surface(s) between 100 mm to 150
mm (4 . to 6 in.) below thesubgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports, and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire 1s used for this purpose, it shall
be solid copper, not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered i 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)
Copyright © 2023 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(5C 23-3-9/ TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
thefollowinz300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class | power-limited remote-control and
signaling circuits shall comply with 724.3.

(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited =

remote-control and signaling circuits shall comply with 725.3. )

(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling %

circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3). o

(1) Sizes and Use.

(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that

do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or —

a listed cable. =

(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and 0

Type TC cable. The continuous load shall not exceed 8 amperes. 05

(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater N

than the ampacities specified in 310.14. <

(d) Flexible cords shall comply with the applicable general requirements, applications. and construction |_|

specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1. =

(2) Insulation. ﬁ

(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts. '\|

(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the o

applicable general requirements for conductors rated up to and including 2000 volt for type designations, 8

insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10. ‘_I

and 310.14. o

(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type Eo

FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF, Type TFEN, Type TEN, Type ZF. or Type ZFF.
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the

conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C){3){2) shall not be required
where this Code requires or permits other overcurrent protection ratings

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray %
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) D(?

Y
©
=

Issue Date: December 8, 2022 N

™

Effective Date: December 28, 2022 2

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) |:|
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as _follows:

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted:
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(A)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022
Effective Date: September 1, 2022
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)

Copyright © 2022 All Rights Reserved
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...

—
P
D
e
Issue Date: August 12, 2022
Effective Date: September 1, 2022
y—
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) '8_
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 23-4
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.13 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized, uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
" . . )
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:
210.8(F) Outdoor Outlets.
For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:
(1) Garages that have floors located at or below grade level
(2) Accessory buildings
(3) Boathouses
If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C). .
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire %
September 1, 2026. ©
o

Y

©

=

%

Issue Date: August 12, 2022 g
Effective Date: Scptember 1, 2022 |<_E
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<'I
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

Page: 1

-2.pdf

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

Mod_12027_Text_TIA 23
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

M12027Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TIA Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was issued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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Issue Date: December 4, 2024 —
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Effective Date: December 24, 2024 ©
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Copyright © 2024 All Rights Reserved =

NATIONAL FIRE PROTECTION ASSOCIATION |_|

X

3

'\I

N

o

N

‘_|

°

o

=

https://floridabuilding.org/c/c_report_viewer html.aspx 469/540



4/22/25, 1:39 PM BCIS Reports

\
NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TIA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be installed where specified in 210.70(A). (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previdedforautomatically energizing the hehting outlets
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Issue Date: November 30, 2023
Effective Date: December 20, 2023 H_a
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NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI MH of Article 692-for 1000-veltsor
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Issue Date: November 30, 2023
ES
Effective Date: December 20, 2023 o
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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Tentative Interim Amendment

NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TIA Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination is maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective caordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockb b SEIEE“"EIT eoordinateswith- OCPDs Gs E \'E_B- T and-As
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Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

%%MWM%L&B—W‘\» -
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Normal Emergency
Source Source

Informational Note Figure 701.32¢{C} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.

ockb b Selee“"eh eoordinateswith-OCPDs Gs E \'E_B- g and-A
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Informational Note Figure 708.54¢&3} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AMN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em? (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box. shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be perminted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetalliic.

(2) The branch circuit wiring that supplies each device consists of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway. all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued 1o
another device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/QR code for acquiring a replacement if necessary.

(4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.“‘} in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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NFPA® 70®

M12027Text Modification

National Electrical Code®

2023 Edition
Reference: 250.114(3)e and 250.114(4)e

TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: :

¢. Portable handlamps-ard-pertable fuminaires ©
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Plumbing

18
P12029
Date Submitted 02/11/2025 Section 102.4 Proponent Bryan Holland
Chapter 1 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B, FBC-R, FBC-EC, FBC-EB, FBC-M, and FBC-FG to update
the reference to NFPA 70-23, including all published TIAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs) in Chapter 15. (Chapter 15 is not in the drop box above)

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
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Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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Chapter 15 Referenced Standards
NFPA
70 - 286 23 National Electrical Code (NEC), including_all published Tentative Interim Amendments

(TIAs)_published until December 4, 2024

P12029Text Modification

Page: 1
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TiA Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of “Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks, or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. 1: Some causes of voltage gradients onginate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the carth. This can, in some cases, expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
so1l and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for 4 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall

https://floridabuilding.org/c/c_report_viewer html.aspx
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-ard For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present. to any conductive support structure for the pool.

P12029Text Modification

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci onducnve Pavea’ Por Hom of Per.'merer S'ur,{acev C onducrlve pav ed pomons 01‘ perlmeter surfaces mc]udm,ﬂ, masonry
pavers, if used, shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound, or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall
be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding, shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)(1)(b)(3).

2) Steel welded wire reinforcement 1s minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by

direct contact with the underside of. the finished pavement.

Page: 2

Informational Note No. 2: See ASTM A615/A615M. Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement: A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M, Standard Specification for
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M,
Standard Specification for Zinc-Coated (Galvanized) Steel Welded Wire Reinforcement, Plain and Deformed, for
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement.

-9.pdf

(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the
following methods

eCopper conductor[s) sha]] b&uﬂh—z&d—whep%ﬁa&teﬂewmg—req&mements—a&—mﬂ— meet lhe fo]lowmg

Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding
conductor if available-shal-be-provided.

{2)b. The conductors shall follow the contour of the perimeter surface.

3Jc. Only listed splicing devices or exothermic welding are used.-shall-be-permtted:

Hd. The required conductor(s) is-shat-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-within-or Is under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 1n.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.

Mod_12029 Text_TIA 23

https://floridabuilding.org/c/c_report_viewer html.aspx 485/540



4/22/25, 1:39 PM

BCIS Reports

P12029Text Modification

ECOPPE[’ grid or unencapsulated steel wclded wire rcmforcement used for equipotential bondmg of unpaw:d portions of

perlmeter surfaces shall beﬂﬂdied—where—ﬂie—feﬂem&gﬂfquemeﬂtﬁ—ﬁe—mﬁ meet the following:

Be installed in accordance with

{1\ﬁnl Listed n]. mo devices or exath 1o, |r||nrr hall b, P rmitted.

(4)b Ibe—eeppepgﬁd—shall—b&seeu;edrBe located within oxunder the deck-orunpaved surface(s) between 100 mm to 150
mm (4 . to 6 in.) below thesubgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports, and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire 1s used for this purpose, it shall
be solid copper, not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered i 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)
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Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(5C 23-3-9/ TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
thefollowinz300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class | power-limited remote-control and
signaling circuits shall comply with 724.3.

(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited =

remote-control and signaling circuits shall comply with 725.3. )

(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling %

circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3). o

(1) Sizes and Use.

(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that

do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or —

a listed cable. =

(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and 0

Type TC cable. The continuous load shall not exceed 8 amperes. 05

(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater N

than the ampacities specified in 310.14. <

(d) Flexible cords shall comply with the applicable general requirements, applications. and construction |_|

specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1. =

(2) Insulation. ﬁ

(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts. O)I

(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the N

applicable general requirements for conductors rated up to and including 2000 volt for type designations, 8

insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10. ‘_I

and 310.14. o

(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type Eo

FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF, Type TFEN, Type TEN, Type ZF. or Type ZFF.
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(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the
conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C){3){2) shall not be required
where this Code requires or permits other overcurrent protection ratings

P12029Text Modification

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray g
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) D“_j

Y
©
=

Issue Date: December 8, 2022 IT

(¢

Effective Date: December 28, 2022 2

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) |:|
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as _follows:

555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted:
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(A)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022
Effective Date: September 1, 2022
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...

—
P
()]
&
Issue Date: August 12, 2022
Effective Date: September 1, 2022
y—
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) '8_
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NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 234
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.15 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized. uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
" . . )
Issue Date: August 12, 2022 %
Effective Date: September 1, 2022 o
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:
210.8(F) Outdoor Outlets.
For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:
(1) Garages that have floors located at or below grade level
(2) Accessory buildings
(3) Boathouses
If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C). .
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire %
September 1, 2026. ©
o

Y
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%

Issue Date: August 12, 2022 g
Effective Date: Scptember 1, 2022 |<_E
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<'I
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NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

Page: 1

-2.pdf

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

Mod_12029 Text_TIA 23
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

P12029Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TI4 Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was 1ssued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/Tid Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was issued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210).70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be installed where specified in 210.70(A), (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & 1t incorporates a

positive means of notification of impending battery depletion. is-previded-forautomatically energizing the hichtine outlets

upon-battery fatlure:
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Effective Date: December 20, 2023 u_a
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NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI MH of Article 692-for 1000-veltsor
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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Effective Date: September 14, 2023 2
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TI4 Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C)} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

%%MWM%L&B—W‘\» -
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Informational Note Figure 701.32¢€} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E. B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authonzed to design, mnstall, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{(C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.

ockb b seleeme]; eoordinates with-OCPDs Gs E \'E_B- g and-A
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Informational Note Figure 708.54¢€} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C, F, E. B, and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(S5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em® (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box, shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be permitted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetaliic.

(2} The branch circuit wiring that supplies each device consisis of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway, all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued to
anather device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/(JR code for acquiring a replacement if necessary.

{4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors,
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.?) in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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Issue Date: March 21, 2023

Effective Date: April 10, 2023

P12029Text Modification
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

P12029Text Modification

National Electrical Code®

2023 Edition
Reference: 250.114(3)e and 250.114(4)e

TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: :

¢. Portable handlamps-ard-pertable fuminaires ©

o

Y

©

=]

S

Issue Date: December 8, 2021 8
Effective Date: December 28, 2021 |<__(
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ">-<‘I
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Residential

19
E12183
Date Submitted 02/16/2025 Section 301.2.1.1.1 Proponent Joseph Belcher
Chapter 3 Affects HVHZ  Yes Attachments No
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

Summary of Modification
Electrical receptacles in Cat | and Il sunrooms

Rationale

To incorporate the language of Declaratory Statement DCAQ9-DEC351 clarifying the code to incorporate the
decision rendered by the Commission addressing the conflict between two referenced standards, thereby
significantly reducing unnecessary costs, which do not add public safety. Builders frequently encounter ignorance of
the existence of this Declaratory Statement, resulting in delays in the project while documentation is submitted for
review and approval by the officials. In fact, one jurisdiction states the NEC prevails over the DS when the DS
specifically addresses the conflict caused by the NEC. Category | and Category Il Sunrooms are defined as
nonhabitable and unconditioned. Since the DS is binding on all parties it should be incorporated into the code. The
addition of electrical outlets can run from hundreds to thousands of dollars.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
None. If anything a reduction in the cost of administration function time.
Impact to building and property owners relative to cost of compliance with code
A potential reduction in cost of hundreds to thousands of dollars
Impact to industry relative to the cost of compliance with code
A potential reduction in cost of hundreds to thousands of dollars
Impact to small business relative to the cost of compliance with code
A potential reduction in cost of hundreds to thousands of dollars

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
Improves the welfare of the public by clarifying the code to incorporate the decision rendered by the Commission
addressing the conflict between two referenced standards, thereby significantly reducing unnecessary costs,
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which do not add public safety.
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction
Improves the code by incorporating the decision rendered by the Commission addressing the conflict between
two referenced standards, thereby significantly reducing unnecessary costs, which do not add public safety.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
The change does not discriminate against materials, products, methods, or systems of construction of
demonstrated capabilities.
Does not degrade the effectiveness of the code

The proposed change does not degrade the effectiveness of the code and improves the effectiveness of the
code.
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R301.2.2 Electrical Receptacles. Notwithstanding the NEC, receptacles shall not be required in Category I or Category I1_
Sunrooms.

E12183Text Modification

Page: 1
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Residential

20

E12048

Date Submitted 02/12/2025 Section 3408.1 Proponent Bryan Holland
Chapter 34 Affects HYHZ No Attachments No

‘AC Recommendation Pending Review
Commission Action Pending Review

Comments
General Comments No Alternate Language No
Related Modifications
N/A

Summary of Modification
Deletes an unnecessary amendment to the NEC that is adequately addressed in the 2023 edition.

Rationale

This proposed modification recommends Section E3408.1 of the FBC-R that amended 210.8(F) of the 2020 NEC be

completely deleted from the code. 210.8(F) of the 2023 NEC includes several important improvements. The rule
now also applies to garages that have floors located at or below grade level, accessory buildings, and boathouses
located at dwellings. Additionally, a new requirement has been added stating that when equipment supplied by an
outlet covered under the requirements of this section is replaced, the outlet shall be supplied with GFCI protection.
Fortunately, there are no TlAs to the 2023 edition that has modified this section.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification has little to no impact on the local entity relative to enforcement of the code.
Impact to building and property owners relative to cost of compliance with code
This proposed modification has no impact on cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification has no impact on cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification has no impact on cost of compliance with code.

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
This proposed modification improves health, safety, and welfare of the general public by ensure GFCI protection
is provided where the risk of shock is greatest.
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Strengthens or improves the code, and provides equivalent or better products, methods, or systems of
construction

This proposed modification both strengthens and improves the code.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated
capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.
Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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TAC: Electrical

Total Mods for Electrical in Pending Review : 21

Total Mods for report: 21

Sub Code: Residential

21
E11955
Date Submitted 02/10/2025 Section 102.4 Proponent Bryan Holland
Chapter 2712 Affects HVHZ No Attachments Yes
‘AC Recommendation Pending Review
Commission Action Pending Review
Comments
General Comments No Alternate Language No

Related Modifications

A related modification has been submitted to the FBC-B to update the reference to NFPA 70-23, including all
published TlAs.

Summary of Modification

This proposed modification recommends adoption of NFPA 70-23, including all published Tentative Interim
Amendments (TIAs).

Rationale

This proposed modification recommends updating the adopted edition of NFPA 70 to the 2023 edition, including all
published TIAs (TIA 23-1 through TIA 23-16). Tentative Interim Amendments (TIAs) are important revisions to the
code that have been issued by the NFPA Standards Council after publication of the document. All issued TIAs have
been reviewed and approved through consensus voting on the basis of "technical merit" and "emergency nature" by
the corresponding Code Making Panel, without creating a correlation issue with any other sections of the code. For
the 2023 edition of NFPA 70, TIAs 23-1 through 23-6 were issued prior to publication of the code and incorporated
into the first printing. This proposed modification recommends all TIAs, 23-1 through 23-16 be officially adopted and
incorporated into the code. This will help reduce conflicts in the field and improve consistent enforcement across all
Florida jurisdictions.

Fiscal Impact Statement

Impact to local entity relative to enforcement of code
This proposed modification will improve the consistent enforcement of the code by the local entity.
Impact to building and property owners relative to cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to industry relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.
Impact to small business relative to the cost of compliance with code
This proposed modification will not change the cost of compliance with code.

https://floridabuilding.org/c/c_report_viewer html.aspx 514/540



4/22/25, 1:39 PM BCIS Reports

Requirements

Has a reasonable and substantial connection with the health, safety, and welfare of the general public
The changes made to the 2023 NEC along with all issued TIAs represent important improvements and
corrections to the published code. All (16) TIAs have been deemed to have both technical merit and emergency
in nature, thus increasing the health, safety, and welfare of the general public.

Strengthens or improves the code, and provides equivalent or better products, methods, or systems of

construction
This proposed modification improves the code by updating to the most current edition of the NEC and by
incorporating corrections made after initial publication.

Does not discriminate against materials, products, methods, or systems of construction of demonstrated

capabilities
This proposed modification does not discriminate against materials, products, methods, or systems of
construction.

Does not degrade the effectiveness of the code
This proposed modification improves the effectiveness of the code.
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CHAPTER 46 REFERENCED STANDARDS
NFPA

E11955Text Modification
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: Definition of Pool, and 680.26
TIA 23-9
(SC 23-3-8 / TI4 Log #1687)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has 1ssued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®™, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise the definition of "Pool” to read as follows:
Pool. Manufactured or field-constructed equipment designed to contain water on a permanent or semipermanent basis and
used by persons for swimming, wading, immersion, or therapeutic purposes, but not including bodies of water
incorporated as part of an industrial process or lakes, lagoons, surf parks. or other natural and man-made bodies of water

that may incorporate swimming and swimming areas. (680) (CMP-17)

Informational Note: Natural and man-made bodies of water. which includes lakes. lagoons. surf parks. or other
similar bodies of water, are addressed in Article 682.

2. Revise section paragraph 680.26 to read as follows:
680.26 Equipotential Bonding.
(A) Performance. The equipotential bonding required by 680.26(B) and (C) to reduce voltage gradients in the pool area
shall be installed for pools with or without associated electrical equipment related to the pool.

Informational Note No. |: Some causes of voltage gradients originate outside the premises wiring system and are
not within the scope of the NEC. Measures identified in Rule 097D2 of ANSI C2, National Electrical Safety
Code, can also serve to address voltage gradients originating on the utility side of the service point.

Informational Note No. 2: By its nature, equipotential bonding of swimming pools and perimeter surfaces
involves contact between various metallic materials and the earth. This can. in some cases. expose various
specific metals to a corrosive environment, depending on factors such as the type and chemical content of the
soil and the specific metal. Corrosive environments are also addressed in 680.14.

(B) Bonded Parts. ...
(1) Conductive Pool Shells. ...

(2) Perimeter Surfaces. The perimeter surface to be bonded shall be considered to extend for - 900 mm (3 ft)
horizontally beyond the inside walls of the pool-and while also at a height between 900 mm (3 ft) above and 600 mm (2

ft) below the maximum water level. The perimeter surface shall include unpaved surfaces, concrete. and other types of
paving. Perimeter surfaces separated from the pool by a permanent wall or building 1.5 m (5 ft) in height or more shall
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require equipotential bonding only on the pool side of the permanent wall or building. Bonding to perimeter surfaces shall
be provided as specified in 680.26(B)(2)(a), (B)(2)(b), ex{B)(2)(c). and (B)(2)(d).-and For conductive pool shells where
bonding to perimeter surfaces is required, it shall be attached to the pool reinforcing steel or copper conductor grid at a
minimum of four points uniformly spaced around the perimeter of the pool. or if the bonded perimeter surface does not
surround the entire pool. it shall be attached to the pool reinforcing steel or copper conductor grid at a minimum of four
uniformly spaced points along the bonded perimeter surface. For nonconductive pool shells where bonding to the

penimeter surfaces 1s required, bonding at four points shall not be required. and the perimeter bonding shall be attached to
the 8 AWG copper equipotential bonding conductor and, if present, to any conductive support structure for the pool.

Informational Note: Because the perimeter surface can incorporate various types of materials at various locations

and elevations above and below maximum water level. the perimeter surface required to be bonded might not
surround the entire pool. The 8 AWG copper equipotential bonding conductor can encircle the entire pool to

facilitate connection of bonded parts.

Ci anducrrve Pavea’ Por uam af Per.imerer Surfaces. Conductlve pav cd pomons 01‘ perlmeter surfaces mc]udmg masonry
pavers. if used. shall be bonded with unencapsulated structural reinforcing steel in accordance with 680.26(B)(1)(a). or
with unencapsulated steel structural welded wire reinforcement (welded wire mesh. welded wire fabric). bonded together
by steel tie wires or the equivalent. Steel welded wire reinforcement shall be fully embedded within the pavement unless
the pavement will not allow for embedding. If the reinforcing steel is absent, or is encapsulated in a nonconductive

compound. or embedding is not possible. unencapsulated welded wire steel reinforcement or a copper conductor grid shall
be provided and shall be secured directly under the paving, and not more than 150 mm (6 in.) below finished grade.

Unencapsulated steel welded wire reinforcement that is not fully embedded in concrete. and copper grid regardless of
location, where used for equipotential bonding. shall be listed for corrosion resistance and mechanical performance. This
listing requirement shall become effective January 1, 2025. The copper grid or unencapsulated steel welded wire
reinforcement shall also meet the following:

(1) Copper grid is constructed of 8 AWG solid bare copper and arranged in accordance with 680.26(B)( 1)(b)(3).

2) Steel welded wire reinforcement is minimum ASTM 6x6-W2.0 x W2.0 or minimum No. 3 rebar constructed in a 300

mm (12 in.) grid.

(3) Copper grid and steel welded wire reinforcement follow the contour of the perimeter surface extending not less than
900 mm (3 ft) horizontally beyond the inside walls of the pool.
(4) Only listed splicing devices or exothermic welding are used.

Informational Note No. 1: Performance of the equipotential bonding system at the perimeter surface is improved
as the distance between the bonding means and finished grade is minimized, either by embedding within. or by

direct contact with the underside of. the finished pavement.

Informational Note No. 2: See ASTM A615/A615M, Standard Specification for Deformed and Plain Carbon-
Steel Bars for Concrete Reinforcement; A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete; A1022/A1022M. Standard Specification for
Deformed and Plain Stainless Steel Wire and Welded Wire for Concrete Reinforcement: A1060A/A1060M,
Standard Specification for Zinc-Coated (Galvanized) Sieel Welded Wire Reinforcement, Plain and Deformed, for
Concrete; and ACI Standard ACI 318, Building Code Requirements for Structural Concrete. for examples of
standards currently used in the listing of reinforcing steel bars and steel welded wire reinforcement.

(b) Unpaved Portions of Perimeter Surfaces. Unpaved portions of perimeter surfaces shall be bonded with any of the
following methods

e
eCopper conductor(s) sha]] b&uuhzed—whepémﬁellewmg%eqlmememare—mek meet lhe fo]lowmg

Ha. At least one minimum 8 AWG bare solid copper conductor, including the 8 AWG copper equipotential bonding
conductor if available-shal-be-provided.

{2¥b. The conductors shall follow the contour of the perimeter surface.

3c. Only listed splicing devices or exothermic welding are used.shall bepermitted:

{4)d. The required conductor(s) is-shalt-be 450 mm to 600 mm (18 in. to 24 in.) from the inside walls of the pool.

{3)e. The required conductor(s)-shall be-secured-wathin-or 1s under the unpaved portion of the perimeter surface 100 mm
to 150 mm (4 in. to 6 in.) below thesubgradefinished grade.

f. Be installed only in perimeter surfaces not intended to have direct access to swimmers in the pool.
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ECOPPE[’ grid or unencapsulated steel wclded wire rcmforcement used for equipotential bondmg of unpaw:d portions of

perlmeter surfaces shall beﬂﬂdied—where—ﬂie—feﬂem&gﬂfquemeﬂtﬁ—ﬁe—mﬁ meet the following:

Be installed in accordance with

{1\ﬁnl Listed n]. mo devices or exath 1o, |r||nrr hall b, P rmitted.

(4)b Ibe—eeppepgﬁd—shall—b&seeu;edrBe located within oxunder the deck-orunpaved surface(s) between 100 mm to 150
mm (4 . to 6 in.) below thesubgradefinished grade.

(c) Nonconductive Perimeter Surfaces. Equipotential bonding shall not be required for nonconductive portions of
perimeter surfaces that are separated from earth or raised on nonconducting supports, and it shall not be required for any
perimeter surface that is electrically separated from the pool structure and raised on nonconductive supports above an
equipotentially bonded surface.

Informational Note: Nonconductive materials include. but are not limited to. wood. plastic. wood-plastic
composites, fiberglass. and fiberglass composites.

(d) Interconnection of Bonded Portions of Perimeter Surfaces. All surfaces where equipotential bonding is required shall
be interconnected using listed splicing devices or exothermic welding. Where copper wire 1s used for this purpose, it shall
be solid copper, not smaller than 8 AWG. The conductor shall be permitted to encircle the pool to facilitate bonding

connections to portions of the perimeter covered i 680.26(B)(2)(a) and (B)(2)(b) that are not contiguous.

Issue Date: March 21, 2023

Effective Date: April 10, 2023

(Note: For further information on NFPA Codes and Standards, please see www nfpa.org/docinfo)
Copyright © 2023 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 300.26
TIA 23-8
(5C 23-3-9/ TIA Log #1688)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 3 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 300.26 to read as follows:
300.26 Remote-Control and Signaling Circuits Classification.
Remote-control and signaling circuits shall be classified as either power-limited or non-power-limited and comply with
the-folowing300.26(A) through (C).
(+A) Class 1 Power-Limited Remote-Control and Signaling Circuits. Class | power-limited remote-control and
signaling circuits shall comply with 724.3.
(2B) Class 2 and Class 3 Power-Limited Remote-Control and Signaling Circuits. Class 2 and Class 3 power-limited
remote-control and signaling circuits shall comply with 725.3.
(3C) Non-Power-Limited Remote-Control and Signaling Circuits. Non-power-limited remote-control and signaling
circuits shall be installed in accordance with 300.2 through 300.25_and comply with 300.26(C)(1) through (C)(3).
(1) Sizes and Use.
(a) Conductors that are 18 AWG and 16 AWG copper shall be permitted to be used if they supply loads that
do not exceed the ampacities specified in 402.5 and are installed in a raceway. an approved enclosure. or
a listed cable.
(b) Conductors that are 14 AWG copper-clad aluminum shall be permitted to be used in Type MC cable and
Type TC cable. The continuous load shall not exceed 8 amperes.
(c) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall not supply loads greater
than the ampacities specified in 310.14.
(d) Flexible cords shall comply with the applicable general requirements, applications. and construction
specifications for flexible cords and flexible cables 1n accordance with Article 400 Parts [ and I1.
(2) Insulation.
(a) Insulation on conductors shall be rated for the system voltage and not less than 600 volts.
(b) Conductors larger than 16 AWG copper or 14 AWG copper-clad aluminum shall comply with the
applicable general requirements for conductors rated up to and including 2000 volt for type designations,
insulations, markings, ampacity ratings. and uses in accordance with 310.3. 310.4, 310.6. 310.8, 310.10.
and 310.14.
(c) Conductors that are 18 AWG copper. 16 AWG copper, or 14 AWG copper-clad aluminum shall be Type
FFH-2. Type KF-2, Type KFF-2, Type PAF, Tyvpe PAFF. Type PF, Tyvpe PFF, Type PGF, Type PGFF
Type PTF, Type PTFF, Type RFH-2, Type RFHH-2, Type RFHH-3, Type SF-2, SFF-2, Type TF, Type
TFF, Type TFEN, Type TEN, Type ZF. or Type ZFF.

https://floridabuilding.org/c/c_report_viewer html.aspx

-8.pdf Page: 1

Mod_11955_Text_TIA 23

520/540



4/22/25, 1:39 PM BCIS Reports

(d) Conductors with other types and thicknesses of insulation shall be permitted if listed for Class 1 circuit
use.
(3) Overcurrent Protection.
(a) Overcurrent protection for conductors 14 AWG copper and larger shall be provided in accordance with the
conductor ampacity, without applying the ampacity adjustment and correction factors specified
in 310.15 to the ampacity calculation.
(b) Overcurrent protection shall not exceed 7 amperes for 18 AWG copper conductors and 10 amperes for
16 AWG copper and 14 AWG copper-clad aluminum.
Exception: The overcurrent protection specified in 300.26(C)(3)(1) and 300.26(C){3){2) shall not be required
where this Code requires or permits other overcurrent protection ratings

E11955Text Modification

Issue Date: March 21, 2023
Effective Date: April 10, 2023
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: Table C.18, Table C.19 and Table C.20
TIA 23-7
(5C 22-12-7 / TIA Log #1678)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 8, and the NEC Correlating Committee, and was issued by the
Standards Council on December 8, 2022, with an effective date of December 28, 2022.

1. Revise Table Headers only for Table C.18, Table, C.19 and Table C.20 ta read as follows:

Table C.18 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

Table C.19 Number of Single Conductor Cables Permitted in Cable Tray
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80)

—
Table C.20 Number of Single Conductor Cables Permitted in Cable Tray g
(Based on fill in accordance with 392.22, Table 392.22¢A}B)(1), column 1, ampacity in accordance with 392.80) nﬂ_i
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Effective Date: December 28, 2022 2
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 555.35
TIA 23-6
(5C 22-8-23 / TIA Log #1660)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.35 to read as _follows:
555.35 Ground-Fault Protection of Equipment (GFPE) and Ground-Fault Circuit Interrupter. For other than
floating buildings, ground-fault protection for docking facilities shall be provided in accordance with 555.35(A) through
(ED).

shall be permitted:
(BA) Feeder. ...
Exception: Transformer secondary conductors of a separately derived system that do not exceed 3 m (10 ft) and are
installed in a raceway shall be permitted to be installed without ground-fault protection
This exception shall also apply to the supply terminals of the equipment supplied by the transformer secondary
conductors.
(€B) Branch-Circuits.
(1) Receptacles Providing Shore Power. ...
(2) Outlets for Other than Shore Power. Outlets supplied by branch circuits not exceeding 150 volts to ground and 60
amperes, single phase, and 150 volts or less to ground, 100 amperes or less, three phase, shall be provided with GFCI
protection for personnel.
Exception to (€B): Low-voltage circuits not requiring grounding, not exceeding the low-voltage contact limit and
supplied by listed transformers or power supplies that comply with 680.23(A)(2) shall be permitted to be installed without
ground-fault protection.
(BC) Boat Hoists. ...
(ED) Leakage Current Measurement Device. ...

Informational Note No. 1: ...

Informational Note No. 2: ...
Exception: Where the shore power equipment includes a leakage indicator and leakage alarm, a separate leakage test
device shall not be required.

Issue Date: August 12, 2022
Effective Date: September 1, 2022
(Note: For further information on NFPA Coedes and Standards, please see www nfpa.org/docinfo)
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NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 555.30
TIA 23-5
(5C 22-8-22 / TIA Log #1659)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 555.30 to read as _follows:
555.30 Electrical Equipment and Connections.
(A) General. All electrical components within electrical equipment (excluding wiring methods) and connections not
intended for operation while submerged shall be located at least 305 mm (12 in.) above the deck of a fixed or floating
structure, but not below the electrical datum plane. Conductor splices, within junction boxes identified for wet locations,
utilizing sealed wire connector systems listed and identified for submersion shall be required for floating structures where
located above the waterline but below the electrical datum plane.
(B) Replacements. ...
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Effective Date: September 1, 2022
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 215.15
TIA 23-4
(5C 22-8-18 / TIA Log #1655)

Note: Text of the TIA was issued and approved for incorporation into the document prior to printing.

1. Revise paragraph 215.13 to read as follows:
215.15 Barriers. Barriers shall be placed such that no energized, uninsulated, ungrounded busbar or terminal is exposed
to inadvertent contact by persons or maintenance equipment while servicing load terminations in panelboards,
switchboards, switchgear, or motor control centers supplied by feeder taps in 240.21(B) or transformer secondary
conductors in 240.21(C) when the disconnecting device, to which the tap conductors are terminated, is in the open
position.

—
Issue Date: August 12, 2022 g
©

Effective Date: September 1, 2022 o

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 210.8(F) and Exception No. 2(new)
TIA 23-3
(S5C 22-8-17 / TIA Log #1654)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise paragraph 210.8(F) to read as follows:

210.8(F) Outdoor Outlets.

For dwellings, all outdoor outlets, other than those covered in 210.8(A), Exception No. 1, including outlets installed in the
following locations, and supplied by single-phase branch circuits rated 150 volts or less to ground, 50 amperes or less,
shall be provided with GFCI protection:

(1) Garages that have floors located at or below grade level

(2) Accessory buildings

(3) Boathouses

If equipment supplied by an outlet covered under the requirements of this section is replaced, the outlet shall be supplied
with GFCI protection.

Exception No. 1: GFCI protection shall not be required on lighting outlets other than those covered in 210.8(C).
Exception No. 2: GFCI protection shall not be required for listed HVAC equipment. This exception shall expire

September 1, 2026.

Issue Date: August 12, 2022

Effective Date: September 1, 2022

(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
Copyright © 2022 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION

https://floridabuilding.org/c/c_report_viewer html.aspx

-3.pdf Page: 1

Mod_11955_Text_TIA 23

526/540



4/22/25, 1:39 PM

E11955Text Modification

BCIS Reports

\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: Article 100 (Igmtible Fibers/Flyings), 506.5, and 506.9(B)
TIA 23-2
(SC 22-4-8 / TIA Log #1617)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise Article 100 Ignitible Fibers/Flyings to read as follows:

Ignitible Fibers/Flyings. Fibers/flyings where any dimension is greater than 500 pm in nominal size, which are not

likely to be in suspension in quantities to produce an explosible mixture, but could produce an ignitible layer fire hazard.

[499:3.3.42]
Informational Note No.1: This definition and Informational Note No. 2 have been extracted from NFPA 499-
2021, Recommended Practice for the Classification of Combustible Dusts and of Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas. The NFPA 499 reference is in brackets. Only
editorial changes were made to the extracted text to make it consistent with this Code.
Informational Note No. 2: Section 500.5 of this Code prescribes a Class III location as one where ignitible
fibers/flvings are present, but not likely to be in suspension in the air in quantities sufficient to produce ignitible
mixtures. This description addresses fibers/flyings that do not present a flash-fire hazard or explosion hazard by
test. This could be because those fibers/flyings are too large or too agglomerated to be suspended i air in
sufficient concentration, or at all, under typical test conditions. Alternatively, this could be because they burn so
slowly that, when suspended in air, they do not propagate combustion at any concentration. In this document the
zone classification system includes ignitible fibers/flyings as a fire hazard in a layer. which is not addressed in
the IEC zone system (see IEC 60079-10-2, Explosive atrmospheres — Part 10-2: Classification of areas —
Explosive dust atmospheres). Where these are present. the user could also consider installation in accordance
with Article 503 of this Code. [499:A.3.3.4.2]

2. Revise Section 5006.5 to read as follows:
506.5 Classification of Locations.
(A) Classifications of Locations. ...
(B) Zone 20, Zone 21, and Zone 22 Locations. ...
(1) Zone 20. A Zone 20 location is a location where one of the following apply:
(1) Ignitible concentrations of combustible dust, er combustible fibers/flyings. or ignitible fibers/flvings are present
continuously or for long periods of time.

(2) Zone 21. ...
(3) Zone 22. A Zone 22 location 1s a location where one of the followingapply:
(1) ...
(2) Combustible dust, combustible fibers/flyings, or ignitible fibers/flyings are handled, processed, or used...
(3) ...
3. Revise Section 506.9(B) to read as follows:
506.9 Equipment Requirements.

https://floridabuilding.org/c/c_report_viewer html.aspx
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(B) Listing. Equipment that 1s listed for Zone 20 shall be permitted in a Zone 21 or Zone 22 location of the same
combustible dust, combustible fiber/flying, or ignitible fiber/flying. Equipment that is listed for Zone 21 ean-be-used
shall be permitted in a Zone 22 location of the same combustible dust, combustible fiber/flying, or ignitible fiber/flying.

E11955Text Modification

Issue Date: April 12, 2022
Effective Date: May 2, 2022
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo)
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 680.43, Exception No. 3
TIA 23-16
(S5C 24-12-6 / TIA Log #1800)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 17, and the Correlating Committee on National Electrical Code, and
was issued by the Standards Council on December 4, 2024, with an effective date of December 24, 2024.

1. Delete Exception No. 3 of 680.43 as follows:
680.43 Indoor Installations. A spa or hot tub installed indoors shall comply with the provisions of Parts [ and II of this
article except as modified by this section and shall be connected by the wiring methods of Chapter 3.
Exception No. I: Listed spa and hot tub ...
Exception No. 2: The equipotential bonding ...
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 210.70
TIA 23-15
(SC 23-11-10/TIA Log #1753)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 2, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 210.70) to read as follows:
210.70 Lighting Outlets Required. Lighting outlets shall be installed where specified in 210.70(A). (B), and (C). The
switch or listed wall-mounted control device shall not rely exclusively on & battery power unless & it incorporates a

positive means of notification of impending battery depletion. is-previdedforautomatically energizing the hehting outlets
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 517.30(B)(3)(a)
TIA 23-14
(5C 23-11-9 /TIA Log #1752)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NIFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 15, and the Correlating Committee on National Electrical Code and
was 1ssued by the Standards Council on November 30, 2023, with an effective date of December 20, 2023.

1. Revise section 517.30(B)(3)(a) to read as follows:
517.30(B)(3) Fuel Cell Systems. Fuel cell systems shall be permitted to serve as the alternate power source for all or part
of an EES. [99:6.7.1.5.1]
(a) Installation of fuel cells shall comply with the requirements in Parts [ through VI MH of Article 692-for 1000-veltsor
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Issue Date: November 30, 2023
y—
Effective Date: December 20, 2023 -8_
<
(Note: For further information on NFPA Codes and Standards, please see www.nfpa.org/docinfo) ST
Copyright © 2023 All Rights Reserved ™
NATIONAL FIRE PROTECTION ASSOCIATION 2
=
o
)
|_I
[To]
Te)
[¢))
~
‘_l
©
[e]
=

https://floridabuilding.org/c/c_report_viewer html.aspx 531/540



4/22/25, 1:39 PM BCIS Reports

\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 400.47
TIA 23-13
(5C 23-8-57 / TIA Log #1731)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA 70®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 6 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise section 400.47 to read as follows:

400.47. Mintmam Conductor Bending Radit Radius. The-minimum-bendingradii-for Pportable power feeder cables
rated from 2000 volts to 5000 volts shall not exeeed be bent to a radius less than six times the overall cable outer

diameter. The-minumum bending radiifor Pportable power feeder cables rated from 5001 volts to 25,000 volts shall not

exeeed be bent to a radius less than eight-times the overall cable outer diameter.
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

E11955Text Modification

National Electrical Code®

2023 Edition

Reference: 408.6
TIA 23-12
(5C 23-8-56 / TIA Log #1699)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 9 and the Correlating Committee on National Electrical Code, and was issued
by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 408.6 to read as follows:
408.6 Short-Circuit Current Rating. Switchboards, switchgear, and panelboards shall have a short-circuit current
rating not less than the available fault current. In other than one- and two-family dwelling units, the available fault
current and the date the calculation was performed shall be field marked on the enclosure at the point of supply. The
marking shall be of sufficient durability to withstand the environment involved. eemplywith- HO2ZHBI3):
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\
NFPA

Tentative Interim Amendment

NFPA® 70®

National Electrical Code®

2023 Edition

Reference: 700.32(C), 701.32(C), and 708.54(C)
TIA 23-11
(SC 23-8-54 / TI4 Log #1692)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Association has issued the following Tentative Interim Amendment to NFPA T0®, National Electrical Code®, 2023 edition.
The TIA was processed by Code-Making Panel 13 and the Correlating Committee on National Electrical Code, and was
issued by the Standards Council on August 25, 2023, with an effective date of September 14, 2023.

1. Revise 700.32(C) Informational Note and title of Figure for the Informational Note to read as follows:

700.32 Selective Coordination.
700.32(A) General. Emergency system(s) overcurrent protective devices (OCPDs) shall be selectively coordinated with
all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
700.32(B) Replacements. Where emergency system(s) OCPDs are replaced, they shall be reevaluated to ensure selective
coordination 1s maintained with all supply-side and load-side OCPDs.
700.32(C) Modifications. If modifications, additions, or deletions to the emergency system(s) occur, selective
coordination of the emergency system(s) OCPDs with all supply-side and load-side OCPDs shall be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.

Informational Note: See Informational Note Figure 700.32¢C)} for an example of how emergency system

OCPDs selectively coordinate with all supply-side OCPDs.

ockbDb SEIEE[HE]]- epordinateswith- OCPDs Gs E “E_B- T ane-A-
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E11955Text Modification

Normal Emergency
Source Source

Informational Note Figure 700.32¢&3 Emergency System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F. E. B. and A.

OCPD F selectively coordinates with OCPD E.

OCPD B 1s not required to selectively coordinate with OCPD A because OCPD B 1s not an emergency system OCPD.

2. Revise 701.32(C) Informational Note and title of Figure for the Informational Note to read as _follows:

701.32 Selective Coordination.
701.32(A) General. Legally required standby system(s) overcurrent protective devices (OCPDs shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authorized to design, install, inspect, maintain, and operate the system.
701.32(B) Replacements. Where legally required standby OCPDs are replaced, they shall be reevaluated to ensure
selective coordination is maintained with all supply-side and load-side OCPDs.
701.32(C) Modifications. If modifications, additions, or deletions to the legally required standby system(s) occur,
selective coordination of the legally required system(s) OCPDs with all supply-side and load-side OCPDs shall be
reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 701.32¢€3} for an example of how legally required standby
system OCPDs selectively coordinate with all supply-side OCPDs.

%%MWM%L&B—W‘\» -
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E11955Text Modification

Nommal Emergency
Source Source

Informational Note Figure 701.32¢€} Legally Required Standby System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B, and A.

OCPD C selectively coordinates with OCPDs F, E. B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a legally required standby system

OCPD.

3. Revise 708.54(C) Informational Note and title of Figure for the Informational Note to read as follows:

708.54(A) General. Critical operations power system(s) overcurrent protective devices (OCPDs) shall be selectively
coordinated with all supply-side and load-side OCPDs.
Selective coordination shall be selected by a licensed professional engineer or other qualified persons engaged primarily
in the design, installation, or maintenance of electrical systems. The selection shall be documented and made available to
those authonzed to design, mnstall, inspect, maintain, and operate the system.
708.54(B) Replacements. Where critical operations power system(s) OCPDs are replaced, they shall be reevaluated to
ensure selective coordination is maintained with all supply-side and load-side OCPDs.
708.54(C) Modifications. If modifications, additions, or deletions to the critical operations power system(s) occur,
selective coordination of the critical operations power system(s) OCPDs with all supply-side and load-side OCPDs shall
be reevaluated.
Exception: Selective coordination shall not be required between two overcurrent devices located in series if no loads are
connected in parallel with the downstream device.
Informational Note: See Informational Note Figure 708.54{(C} for an example of how critical operations power
system OCPDs selectively coordinate with all supply-side OCPDs.
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Informational Note Figure 708.54¢&3} Critical Operations Power System Selective Coordination.

OCPD D selectively coordinates with OCPDs C. F. E. B. and A.

OCPD C selectively coordinates with OCPDs F, E, B, and A.

OCPD F selectively coordinates with OCPD E.

OCPD B is not required to selectively coordinate with OCPD A because OCPD B is not a critical operations power

system OCPD.
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Tentative Interim Amendment

NFPA® 70®

National Electrical Cade®

2023 Edition

Reference: 314.29(A)
TIA 23-10
(5C 23-3-10/ TIA Log #1690)

Pursuant to Section 5 of the NFPA Regulations Governing the Development of NFPA Standards, the National Fire Protection
Assaciation has issued the following Tentative Interim Amendment to NFPA 70%, National Electrical Code®, 2023 edition.
The TIA was processed by the NEC Code-Making Panel 9 and the NEC Correlating Committee, and was issued by the
Standards Council on March 21, 2023, with an effective date of April 10, 2023.

1. Revise paragraph 314.29(4) to read as follows:
314.29 Boxes, Conduit Bodies, and Handhole Enclosures to Be Accessible. Boxes, conduit bodies, and handhole
enclosures shall be installed so that wiring and devices contained in the boxes, conduit bodies, or handhole enclosures can
be rendered accessible in accordance with 314.29(A) and (B).
(A) In Buildings and Other Structures. Boxes and conduit bodies shall be installed so the contained wiring and devices
are accessible. Boxes and conduit bodies that are recessed into or behind finished surfaces of buildings shall have access

to their internal contents maintained by openings in their covers and in the building fimsh that comply with 314.29(A)(1

(AMN2). or (A)(3) as applicable. Removable finished covers and faceplates that maintain this access shall be permitted.
(1) Boxes 1650 em? (100 in.%) or Less in Size. The openings in the building surfaces, if reduced from the outer walls of
the box. shall be centered not more than 25 mm (1 in.) from the centerline of the box. and shall not extend beyond the
walls of the box. If rectangular, the opening shall be not less than 73 mm (2 7/8 in.) by 45 mm (1 3/4 in.) in size. If
circular, the opening shall not be less than 90 mm (3% in.) in diameter.

Exception: Smaller openings in building surfaces that accommodate one or more individual devices shall be perminted if
all of the following conditions are met:

(1) The outlet box that supplies the device(s) is nonmetalliic.

(2) The branch circuit wiring that supplies each device consists of a separate nonmetallic cable assembly originating
outside the box, or individual sets of conductors in a single nonmetallic raceway. all of which originate outside the
box. Other than the connections to a single device, these conductors are not spliced in the box or continued 1o
another device, and no other wiring or raceways enter the box.

(3) Each device is capable of removal from the building surface opening without being damaged. If a special tool is
required for this purpose, the applicable circuit directory for the device records the location of the tool, together
with a product code/QR code for acquiring a replacement if necessary.

(4) All connections for each device to the branch circuit wiring are made with listed clamping-type wire connectors
which are supplied with the devices. The branch-circuit conductors are arranged to permit the connector(s) to be
exposed after the device has been fully removed.

(5) The device assemblies are listed for this application.

(2) Boxes Larger Than 1650 em® (100 in.“‘} in Size. The openings shall not be smaller than the outer walls of the box.
(3) Conduit Bodies. The openings shall not be smaller than outer walls of the conduit body.
(B) Underground. Underground boxes and handhole enclosures shall be installed ...
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Tentative Interim Amendment

NFPA® 70®
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National Electrical Code®

2023 Edition

Reference: 250.114(3)e and 250.114(4)e
TIA 23-1
(SC 21-12-13 / TIA Log #1608)

Note: Text of the TIA was 1ssued and approved for incorporation into the document prior to printing.

1. Revise 250.114(3)e and (4)e to read as follows:
250.114 Equipment Connected by Cord and Plug. Exposed, normally non-current-carrying metal parts of cord-and-
plug-connected equipment shall be connected to the equipment grounding conductor under any of the following

conditions:

(3) In residential occupancies:

e. Portable handlamps-ard-pertable Juminaires

(4) In other than residential occupancies: N
(0]

¢. Portable handlamps-ard-pertable fuminaires @
o
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