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SECTION 1201
GENERAL

[W]1201.1 Scope. The provisions of this chapter shall apply to the installation, operation, maintenance, repair, retrofitting,
testing, commissioning and decommissioning of energy systems used for generating or storing energy including butnot limited
to energy storage systems under the exclusive control of anelectric utility or lawfully desiqnated[aqenﬂ_.__I_t__gf_]_';l_l_l_p_(_)}__a}gg_l}/__t_g__
equipment associated with the generation, control, transformation, transmission, or distribution of energy installations that is
under the exclusive control of an electric utility or lawfully designated agency. Energy storage systems regulated by Section

1207 shall comply with this chapteras appropriateand NFPABS .

1201.2 Electrical wiring and equipment. Electrical wiring and equipment used in connection with energy systems shall be

installed and maintained in accordance with this chapter, Section 603 and NFPA 70.
[W]1201.3 Mixed system installation. Where mixed svstemsbre]approved,the aggregate nameplate KWh energy of all energy

storage systemsin a fire area shall not exceed the maximum quantity specified forany of the energy systems in this chapter.

Where required by thefire code official, a hazard mitigation analysis shall be provided and approved in accordance with Section

104.8.2 toevaluateany potential adverse interaction between the various energy systems and technologies.

SECTION 1206
STATIONARY FUEL CELL POWER SYSTEMS

[W]1206.1 General. Stationary fuel cell power systems in newand existing occupancies shall comply with this section.
Exception: The temporary use ofa fuel cell-poweredelectric vehicle to power a Group R-3or R-4 building while parked shall
comply with Section ((3206-14)) 1206.13.

1206.2 Permits. Permits shall be obtained for stationary fuel cell power systems as set forth in Section

105.6.9.

1206.3 Equipment. Stationary fuel cell power systems shall comply with the following:

1. Prepackagedfuel cell power systems shall be listed and labeled in accordance with CSAFC 1.

2. The modules and componentsin a preengineered fuel cell power system shall be listed and labeled in accordance with
CSAFC 1 and interconnected to complete the assembly of the system at the job site in accordance with the manufacturer’s
instructions and the module and componentlistings.

3. Field-fabricatedfuel cell powersystems shall be approved based ona review of the technical report provided in accordance
with Section 104.8.2. The report shall be prepared by and bear the stamp of a registered design professional and shall include:
3.1. Afirerisk evaluation.

3.2. An evaluationdemonstrating that modules and components in the fuel cell power system comply with applicable
requirementsin CSAFC 1.

3.3. Documentation of the fuel cell power system’s compliance with applicable NFPA 2 and NFPA 853 construction
requirements.

1206.4 Installation. Stationary fuel cell power systems shall be installed and maintained in accordance with NFPA 70 and
NFPA 853, the manufacturer’s installation instructions, and the listing. Stationary fuel cell power systems fueled by hydrogen
shall be installed and maintained in accordance with NFPA 2 and NFPA 70, the manufacturer’s installation instructions and
the listing.

[W]1206.5 Residential use. Stationary fuel cell power systems shall not be installed in Group R-3 and R-4 buildings, or
dwellingunits associated with Group R-2 buildings unless they arespecifically listed for residential use.

Exception: The temporary use ofa fuel cell-poweredelectric vehicle to power a Group R-3or R-4 building while parked shall
comply with Section ((1206-14)) 1206.13.

1206.6 Indoor installations. Stationary fuel cell power systems installed in indoor locations shall comply with Sections
1206.6 through 1206.6.2. For purposes of this section, an indoor locationincludes a roof and 50 percentor greater enclosing
walls.

Commented [KB1]: F122-21 This proposal clarifies that
Chapter 12 applies to ESS at installations under the exclusive
control of an electric utility, such as

the ESS installation involved in an incidentin Surprise, AZ.
This is consistent with several requirements in Section 1207
that specifically reference ESS used at electric utility
facilities.

N Commented [KB2]: F123-21 PC1 Reference to NFPA 855

is appropriate as it was a stated goal that it would eventually
replace Section 1207. There are items in Section 1207 that
are not fully covered in NFPA 855, so by combiningthe use
of both documents duringthis rapidly changingindustry
time, maximum safety measures can be obtained. In edition,
the code user will benefit from the annex note explanations
in NFPA 855, and the opportunity to become familiar with

its layout.

l Commented [KB3]: F126-21 The original wording of the

code provision is confusing because it begins with *"Where
approved,..." and later in the same

sentence states "shall not...", which could be mistakenly
interpreted to mean the approval pertains to exceeding the
aggregate energy storage limits rather than solely pertaining
to allowing the existence of a mixed system in afire area. By
includingthe clarification of “where mixed systems are
approved" itreduces the likelihood of this mistaken
interpretation.
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1206.6.1 Listed. Stationary fuel cell power systems installed indoors shall be specifically listedand labeled forindoor use.
1206.6.2 Separation. Rooms containing stationary fuel cell power systems shall be separated from the following occupancies
by fire barriers orhorizontal assemblies, or both, constructed in accordance with the International Building Code.

1. GroupB,F, M, S and U occupancies by 1-hour fire-resistance-rated construction.
2. Group A, E, I and R occupancies by 2-hour fire-resistance-rated construction.

Exception: Stationary fuel cell power systems with anaggregate rating less than 50 kW shall not be required to be separated
from other occupancies provided that the systems comply with Section 9.3 of NFPA853.

[W]1206.6 BGasdetection systems. Stationaryfuel cell power systems shall be provided with a gas detection system.

Detection shall be provided in approved locations in the fuel cell power system enclosure, the exhaustsystem orthe room
thatencloses the fuel cell power system. Thesystem shall be designedto activateata flammable gas concentration of not

more than 25 percent of the lower flammable limit (LFL).
1206.6.3.1 Systemactivation. The activation of thegas detection system shall automatically:
1. Close valves betweenthe gas supply and the fuel cell power system.
2. Shut down thefuel cell power system.
3. Initiate localaudible and visible alarms in approved locations.

1206.7 Vehicle impact protection. Where stationary fuel cell power systems are subjectto impact by a motor vehicle, vehicle
impactprotectionshallbe provided in accordancewith Section312.

1206.8 Outdoor installation. Stationary fuel cell power systems located outdoors shall be separated by not less than 5 feet
(1524 mm) fromthe following:

1. Lotlines.

Public ways.

Buildings.

Stored combustible materials.

Hazardous materials.

High-piled stock.

Any portion ofa designated means of egress system.

. Otherexposure hazards.

1206.9 Fuel supply. Thedesign, location and installation of the fuel supply for stationary fuel cell power systems shall comply
with Chapter 53, Chapter 58 and the Intemational Fuel Gas Code, based onthe particular fuel being supplied to the system.

1206.10 Manual shutoff. Access to a manual shutoff valve shall be provided for the fuel pipingwithin 6 feet (1829 mm) of
any fuelstorage tank serving the fuel celland within 6 feet (1829 mm) of the power system. Ifthe fuel tank and the stationary
fuel cell power systemare less than 12 feet (3658 mm)apart, a single shutoff valve shall be permitted. I fthe stationary fuel cell
power systemis located indoors, the shutoff valve shall be located outside of the room in which the system is installed, unless
otherwise approved by the fire code official.

1206.11 Ventilation and exhaust. Ventilation and exhaust for stationary fuel cell power systems shall be provided in
accordancewith NFPA853.

1206.12 Fire protection. Fire protection systems for stationary fuel cell power system installations shall be provided in
accordancewith NFPA853.

[W]1206.13 Group R-3 and R-4 fuel cell vehicleenergy storage system use. The temporary use of the dwelling unit owner
oroccupant’s fuel cell-poweredelectric vehicle to power a Group R-3or R-4 dwellingwhile parked in anattached or detached
garage oroutsideshall comply with thevehicle manufacturer’s instructionsand NFPA 70.
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Commented [KB4]: F131-21 This proposal corrects an
error made when the new fuel cell language was added to the
2018 edition of the IFC. The intent

was to provide core requirements and guidance that is
correlated to the existingstandards which had been
inexplicably leftout of the IFC when added to the IMC and
IFGC. With combination systemsbecoming more popular,
(battery storage and fuel cell), it was importantto add the
language to the IFC to ensure comprehensive design and
installation approaches matching what was done with NFPA
855 for ESS.

Unfortunately, an error occurred in the formatting of the new
language when the detection requirement was taken from
NFPA 853. That requirementapplies to “Indoor
installations” in NFPA 853 and the reason statement points
to NFPA 853, butwhere added in the IFC it is beingapplied
to indoor

and outdoor installations which causes practical difficulties.
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SECTION 1207
ELECTRICAL ENERGY STORAGE SYSTEMS (ESS)

[W]1207.1 General. The provisions in this sectionare applicable to stationary and mobile electrical energy storage systems
(ESS).

Exception: ESSin Group R-3 and R-4 occupancies shall only be required to comply with Section 1207.11 exceptwhere
Section 1207.11.4 requires compliance with Sections 1207.1 through 1207.@].

1207.1.1 Utilitiesand Industrial applications. This sectionshallnot apply to capacitors and capacitor equipment for

electric utilities and industrial facilities used in a

banks, power factor correction, and standalone capacitor banks for voltage correction andstabilization.

1207.1.2 Mobile ESS. Mobile ESS deployed at an electric utility substation or generation facility for 90 days or less shallnot

add to thethreshold values in Table 1207.1.1 for the stationary ESS installation if both of the following conditions apply:
1. The mobile ESS complies with Section 1207.10.
2. The mobile ESSiis only beingused during periods in which the facility’s stationary ESS is beingtested, repaired,

retrofitted or replaced.
[W]1207.1.3 Scope. ESS having capacities exceeding the values shown in Table 1207.1.1 shall comply with this section.

TABLE 1207.1.1
ENERGY STORAGE SYSTEM (ESS) THRESHOLD QUANTITIES

TECHNOLOGY ENERGY CAPACITY?
ICapacitor ESS 3 kWh
Flow batteries® 20 kWh
Lead-acid batteries, all types 70 kWh¢
Lithium-ion batteries 20 kWh
ISodium nickel chloride batteries 70 kWh
(Nicketmetat-hydridetNi-MHY)) (#0HWh))
Nicke_l—cadr_nium batterie_s (Ni-C_d) Nigkel Metal ) 70 KWh
Hydride (Ni-MH), and Nickel Zinc (Ni-Zn) batteries
Non-electrochemical ESSd 70 kWh
Other battery technologies 10 kWh
Other electrochemical ESS technologies 3kWh
Zinc manganese dioxide batteries (Zn-Mn0O2) 70 kWh

For SI: 1 kilowatt hour = 3.6 megajoules.

a. Energy capacity is the total energy capable of being stored (nameplate rating), not the usable energy rating. For units rated in amp-hours, kWh shall equal
rated voltage times amp-hour rating divided by 1,000.

b. Shall include vanadium, zinc-bromine, polysulfide-bromide and other flowing electrolyte-type technologies.

c. Fifty gallons of lead-acid battery electrolyte shall be considered equivalent to 70 kwh.

d. Covers nonelectrochemical technologies such as flywheel and thermal ESS

1207.1.2 Permits. Permits shall be obtained for ESS as follows:

1. Construction permits shall be obtained for stationary ESS installations and for mobile ESS charging and storage
installations covered by Section 1207.10.1. Permits shall be obtained in accordance with Section 105.6.5.

2. Operational permits shall be obtained for stationary ESS installations and for mobile ESS deployment operations covered
by Section 1207.10.3. Permits shall be obtained in accordance with Section 105.5.14.

Commented [KB5]: F153-21 Itwas revised to clarify that
ESS in Group R-3 and R-4 occupancies only have to comply
with section 1207.11, except when

larger systems that exceed the energy capacity limits of
Section 1207.11.4. Those larger system must comply with
the requirements that apply to

commercial ESS installations, which is also in the 2021 IRC.

b Commented [KB6]: F132-21 AMPC1 The proposed new

Section 1207.1.1 is consistent with NFPA 855 Section
10.1.4. The changes to Table 1207.1.1 are consistent with
NFPA 855 Table 1.3. Datahas been provided previouslyto
address addition of nickel zinc (Ni-Zn), zinc manganese
dioxide (Zn-Mn02) and sodiumnickel chloride batteries to
the table. The table now also covers non-electrochemical
ESS, consistent with how it is treated in NFPA 855.
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1207.1.2.1 Communication utilities. Operational permits shall not be required for lead-acid and nickel-cadmium battery
systems atfacilities under the exclusive control of communications utilities that comply with NFPA 76 and operateatless than

50 voltage alternating current (VAC) and 60 voltage direct current (VDC).

[W]1207.1.3 Construction documents. Thefollowing informationshall be provided with the permit application:
. Location and layout diagram of the room orarea in which the ESSisto be installed.

. Detailson the hourly fire-resistance ratings of assemblies enclosingthe ESS.

. The quantities and types of ESSto be installed.

. Manufacturer’s specifications, ratings and listings of each ESS.

. Description of energy (battery) managementsystems and their operation.

. Location and content of required signage.

. Details on fire suppression, smoke or fire detection, thermal management, ventilation, exhaustand deflagration venting
systems, if provided.

8. Support arrangementassociated with the installation, includingany required seismic restraint.

9. A commissioning plancomplying with Section 1207.2.1.

10. A decommissioning plancomplying with Section 1207.2.3.

11. A fire safety and evacuation plan in accordance with{Section|404,

[W]1207.1.3.1 Utilities applicability. Plans and specifications associated with ESS owned and operated by electric utilities
asa component ofthe electric grid that are considered critical infrastructure documents in accordance with the provisions of
the North American Electric Reliability Corporation and other applicable governmental laws and requlations shallbe made
available to thefire code official for viewing based onthe requirements of the applicable governmental laws andfequlationﬁ .
[W][W]1207.1.4 Hazard mitigation analysis. A failure modes and effects analysis (FMEA) or other approved hazard
mitigation analysis shall be provided in accordance with Section 104.8.2 under any ofthe following conditions:

1. Where ESStechnologies notspecifically identified in Table 1207.1are provided.

2. Morethanone ESStechnology isprovided in a single fire ((room-orenclosed)) area where there isa potential for
adverseinteraction between technologies.

3. Whereallowed asabasis for increasing maximum allowable quantities. See Section 1207.5.2.

~N o O WN P

4. Where flammable gases can be produced under abnormal conditions.

5. Whererequired by the fire code official to address a potential hazard with an ESS installation that is not addressed
by existing requirements.

1207.1.4.1 Fault condition. The hazard mitigation analysis shall evaluate the consequences of the following failure modes.
Only single failure modes shall be considered.

1. Athermal runaway conditionin a single[electrochemicaiESS ((rackmoduleor)) unit.

2. A mechanical failure ofa non-electrochemical ESS unit.

3. Failure of any battery (energy) management system or fire protection system within the ESS equipment that is not covered
by the productlisting failure modeeffects analysis (FMEA).

4. Failure of any required ((ventilation-orexhaustsystem)) protection system external to the ESS including butnotlimited to
ventilation (HVAC), exhaust ventilation, smoke detection, fire detection, gas detection or fire suppression system.

5. ((Moltage surgesonthe primanselectricsupply.

8. Reguired-sp being dedorfaily dsecondanrconta I
[W]1207.1.4.2 Analysis approval. The fire code official is authorized to approve the hazardous mitigation analysis provided
that theconsequences of the hazard mitigation analysis demonstrate:

1. Fires will be contained within unoccupied ESS rooms or areas for the minimum duration of the fire-resistance+ated
separations identified in Section 1207.7.4.

original proposal, the need to “engage the first responder
| community early in the design and siting of energy storage
i | systems™ was noted in the 2014 DOE Energy Storage Safety

time.

Commented [KB7]: F133-21 AMPC2 As noted in the

Strategic Plan.

Similar recommendations were included in areport from the
UL Firefighter Safety Research Institute prepared after the
2018 fire and explosion atan ESS facility in Sunrise,
Arizona.

In spite of that clear guidance, firstresponders continue to
arrive at the scene of an emergency without critical
information on the “major fire hazards associated with the
normal use and occupancy” likely to be encountered in an
ESS facility. A listof "major fire hazards associated with the
normal use and occupancy" is required to be included as part
of a fire safety and evacuation plan in item #5 of Section
404.2.2.

During the Spring hearings, the committee indicated that this
pre-planning “language would be more appropriate for
Chapter 4 of the IFC,” therefore, we’re proposingto revise
our original proposal to simply include a reference to Section
404. However, since Section 404 only applies “where
required by Section 403,” we’re also proposingto expand the
scope of 404.1 to include other locations where the Fire
Code so requires. This is consistent with the language used
in Sections 508.1 and 5005.1.3.

The committee also suggested that “perhaps the [hazard
mitigation] analysis in Section 1207.1.4 should be required
in the construction documents.” However, in accordance
with Section 1207.1.4, a hazard mitigation analysis is only
required for a few unusual instances and does not give the
fire code official the opportunity to weigh in on the majority
of installations. For this reason, we are not proposingany
modifications based on that specific recommendationat this

Commented [KB8]: F134-21 This proposed change is
consistentwith NFPA 855, Section 4.1.2.1.2 and recognizes
that there are federally enforced NAERC

restrictions that regulate distribution of certain sensitive
electric utility plans and documents.

Commented [KB9]: F135-21 1207.1.4— Editorially

corrected the reference to fire area.

1207.1.4.1

Item 2 addresses potential mechanical ESS failure modes for
nonelectrochemical ESS, such as loss of speed controls on
flywheel ESS.

Item 3 added failure of fire protection systems within the
ESS enclosure, that was not covered by the UL 9540 listing
FMEA, such as an offgas

air samplingsystems.

Item 4 combined ventilation and protection systems,
formerly item (7), and added required HVAC equipment
needed to keep the ESS in a

safe temperature range. It also made these changes:.

Voltage surges (item 5) and short circuits (item 6) protection
are covered by the ESMS or BMS equipmentrequiremen(T
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1207.1.4.3 Additional protection measures. Construction, equipment and systems that are required for the ESS to comply
with the hazardous mitigation analysis, including but not limited to those specifically described in Section 1207, shall be
installed, maintained and tested in accordance with nationally recognized standards and specified design parameters.
[W]1207.1.5 Large-scale firetest. Where required elsewhere in Section 1207, large-scale fire testing shallbe conducted ona
representative ESS in accordance with UL 9540A. The testing shall be conducted or witnessed and reported by an approved
testing laboratory and show that a fire involving one ESS will not propagate to an adjacent ESS, and where installed within
buildings, enclosed areas and walk-in unitswill be contained within the room, enclosed area or walk-in unit for ((a)) the duration
eq ire-resi erati i ified-in-Secti 4)) of theftest] The test report shall be

provided tothe firecode official for reviewand approval in accordance with Section 104.8.2.
1207.1.6 Fire remediation. Wherea fire or other eventhas damaged the ESS and ignition or re-ignition of the ESS is possible,
the system owner, agentor lessee shall take the following actions, at their expense, to mitigate the hazard or remove damaged
equipment from the premises to a safe location.

1207.1.6.1Fire mitigation personnel. Where, in the opinion of thefirecode official, it is essential for public sa fety that trained
personnel be on-site to respond to possible ignition or re-ignition of a damaged ESS, the system owner, agent or lessee shall
((bpmediately)) dispatchwithin 15 [minuted one or more fire m itigation personnel to the premise, as required and approved, at

theirexpense. These personnel shall remain onduty continuously after the fire departmentleaves the premise until the damaged

energy storage equipment is removed from the premises, or earlier if the fire code official indicates the public safety hazard

hasbeen abated.

1207.1.6.2 Duties. On-duty fire mitigation personnel shall havethe following responsibilities:

1. Keep a diligent watchfor fires, obstructions to means of egress and other hazards.

2. Immediately contact the fire department if their assistance is needed to mitigate any hazards or extinguish fires.
3. Take promptmeasures for remediation of hazards in accordance with the decommissioning planper Section
1207.2.3.

4, Take promptmeasures to assist in the evacuation of the public from the structures.

1207.2 Commissioning, decommissioning, operation and maintenance. Commissioning, decommissioning, operation and
maintenance shall be conducted in accordance with this section.

[W]1207.2.1 Commissioning. Commissioning of newly installed ESS and existing ESS thathave beenretrofitted, replaced or
previously decommissioned and are returning to service shall be conducted prior to the ESS being placed in service in
accordancewith acommissioning planthat has beenapproved prior to initiating commissioning. The commissioning plan shall

include the following:
1. Anarrative description of theactivities thatwill be accomplished during each phase of commissioning, includingthe
personnel intended to accomplish each ofthe activities.

2. Alisting of the specific ESSandassociated components, controls and safety-related devices to be tested, a description of
the tests to be performed and the functions to be tested.

3. Conditions underwhich all testing will be performed, which are representative of the conditions duringnormal operation
of the system.

4. Documentation of the owner’s projectrequirements and the basis of design necessary to understand the installationand
operationof the ESS.

5. Verification thatrequired equipment and systems are installed in accordance with the approved plans and specifications.
6. Integrated testing forall fire and safety systems.

7. Testingforanyrequired themmal management, ventilation or exhaustsystems associated with the ESS installation.

Commented [KB10]: F136-21 The purpose of this change
is to correcta technical problem.

When the struck language was added to the fire code it was
believed that this factor could be tested for and have the
results contained within the

large scale burn testreportbased on how longa fire-
resistance-rated wall lasted. However, when working with
UL on the development of UL 9540A as the test standard we
were informed that this factor, fire-resistance ratingas
understood by the codes basedupon E119 or ANSI/UL 263
testing could not be tested for in the large scale burn tests
because there is no way to utilize a test furnace and the heat
generation is entirely different.

Because of how the indoor tests in UL 9540A are tested you
do know if the two simulated walls in the Unit Level Test
survive testing, an important factor that is part of the distance
to wall criteria, and with the Installation Level Testthereis a
room with ceiling and suppression that again provides
knowledge of whether a room would survive. The problem is
it cannotbe reported in terms of length of fire-resistance
rating.

The change in the language will provide data on duration for
sharingwith the code official, it justwon'tbe in fire-resistant

rating. Bottom line, the phrase deleted cannot be tested for,
i(_therefor itshould be deleted/modified.

Commented [KB11]: F137-21 The word "immediately" is
unspecific and therefore unenforceable. The selection of 15
minutes was based on the New York

City Fire Department's New Fire Department Rule 3 RCNY
608-01 "Outdoor Stationary Storage Battery Systems",
which was adopted on October 1,2019. In RCNY 608-01 the
Fire Departmentrequires a technical representative from the
battery manufacturer with knowledge of the battery system
be made available within 15 minutes of the Fire
Department's request.
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8. Preparation and delivery of operation and maintenance documentation.
9. Trainingof facility operatingand maintenance staff.

10. Identification and documentation of the requirements for maintaining system performance to meet the original
design intent during the operation phase.

11. Identification and documentation of personnel who are qualified to service, maintain and decommission the ESS,
and respond to incidents involving the ESS, including documentation that such service has been contracted for.

12. A decommissioning plan for removing the ESS from service, and from the facility in which it is located. The plan
shall include details on providing a safe, orderly shutdown of energy storage and safety systems with notification to the code
officials prior to the actual decommissioning of the system. The decommissioning plan shall include contingencies for
removing an intact operational ESS from service, and for removing an ESS from service that has been damaged by a fire or
otherevent.

Exceptions: Commissioning shall not be required for lead-acid and nickel-cadmium battery systems at facilities under the
exclusive control of communications utilities that comply with NFPA 76 and operate at less than 50 VAC and 60 VDC. A
decommissioning planshall be provided and maintained where required by thefire code official.

1. Lead-acid and nickel-cadmium battery systems less than 50V ac, 60V dc thatare in telecommunications
facilities for installations of communications equipment under theexclusive control of communications
utilitiesand located outdoors or in building spaces or walk-in unitsused exclusively forsuch installations
thatare in compliance with NFPA 76 shall be permitted to have a commissioning plan in compliance
with recognized industry practices in lieu of complying with Section 1207.2.1.

2. Lead-acid and nickel-cadmium battery systems thatare used for dc power for control of substationsand
controlorsafe shutdown of generating stations under the exclusive control of the electric utilities, and

developinga commissioning plan in accordance with Section 1207.2.1.

1207.2.1.1 Initial acceptance testing. During the commissioning process an ESS shall be evaluated for proper operation in
accordancewith the manufacturer’s instructions and the commissioning plan prior to finalapproval.

1207.2.1.2 Commissioning report. Areport describing the results of the system commissioning, including the results of the
initialacceptancetesting required in Section1207.2.1.1, shall be provided to the fire code official prior to final inspectionand
approvaland maintained at an approved on-site location.

1207.2.2 Operation and maintenance. An operation and maintenance manual shall be provided to both the ESS owner or
theirauthorizedagentandthe ESS operator before the ESS is put into operation and shall include the following:

1. Manufacturer’s operation manuals and maintenance manuals for the entire ESS, or for each component of the system
requiringmaintenance, thatclearly identify the required routine maintenanceactions.

2. Name,addressand phone number of a serviceagency thathas been contracted toservice the ESSand its associated safety
systems.

3. Maintenance and calibration information, including wiring diagrams, control drawings, schematics, system programming
instructions and control sequence descriptions, forall energy storage control systems.

4. Desired or field-determined control set pointsthatare permanently recorded on control drawings atcontrol devicesor, for
digitalcontrol systems, in system programming instructions.

5. Aschedule forinspectingand recalibratingall ESS controls.

6. Aservicerecord log form thatlists the schedule forall required servicingand maintenance actions and spacefor logging
such actionsthatare completed over time and retained on-site.

The ESS shall be operated and maintained in accordance with the manual and a copy of the manual shall be retained at an
approved on-site location.

1207.2.2.10ngoing inspection and testing. Systems that monitor and protectthe ESS installation shall be inspected and tested
in accordance with the manufacturer’s instructions and the operation and maintenance manual. Inspection and testing records
shallbe maintained in the operationand maintenance manual.

1207.2.3 Decommissioning. The code official shall be notified prior to the decommissioning of an ESS. Decommissioning
shallbe performed in accordance with the decommissioning plan that includes the following:

Commented [KB12]: F138-21 AM This proposed change
is consistent with NFPA 855, Sections 8.1.1,6.1.1.2, and
8.1.2 and allows options for lead acid and Ni-cad battery
system ESS commissioning for telecommunications and
electric utility installations.
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1. A narrative description of the activities to be accomplished for removing the ESS from service, and from the facility in
which it is located.

2. Alisting of any contingencies for removingan intact operational ESS from service, and for removingan ESS from service
that has beendamaged by a fire or otherevent.

1207.3 Equipment. ESS equipmentshall be in accordancewith Sections1207.3.1 through 1207.39.

[\N]1207 3.1 Energy storage system Ilstlngs ESSshallbe listedin accordance with UL 9540.

1. Lead-acid and nickel-cadmium battery systems less than 50 V ac, 60 V dc in telecommunications facilities for
installationsof communications equipmentunder the exclusive control of communicationsutilities located outdoors
orin buildingspaces used exclusively for such installations thatare in compliance with NFPA 76.

2. Lead-acid and nickel-cadmium battery systems that are used for dc power for control of substations and control or
safe shutdown of generating stations under the exclusive control of the electric utility, and located outdoors or in
building spaces used exclusively for suchinstallations.

3. Lead-acid battery systems in uninterruptable power supplies listed and labeled in accordance with UL 1778 and
utilized for standby DowerEDpIicationQ.

1207.3.2 Equipment listing. Chargers, inverters and energy storage management systems shall be covered as part of the UL
9540 listingor shallbe listed separately.

1207.3.3 Utility interactive systems. Invertersshall be listed and labeled in accordance with UL 1741. Only inverters listed
and labeled for utility interactive system use and identified as interactive shall be allowed to operate in parallel with the electric
utility power system to supply power to common loads.

1207.3.4 Energy storage management system. Where required by the ESS listing, an approved energy storage management
system that monitors and balances cell voltages, currents and temperatures within the manufacturer’s specifications shall be
provided. The system shalldisconnectelectrical connections to the ESS or otherwise placeit in a safe condition if potentially
hazardous temperatures or other conditions suchas short circuits, over voltage or under voltage aredetected.

1207.3.5 Enclosures. Enclosures of ESS shall be of noncombustible construction.

1207.3.6 Repairs. Repairs of ESS shall only be done by qualified personnel. Repairs with other than identical parts shall be
considered retrofittingand comply with Section 1207.3.7. Repairs shallbe documented in the service records log.

1207.3.7 Retrofits. Retrofitting of anexisting ESS shall comply with the following:

1. Aconstructionpermit shall be obtained in accordance with Section 105.6.5.

2. New batteries, battery modules, capacitors and similar ESS components shall be listed.

3. Battery managementand other monitoring systems shallbe connected and installed in accordance with the manufacturer’s
instructions.

4. Theoverallinstallationshallcontinue to comply with UL 9540 listing requirements, where applicable.

5. Systemsthat havebeen retrofitted shallbe commissioned in accordance with Section1207.2.1.

6. Retrofitsshallbe documented in the service records log.

[W]1207.3.7.1 Retrofitting lead acid and nickel cadmium. ((Secuen-LZO?-&lshall—ne&a-pply-te)) Changingout or retroflttng
of lead-acid and nickel-cadmium batteries in the followingapplications shall be considered repairs where there is no increase
in system size orenergy capacity greater than 10 percent of the original design.

1. At ((with-otherlead-acid-and-nickel-cadmiumbatteries-at)) facilities under theexclusive control of communications utilities
that comply with NFPA 76 and operate at lessthan50 VAC and 60 VDC.

2. Battery systems designed in accordance with IEEE C2, used for dc power for control of substations and control or safe
shutdown of generating stations under the exclusive control of the electric utility, and located outdoors or in building spaces
used exclusively forsuch installations.

3. Batteries in uninterruptible power supplies listed and labeled in accordance with UL 1778and used for standby applications
[gnlﬂ.

-------- Commented [KB13]: F140-21 AM This proposed change
is consistentwith NFPA 855, Sections 4.2.1.1 through
4.2.1.3 and allows certain battery systems in
telecommunication, electric utility and UPS applications to
notbe listed to UL 9540.

| Commented [KB14]: F141-21 This proposed change is
consistent with NFPA 855, Sections 4.2.3.2 through 4.2.3.4
and recognizes exceptions for changing
out batteries for telecommunications, electric utility and UPS
systems without additional commissioningor pullinga
permit.
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1207.3.8 Replacements. Replacements of ESS shall be considered new ESS installations and shall comply with the provisions
of Section 1207 as applicable to new ESS. The ESS being replaced shall be decommissioned in accordance with Section
1207.2.3.

1207.3.9 Reused and repurposed equipment. Equipment and materials shall only be reused or reinstalled as permitted in
Section 104.8.1. Storage batteries previously used in other applications, such as electric vehicle propulsion, shallnot bereused
in applications regulated by Chapter 12 unless approved by the fire code officialand unless the equipment is refurbished by a
battery refurbishingcompany approved in accordance with UL 1974.

1207.4 General installations requirements. Stationary and mobile ESS shall comply with the requirements of Sections
1207.4.1 through 1207.4.12.

1207.4.1 Electrical disconnects. Where the ESS disconnecting means is not within sight of the main electrical service
disconnectingmeans, placardsor directories shall be installed atthe location of the main electrical service disconnecting means
indicatingthe location of stationary storage battery system disconnectingmeans in accordance with NFPA70.

Exception: Electrical disconnects for lead-acid and nickel-cadmium battery systems at facilities under the exclusive control of
communications utilities and operating at less than 50 VAC and 60 VVDC shall be permitted to have electrical disconnects
signage in accordancewith NFPA76.

1207.4.2 Working clearances. Access and working space shall be provided and maintained about all electrical equipment to
permit ready and safe operation and maintenance of such equipment in accordance with NFPA 70 and the manufacturer’s
instructions.

1207.4.3 Fire-resistance-rated separations. Rooms and other indoor areas containing ESS shall be separated from other areas
of the building in accordance with Section 1207.7.4. ESS shall be permitted to be in the same room with the equipment they
support.

1207.4.4 Seismic and structural design. Stationary ESS shall comply with the seismic design requirements in Chapter 16 of
the International Building Code, and shallnot exceedthe floor loading limitation of thebuilding.

1207.4.5 Vehicleimpact protection. Where ESS are subject to impact by a motor vehicle, including fork lifts, vehicle impact
protection shallbe provided in accordancewith Section312.

1207.4.6 Combustible storage. Combustible materials shallnot be stored in ESS rooms, areas or wa lk-in units. Combustible
materials in occupied work centers covered by Section 1207.4.10shall be stored at least 3 feet (914 mm) from ESS cabinets.
1207.4.7 Toxic and highly toxic gases. ESS that have the potential to release toxic and highly toxic gas during charging,
dischargingand normal use conditions shall be provided with a hazardous exhaustsystem in accordance with Section502.8 of
the International Mechanical Code.

1207.4.8 Signage. Approved signs shall be provided on or adjacent toall entry doors for ESS rooms or areas and on enclosures
of ESS cabinetsand walk-in units located outdoors, on rooftops or in open parking garages. Signs designed to meet both the
requirements of this sectionand NFPA 70 shall be permitted. The signage shall include the following orequivalent:

1. “ENERGY STORAGE SYSTEM,” “BATTERY STORAGE SYSTEM,” “CAPACITOR ENERGY STORAGE
SYSTEM” orthe equivalent.

2. Theidentification of theelectrochemical ESS technology present.

3. “ENERGIZEDELECTRICALCIRCUITS.”

4. Where water-reactive electrochemical ESS are present, the signage shallinclude “APPLY NO WATER.”

5. Current contactinformation, including phone number, for personnel authorized to service the equipment and for fire
mitigation personnel required by Section 1207.1.6.1.

Exception: Existing electrochemical ESS shallbe permitted to include thesignage requiredat the timethey were installed.
1207.4.9 Security of installations. Rooms, areas and wa lk-in units in which electrochemical ESS are located shall be secured
againstunauthorized entry and safeguarded in anapproved manner. Security barriers, fences, landscapingand other enclosures
shallnotinhibit the required air flow to orexhaust from the electrochemical ESS and its components.

1207.4.10 Occupied work centers. Electrochemical ESS located in rooms or areas occupied by personnel notdirectly involved
with maintenance, serviceandtesting of the systems shall comply with the following:

1. Electrochemical ESS located in occupied work centers shall be housed in locked noncombustible cabinets or other
enclosuresto preventaccess by unauthorized personnel.
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2. Where electrochemical ESS are contained in cabinets in occupied work centers, the cabinetsshall be located within 10 feet
(3048 mm) of the equipment that they support.

3. Cabinetsshallinclude signage complying with Section 1207.4.8.

1207.4.11 Open rack installations. Where electrochemical ESS are installed in a separate equipment room and only
authorized personnel haveaccess to theroom, they shallbe permitted to be installed on anopen rack for ease of maintenance.
1207.4.12 Walk-in units. Walk-in units shall be entered only for inspection, maintenanceand repair of ESS units and ancillary
equipment, andshallnot be occupied for other purposes.

[W]1207.5 Electrochemical ESS protection. The protection of electrochemical ESS shall be in accordance with Sections
1207.5.1 through 1207.5.8 whererequired by Sections 1207.7 through 1207.10.

TABLE 1207.5
MAXIMUM ALLOWABLE QUANTITIES OF ELECTROCHEMICAL ESS

TECHNOLOGY | MAXIMUM ALLOWABLE QUANTITIES ®
STORAGE BATTERIES
Flow batteries® 600 kWh
Lead-acid, all types Unlimited
Lithium-ion 600 kWh
Sodium nickel chloride 600 kWh
Nickel-cadmium (Ni-Cd), Nickel
metal hydride (NI-MH) and nickel Unlimited
izinc (Ni-Zn
IZinc Manganese dioxide (Zn-MnO2) [Jnlimite_d]
Other battery technologies 200 kWh
CAPACITORS
IAIl types | 20 kWh
OTHER ELECTROCHEMICAL ESS
IAIl types | 20 kWh

For SI: 1 kilowatt hour = 3.6 megajoules.
a. Forelectrochemical ESS units rated in amp-hours, kWh shall equal rated voltage times the amp-hour rating divided by 1,000.
b. Shall include vanadium, zinc-bromine, polysulfide-bromide and other flowing electrolyte-type technologies.

[W]1207.5.1 Size and separation. Electrochemical ESS shall be segregated into groups not exceeding 50 kWh (180 mega-
joules). Eachgroupshallbe separateda minimum of 3 feet (914 mm) from other groups and from walls in the storage room or
area. The storage arrangements shall comply with Chapter 10.

Exceptions:
1. Lead-acid andnickel-cadmium battery systems in facilities under the exclusive control of communications utilitiesand
operatingatlessthan50 VAC and 60 VDC in accordance with NFPA76.
2. Lead-acid andnickel cadmium systems thatare used for dc power for control of substations and control or safe shutdown
of generating stations under the exclusive control of the electric utility, and located outdoors or in building spaces used
exclusively forsuch installations.
3. Lead-acid battery systems in uninterruptable power supplies and labeled in accordance with UL 1778, utilized for
standby power applications, and limited to not morethan 10%of the floorarea on thefloor on whichthe ESS is Iocatec]._ ___________
4. Thefirecode officialisauthorized toapprove larger capacities or smaller separation distances based on large-scale fire
testingcomplying with Section1207.1.5.
1207.5.2 Maximum allowable quantities. Fire areas within rooms, areas and wa lk-in units containing electrochemical ESS
shallnot exceed the maximum allowable quantities in Table 1207.5.

Exceptions:

------- Commented [KB15]: F142-21 This proposed change is
consistent with NFPA 855, Table 4.8, it adds nickel zinc
technology, zinc manganese dioxide and
sodium nickel chloride into the table based on testing
performed and the data provide to the NFPA 855 technical
committee. It also relocated the nickel metal hydride
batteries reference with no technical change.

------- Commented [KB16]: F143-21 This proposed change is
consistentwith NFPA 855, Sections 4.6.6 and 4.6.7 and
includes exceptions for certain battery technologies in
electric utility and UPS applications .
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1. Where approvedby the fire code official, rooms, areas and walk-in units containing electrochemical ESS that
exceed theamounts in Table 1207.5 shallbe permitted based on a hazardous mitigationanalysis in accordance
with Section 1207.1.4 and large-scale fire testing complying with Section 1207.1.5.

2. Lead-acid and nickel-cadmium battery systems installed in facilities under the exclusive control of
communications utilities, and operatingatless than 50 VAC and 60 VDC in accordance with NFPA76.

3. Dedicated-use buildings in compliance with Section 1207.7.1.

1207.5.2.1 Mixed electrochemical energy systems. Where rooms, areas and walk-in units contain different types of
electrochemical energy technologies, the total aggregate quantities of the systems shall be determined based on the sum of
percentages of each technology-type quantity divided by the maximum allowable quantity of each technology type. Thesum
of the percentages shallnot exceed 100 percentof the maximum allowable quantity.

[W]1207.5.3 Elevation. Electrochemical ESS shallnot be located in the following areas:

1. Wherethe floorislocated more than 75 feet (22 860 mm) abovethe lowestlevel of fire departmentvehicle access.

2. Wherethe floorislocated belowthe lowest level of exitdischarge.

Exceptions:

1. Lead-acid and nickel-cadmium battery systems less than 50 VAC and 60 VVDC installed in facilities under the exclusive
controlof communications utilities in accordance with NFPA 76.

2. Lead-acid andnickel cadmium systems thatare used for dc power for control of substations and control or safe shutdown
of generatingstations under the exclusive control of the electric utility, and located outdoors or in building spaces used
exclusively forsuch installations.

3. Lead-acid battery systems in uninterruptable power supplies and labeled in accordance with UL 1778, utilized for standby
power applications. and limited to not morethan 10%of the floorarea on theflooron whichthe ESSisllocated. .- Commented [KB17]: F144-21 This proposed change is

4. Where approved, installations shall be permitted in underground vaults complyingwith NFPA 70, Article 450, Part 111, consistent with NFPA 855, Section 4.3.9.3 and allows
. L . . . exceptions to elevation requirements for certain battery
5. Where approved bythe firecode official, installations shallbe permitted on higherand lower floors. technologies in electric utility and UPS systems

[W]1207.5.4 Fire detection. An approved automatic smoke detectionsystem or radiantenergy-sensing fire detection system
complyingwith Section 907.2 shall be installed in rooms, indoor areas and walk-in units containing electrochemical ESS. An
approved radiant energy-sensing fire detection system shall be installed to protect open parking garage and rooftop
installations. Alarm signals from detection systems shall be transmitted to a central station, proprietary or remote station
service in accordance with NFPA 72, orwhere approved to a constantly attended location.

Exception: Normally unoccupied, remote stand-alone telecommunications structures with a gross floor area of less than
1500 ft(139 m?) utilizing lead-acid or nickel cadmium batteries shallnot be required to havea fire detection system installed.
1207.5.4.1 Systemstatus. Lead-acidand nickel-cadmium battery systems thatare used for dc power for control of substations

and control or safeshutdown of generating stations under the exclusive control of the electric utility, and located outdoors or
in building spaces used exclusively for such installations shall be allowed to use the process control system to monitor the

smokeor radlantenerqv—sensmqflre detectors requwed in Sectlon 1207.5 (Mhe:e-rewmd—by-theﬂmmde—eﬁﬁs;al—wabb _________ Commented [KB18]: F145-21 This proposed change is

e ? - 3 Ors-0 © appFeved consistentwith NFPA 855, Sections 4.10.2 and 4.10.3. It
= allows small remote telecommunication facilities, such as
cenmuensasseslatedwmmne-ESSemst-)) ] ] I ication faciliti h
[W]1207.5.5Fire suppression systems. Rooms and areas within buildings and walk-in unitscontaining electrochemical ESS :Tt“;:‘s':)t?g\‘}i‘; F;S“:ﬁ:‘#fgs dg?e’c‘g; Leg;s';:; fr'g;t?i‘:;erﬁte'ﬁgsfg?‘em-
shallbe protected by anautomatic fire suppression system designed and installed in accordance with oneofthe fol_lowmg: certain electric utility installations to use process control
1. ((An)) Automatic sprinkler systems, designed and installed in accordance with Section 903.3.1.1 for ESS units (groups) systems to monitor the smoke or fire detectors.

with a maximum stored energy capacity of 50 kWh, as described in Section 1207.5.1, shall be designed with a minimum

density of 0.3 gpm/ft? (1.14 L/min) based ((on-thefire-area)) over the area of theroomor 2,500 square-foot (232 m?) design

area,whicheveris smaller, unless a lower density is approved based upon large-scale fire testing in accordance with Section

1207.15.

2. ((Whereapproved-an)) Automatic sprinkler systemdesignedand installed in accordance with Section 903.3.1.1for ESS
units (groups) exceeding 50 kWh shall use a density ((with-a-sprinklerhazardclassification)) based on large-scale fire testing

complyingwith Section 1207.1.5.

3. The following alternative automatic fire-extinguishing systems designed and installed in accordance with Section 904,

provided that the installation is approved by the fire code official based on large-scale fire testing complying with Section

1207.15:

3.1.NFPA 12, Standard on Carbon Dioxide Extinguishing Systems.
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3.2.NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection.
3.3.NFPA 750, Standard on Water Mist Fire Protection Systems.
3.4.NFPA 2001, Standard on Clean Agent Fire-Extinguishing Systems.
3.5.NFPA 2010, Standard for Fixed Aerosol Fire-Extinguishing Systems.
Exceptions:

1. Fire suppression systems for lead-acid and nickel-cadmium battery systems at facilities under the exclusive
control of communications utilities that operate at less than 50 VAC and 60 VDC shall be provided where
required by NFPA76.

2. Lead-acid and nickel cadmium systems that are used for dc power for control of substationsand control or safe
shutdown of generating stations under the exclusive control of the electric utility, and located outdoors or in
building spaces used exclusively for such installations shall not be required to have a fire suppression system
installed.

3. Lead-acid battery systems in uninterruptable power supplies listed and labeled in accordance with UL 1778,
utilized for standby power applications, which is limited to not more than 10%of thefloor area onthe floor on
which the ESSiis located shall not be required to have a fire suppressionystent.

1207.5.5.1 Water-reactive systems. Electrochemical ESS that utilize water-reactive materials shall be protected by an
approvedalternative automatic fire-extinguishing system in accordance with Section 904, wherethe installation is approved
by the fire codeofficial based on large-scale fire testing complying with Section 1207.1.5.

1207.5.6 Maximum enclosure size. Outdoor walk-in units housing ESS shall not exceed 53 feet by 8 feet by 9.5 feet high
(16 154 mm x 2438 mm x 2896 mm), not including bolt-on HVAC and related equipment, as approved. Outdoor walk-n
units exceeding these limitations shall be considered indoor installations and comply with the requirements in Section 1207.7.
1207.5.7 Vegetation control. Areas within 10 feet (3048 mm)on eachside of outdoor ESS shall be cleared of combustible
vegetation and other combustible growth. Single specimens of trees, shrubbery or cultivated ground cover such as green
grass, ivy, succulents or similar plants usedas ground cover shallbe permitted to be exempt provided that they donotform

a means of readily transmitting fire.

1207.5.8 Means of egress separation. ESS located outdoors and in open parking garages shall be separated from any means
of egressasrequired by the firecode official to ensure safe egress under fire conditions, but in no caselessthan 10 feet (3048
mm).

Exception: The fire code official is authorized to approve a reduced separation distance if large-sca le fire testing complying
with Section 1207.1.5 is provided that shows that a fire involvingthe ESS will not adversely impact occupantegress.
[W]1207.6 Electrochemical ESS technology-specific protection. Electrochemical ESS installations shall comply with the
requirements of this section in accordance with the applicable requirements of Table 1207.6.

TABLE 1207.6
ELECTROCHEMICAL ESS TECHNOLOGY-SPECIFIC REQUIREMENTS

COMPLIANCE REQUIRED® BATTERY TECHNOLOGY OTHER ESSAND [CAPACITOR
— Sodium [BATTERY , [Ess
Nickel cadmium | Manganese hickel [T ECHNOLOGIES
iN"CIdlzv % dioxide chloride
" e metal hydride ZnMnO2 P I

Feature Section | Lead-acid | (oo (ZnMn02) | Ljthium-ion Flow

and nickel zinc

Ni-Zn)

Exhaustventilation | 1207.6.1 Yes Yes Yes No Yes No Yes Yes
Explosion control 1207.6.3|  Yes? Yes? Yes Yes No Yes Yes Yes
Safety caps 1207.6.4 Yes Yes Yes No No No Yes Yes
Spill control and R R Yest No
heutralization 1207.6.2 Yes Yes No Yes Yes Yes
[Thermal runaway 1207.6.5| Yes! Yesd Yese Yes® No Yes Yes® Yes

a. Not required for lead-acid and nickel-cadmium batteries at facilities under the exclusive control of communications utilities that comply with NFPA 76 and

operate at less than 50 VAC and 60 VVDC.

b. Protection shall be provided unless documentation acceptable to the fire code official is provided in accordance with Section 104.8.2 that provides

justification why the protection is not necessary based on the technology used.

Commented [KB19]: F146-21 AMPCL1 This proposed
change is consistent with NFPA 855, TIA Log #1486, and
Sections 4.11.6 and 4.11.5. The new sprinkler density
requirements were based, in part, on testing conducted by
FM. The two exemptions for not requiring fire suppression
for certain lead-acid and Ni-Cad battery systems used in
electric utility and UPS applications were consistent with
requirements in place prior to the 2018 IFC.

This pointer to NFPA 13 needs to be included into this
proposal. This proposal leaves the user with the possibility to
incorrectly interpret that remaining requirements of NPFA
13 would notapply and only the design densities are
applicable.
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c. Applicable to vented-type (i.e., flooded) nickel-cadmium and lead-acid batteries.
d. Not required for vented-type (i.e., flooded) (! i) batteries.

e. The thermal runaway protection is permitted to be part of a battery management system that has been evaluated with the battery as part of the evaluation to
UL 1973.

f. Not required for batteries with jelled @earolvta

1207.6.1 Exhaustventilation. Where required by Table 1207.6 or elsewhere in this code, exhaustventilation of rooms, areas
and walk-in units containing electrochemical ESS shall be provided in accordance with the International Mechanical Codeand

Section 1207.6.1.1 0r1207.6.1.2.

1207.6.1.1Ventilation based on LFL. The exhaust ventilation system shall be designed to limit the maximum concentration
of flammable gasto 25 percentof the lower flammable limit (LFL) of the total volume ofthe room, area or wa lk-in unitduring
the worst-case event of simultaneous charging of batteries at the maximum charge rate, in accordance with nationally
recognized standards.

1207.6.1.2 Ventilation based on exhaust rate. Mechanical exhaust ventilation shall be provided at a rate of not less than 1
ft3/min/ft? (5.1 L/sec/m?) of floorarea of the room, area orwalk-in unit. The ventilation shall be either continuous or shallbe
activatedby a gas detection system in accordance with Section1207.6.1.2.4.

1207.6.1.2.1 Standby power. Mechanical exhaust ventilation shall be provided with a minimum of 2 hours of standby power
in accordancewith Section1203.2.5.

1207.6.1.2.2 Installation instructions. Required mechanical exhaustventilation systems shall be installed in accordance with
the manufacturer’s installation instructions and the International Mechanical Code.

1207.6.1.2.3 Supervision. Required mechanical exhaust ventilation systemsshall be supervised by an approved central station,
proprietary or remote station service in accordance with NFPA 72, or shallinitiate an audible and visible signal atanapproved
constantly attended on-site location.

1207.6.1.2.4 Gas detection system. Where required by Section 1207.6.1.2, rooms, areas and walk-in units containing ESS
shallbe protected by an approved continuous gas detection system that complies with Section 916 and with the following:

1. Thegasdetectionsystemshallbe designedto activatethe mechanical ventilation system whenthe level of flammable
gasin the room, area orwalk-in unit exceeds 25 percentof the LFL.

2. Themechanical ventilationsystem shall remain onuntil the flammable gas detected is lessthan 25 percentof the LFL.

3. Thegasdetectionsystemshallbe provided with a minimum of 2 hours of standby power in accordance with Section
1203.2.5.

4. Failure of the gas detection system shallannunciate a trouble signalatanapproved central station, proprietary or remote
stationservice in accordance with NFPA 72, or shallinitiate anaudible and visible trouble signalat anapproved constantly
attended on-site location.

1207.6.2 Spill control and neutralization. Where required by Table 1207.6 or elsewhere in this code, areas containing free-
flowingliquid electrolyte or hazardous materials shall be provided with spill controland neutralization in accordance with this
section.

1207.6.2.1 Spill control. Spill control shall be provided to prevent the flow of liquid electrolyte or hazardous materiak to
adjoiningroomsorareas. The methodshall be capable of containing a spill from the single largest battery or vessel.
1207.6.2.2 Neutralization. Anapproved method thatis capable of neutralizing spilled liquid electrolyte from the largest battery
or vesseltoa pH between5.0 and 9.0 shall be provided.

1207.6.2.3Communications utilities. The requirements of Section 1207.6.2 shallapply only when the aggregate capacity of
multiple vessels exceeds 1,000 gallons (3785 L) for lead-acid and nickel-cadmium battery systems operating at less than 50
VAC and 60 VDC thatare located at facilities under the exclusive control of communications utilities, and those facilities
comply with NFPA 76 in addition toapplicable requirements of this code.

[W]1207.6.3 Explosion control. Where required by Table 1207.6 or elsewherein this code, explosion control complying with
Section 911 shall be provided for rooms, areas, ESS cabinets or ESS walk-in units containing electrochemical ESS
technologies.

Exceptions:

Commented [KB20]: F148-21 Flooded nickel-cadmium
batteries do not require thermal-runaway control for safe
operation. In fact, they are as abuse tolerantas flooded lead-
acid batteries, if notmore so. Prior editions of the IFC did
notrequire thermal runaway control for flooded nickel-
cadmium batteries.

From the 2018 Edition: 1206.2.12.2 (3) "Thermal runaway
control shall be provided for valve-regulated sealed nickel-
cadmium storage batteries in accordance with section
1206.2.10.7."

Note this specifically exempts flooded nickel-cadmium
batteries which are neither sealed nor valve-regulated. The
language in prior IFC editions was similar and never
required thermal runaway control for flooded nickel-
cadmium batteries.

The change to include thermal runaway control for flooded
nickel-cadmium batteries may have inadvertently been made
when this part of the energy storage section was updated and
putinto tabular formatin the 2021 edition as there was no
justification recorded for the change. A Public Inputto
correcta similar mistake found in the 2018 edition of NFPA
855 was recently accepted at the technical committee level.
See attached pdf file of firstrevision 114 of NFPA 855 - in
particular, editto notee.

Nickel-metal-hydride batteries are not made in a flooded or

vented configuration, so even though they are included in the
i| same column as nickel cadmium, the footnote exempting
i|_them from thermal runaway control would notapply.

Commented [KB21]: F147-21 Data had been provided to
address addition of nickel zinc (Ni-Zn), zinc manganese
dioxide (ZnMn02), and sodium nickel

chloride batteries to the table. This revision for nickel
chloride batteries is consistent with NFPA 855 Table 9.2.
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1. Where approved, explosion control is permitted to be waived by the fire code official based on large-scale fire testing
complyingwith Section 1207.1.5 that demonstrates that flammable gases are not liberated from electrochemical ESS cells or
modules ((wheretestedinaccordance with UL 9540A)).

2. Where approved, explosioncontrolis permitted to be waived by the fire code official based on documentation provided in
accordancewith Section 104.7 that demonstrates that the electrochemical ESS technology to be used doesnot have the potential
to release flammable gas concentrations in excess of 25 percent of the LFL anywherein theroom, area, walk-in unit or structure
underthermal runaway or other fault conditions.

3. Where approved, ESS cabinets that have no debris, shrapnel, or enclosure pieces ejected during large scale fire testing
complyingwith Section 1207.1.5shall be permittedin lieu of providing explosion control complying with Section911.

4. Explosion control is not required for lead-acid and nickel cadmium battery systems less than 50 V ac, 60 V dc in
telecommunication facilities under the exclusive control of communicationsutilities located in building spaces or walk-in units
used exclusively forsuch installations.

5. Explosion controlis not required for lead-acid and nickel cadmium systems used fordc power for control of substations
and control or safe shutdown of generating stations under the exclusive control of theelectric utility located in building spaces
or walk-in units used exclusively for such installations.

6. Explosion control is not required for lead-acid battery systems in uninterruptable power supplies listed and labeled in

buildings or walk-in units.
1207.6.4 Safety caps. Where required by Table 1207.6 or elsewhere in this code, vented batteries and other ESS shall be
provided with flame-arresting safety caps.

1207.6.5 Thermal runaway. Where required by Table 1207.6 or elsewhere in this code, batteries and other ESS shall be
provided with a listed device or other approved method to prevent, detectand minimize theimpactof thermal runaway.
1207.7 Indoor installations. Indoor ESS installations shall be in accordance with Sections 1207.7.1through1207.7 .4.

TABLE 1207.7
INDOOR ESS INSTALLATIONS

COMPLIANCE REQUIRED a b
Featire Section DEDICATED-USE BUILDINGS' NONDEDICATED-USEBUILDINGS!
Dwelling units and sleeping units 1207.7.3 NA Yes
Elevation 1207.5.3 Yes Yes
Fire suppression systems 1207.5.5 Yes® Yes
Fire-resistance-rated separations 1207.7.4 Yes Yes
General installation requirements 1207.4 Yes Yes
Maximum allowable quantities 1207.5.2 No Yes
Size and separation 1207.5.1 Yes Yes
Smoke and automatic fire detection® 1207.5.4 Yes? Yes
[Technology specific protection 1207.6 Yes Yes

NA = Not Allowed.

a. See Section 1207.7.1.

b. See Section 1207.7.2.

c. Where approved by the fire code official, fire suppression systems are permitted to be omitted in dedicated-use buildings located more than 100 feet (30.5
m) from buildings, lot lines, publicways, stored combustible materials, hazardous materials, high-piled stock and other exposure hazards.

d.Where approved by the fire code official, alarm signals are not required to be transmitted to a central station, proprietary or remote station service in
accordance with NFPA 72, or a constantly attended location where local fire alarm annunciation is provided and trained personnel are always present.

e. Lead-acid and nickel-cadmium battery systems installed in Group U buildings and structures less than 1,500 square feet (139 m2) under the exclusive control
of communications utilities, and operating at less than 50 VAC and 60 VDC in accordance with NFPA 76, are not required to have an approved automatic
smoke or fire detection system.

1207.7.1 Dedicated-use buildings. For the purpose of Table 1207.7, dedicated-use ESS buildings shall be classified as Group
F-1 occupancies and comply with allthe following:
1. The buildingshallonly be used for ESS, electrical energy generation and other electrical grid-related operations.

2. Occupants in the rooms and areas containing ESS are limited to personnel that operate, maintain, service, test and repair
the ESSand other energy systems.

Commented [KB22]: F151-21 This proposal accomplishes
the following:

1. ESS Cabinets - Several large ESS cabinets

containing lithium ion batteries are now being manufactured.
This corrects an oversight for these units not requiring
explosion control. In lieu of providingexplosioncontrol in
accordance with Section 911 (e.g. NFPA 68 or 69) these
ESS cabinets can be designed so that “no debris, shrapnel,
or enclosure pieces are ejected” during large scale fire testing
complying, which is terminology used in the unit level test
acceptance criteria in UL 9540A. See item (3)

2.The reference to UL 9540A is beingremoved from
exception 1 since it is covered by the reference to 1207.5.1.
3. Allows exemptions (4), (5), and (6) for lead-acid and Ni-
Cad ESS at telecom, electric utility and UPS installations
that are consistent with NFPA 855.
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3. No otheroccupancy types shall be permitted in the building.

4. Administrative and support personnel shall be permitted in areas within the buildings that do not contain ESS, provided
that:

4.1. The areasdo not occupy more than 10 percentof thebuildingarea of the story in which theyare located.

42. A meansof egressis provided from the incidental use areas to the public way thatdoes not require occupants to
traverse through areas containing ESS or other energy system equipment.

1207.7.2 Nondedicated-use buildings. For the purpose of Table 1207.7, nondedicated-use buildings includeall buildings that
contain ESSand donotcomply with Section1207.7.1 dedicated-use building requirements.

1207.7.3 Dwelling units and sleeping units. ESS shall not be installed in sleeping units or in habitable spaces of dwelling
units.

1207.7.4 Fire-resistance-rated separations. Rooms andareas containing ESS shall include fire-resistance-rated separations
asfollows:

1. In dedicated-use buildings, rooms and areas containing ESS shall be separated from areas in which administrative and
support personnelare located.

2. Innondedicated-use buildings, rooms andareas containing ESS shall be separated from other areasin the building.

Separation shall be provided by 2-hour fire barriers constructed in accordance with Section 707 of the International Building
Code and 2-hour horizontal assemblies constructed in accordance with Section 711 of the International Building Code, as
appropriate.

1207.8 Outdoor installations. Outdoor installations shall be in accordancewith Sections 1207.8.1 through 1207.8.3. Exterior
wall installations for individual ESS units not exceeding 20 kWh shall be in accordance with Section 1207.8.4.

TABLE 1207.8
OUTDOORESS INSTALLATIONS*

COMPLIANCE REQUIRED a b

eatire Secion REMOTE INSTALLATIONS' INSTALLATIONS NEAR EXPOSURES'
JAIl ESS installations 1207.4 Yes Yes
Clearance to exposures 1207.8.3 Yes Yes
Fire suppression systems 1207.5.5 Yes® Yes
Maximum allowable quantities 1207.5.2 No Yes
Maximum enclosure size 1207.5.6 Yes Yes
Means of egress separation 1207.5.8 Yes Yes
Size and separation 1207.5.1 No Yesd
ISmoke and automatic fire detection 1207.5.4 Yes Yes
ITechnology-specific protection 1207.6 Yes Yes
egetation control 1207.5.7 Yes Yes

a. SeeSection 1207.8.1.
b. SeeSection 1207.8.2.

c. Where approved by the fire code official, fire suppression systems are permitted to be omitted.

d. In outdoor walk-in units, spacing is not required between ESS units and the walls of the enclosure.

1207.8.1 Remote outdoor installations. For the purpose of Table 1207.8, remote outdoor installations include ESS located
more than 100 feet (30 480 mm) from buildings, lot lines, public ways, stored combustible materials, hazardous materiak,

high-piled stock and other exposure hazards.

1207.8.2 Installations near exposures. For the purpose of Table 1207.8, installations near exposures include all outdoor ESS
installations thatdo notcomply with Section 1207.8.1 remote outdoor location requirements.

1207.8.3 Clearance to exposures. ESS located outdoors shall be separated by a minimum of 10 feet (3048 mm) from the
followingexposures:

1. Lotlines.

2. Publicways.

3. Buildings.
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. Stored combustible materials.
. Hazardous materials.

. High-piled stock.

Other exposure hazards.
Exceptions:

1. Clearancesare permittedto be reducedto 3 feet (914 mm)where a 1-hour free-standing fire barrier suitable for exterior use
and extending5 feet (1524 mm)above and5 feet (1524 mm) beyond the physical boundary of the ESS installation is provided
to protect the exposure.
2. Clearances to buildings are permitted to be reduced to 3 feet (914 mm) where noncombustible exterior walls with no
openings or combustible overhangs are provided on the walladjacent to the ESS and the fire-resistance rating of the exterior
wall is a minimum of 2 hours.
3. Clearances to buildings are permitted to be reduced to 3 feet (914 mm) where a weatherproof enclosure constructed of
noncombustible materials is provided over the ESS, and it has been demonstrated that a fire within the enclosure will not ignite
combustible materials outside the enclosure based on large-scale fire testing complying with Section 1207.1.5.
1207.8.4 Exterior wallinstallations. ESS shall be permitted to beinstalled outdoors onexterior walls of buildings whenall
of the following conditions are met:

The maximum energy capacity of individual ESS units shallnot exceed 20 kWh.

The ESS shallcomply with applicable requirements in Section 1207.

~ o o A

1
2
3. TheESSshallbe installed in accordance with the manufacturer’s instructions and their listing.
4. Individual ESS units shallbe separated from eachother by at least 3 feet (914 mm).

5. TheESSshallbe separated from doors, windows, operable openings into buildings or HVAC inletsby atleast5 feet (1524
mm).

Exception: Where approved, smaller separation distances in Items 4 and 5 shall be permitted based on large-scale fire testing
complyingwith Section 1207.1.5.

1207.9 Special installations. Rooftopand open parking garage ESS installations shall comply with Sections1207.9.1 through
1207.9.6.

TABLE 1207.9
SPECIAL ESS INSTALLATIONS

COMPLIANCE REQUIRED

e T ROOFTOPS? OPEN PARKING GARAGES"
JAIl ESS installations 1207.4 Yes Yes
Clearance to exposures 1207.9.3 Yes Yes
Fire suppression systems 1207.9.4 Yes Yes
Maximum allowable quantities 1207.5.2 Yes Yes
Maximum enclosure size 1207.5.6 Yes Yes
Means of egress separation 1207.5.8 Yes Yes
Open parking garage installations 1207.9.6 No Yes
Rooftop installations 1207.9.5 Yes No
Size and separation 1207.5.1 Yes Yes
Smoke and automatic fire detection 1207.5.4 Yes Yes
ITechnology-specific protection 1207.6 Yes Yes

a. See Section 1207.9.1.
b. See Section 1207.9.2.

1207.9.1 Rooftop installations. For the purpose of Table 1207.9, rooftop ESS installations are those located on the roofs of
buildings.

1207.9.2 Open parking garage installations. For the purpose of Table 1207.9, open parking garage ESS installations are those
locatedin a structure or portion of a structure thatcomplies with Section 406.5 of the International Building Code.
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1207.9.3 Clearance to exposures. ESS located on rooftops and in open parking garages shall be separated by a minimum of
10 feet (3048 mm) from thefollowing exposures:
1. Buildings, except the building on which rooftop ESS is mounted.

2. Any portion of the buildingon which a rooftop system is mounted thatis elevated above the rooftop on which the system
is installed.

3. Lotlines.

4. Publicways.

5. Stored combustible materials.

6. Locationswhere motorvehicles can be parked.
7. Hazardous materials.

8. Otherexposure hazards.

Exceptions:

1. Clearances are permitted to be reduced to 3 feet (914 mm) where a 1-hour free-standing fire barrier suitable for exterior
use and extending 5 feet (1524 mm) above and 5 feet (1524 mm) beyond the physical boundary of the ESS installation is
provided toprotectthe exposure.

2. Clearancesare permitted tobe reducedto 3 feet (914 mm)wherea weatherproof enclosure constructed of noncombustible
materials is provided over the ESS, and it has been demonstrated that a fire within the enclosure will not ignite combustible
materials outside the enclosure based on large-scale fire testing complying with Section 1207.1.5.

1207.9.4 Fire suppression systems. ESS located in walk-inunits onrooftops or in wa lk-in units in open parking garagesshall
be provided with automatic fire suppression systems within the ESS enclosure in accordance with Section 1207.5.5. Areas
containing ESS other than walk-in units in open parking structures on levels not open above to the sky shall be provided with

an automatic fire suppression system complying with Section1207.5.5.
Exception: Afire suppressionsystem is not required in open parking garages if large-scale fire testing complying with Section
1207.1.5is providedthat shows that a fire will not impact theexposures in Section 1207.9.3.
1207.9.5 Rooftop installations. ESS and associated equipment that are located on rooftopsand not enclosed by building
constructionshall comply with the following:
1. Stairway access to the roof for emergency response and fire department personnel shall be provided either
through a bulkhead from theinterior of the building ora stairway onthe exterior of the building.
2. Service walkwaysat least 5 feet (1524 mm) in width shall be provided for service and emergency personnel
from the point ofaccess to theroofto the system.
3. ESSand associated equipment shall be located from theedge of theroofa distance equal to at leastthe height
of the system, equipment or component butnotlessthan 5 feet (1524 mm).
4. The roofing materials under and within 5 feet (1524 mm) horizontally from an ESS or associated equipment
shallbe noncombustible or shallhave a Class Aratingwhentested in accordance with ASTM E108 or UL 790.
5. A Class I standpipeoutlet shall be installed atanapproved location ontheroof level of thebuilding or in the
stairwaybulkheadat the top level.
6. The ESSshallbe the minimum of 10 feet (3048 mm) from the fire service access point onthe rooftop.
1207.9.6 Open parking garages. ESS and associated equipment that are located in open parking garages shall comply with
all of the following:
1. ESSshallnotbe located within 50 feet (15 240 mm) of air inlets for building HVAC systems.
Exception: Thisdistanceshallbe permitted to be reducedto 25 feet (7620 mm) if the automatic fire alamm system monitoring
the radiant-energy sensing detectors de-energizes the ventilation system connected to theair intakes upon detection of fire.
2. ESS shallnotbe located within 25 feet (7620 mm) of exits leading from theattached building where located ona covered
level of the parking structure not directly opento the sky above.
3. Anapproved fence with alocked gateor other approved barrier shall be provided to keep the general public at least 5 feet
(1524 mm) fromthe outer enclosure of the ESS.
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1207.10 Mobile ESS equipment and operations. Mobile ESS equipment and operations shall comply with Sections 1207.10.1
through 1207.10.7.7.

TABLE 1207.10
MOBILE ENERGY STORAGE SYSTEMS (ESS)

COMPLIANCE REQUIRED .

Feature Section DEPLOYMENT
IAIl ESS installations 1207.4 Yes?
Fire suppression systems 1207.5.5 Yes®
Maximum allowable quantities 1207.5.2 Yes
Maximum enclosure size 1207.5.6 Yes
Means of egress separation 1207.5.8 Yes
Size and separation 1207.5.1 Yesd
ISmoke and automatic fire detection 1207.5.4 Yes®
ITechnology-specific protection 1207.6 Yes
egetation control 1207.5.7 Yes

See Section 1207.10.2.
. Mobile operations on wheeled vehicles and trailers shall not be required to comply with Section 1207.4.4 seismicand structural load requirements.
. Fire suppression system connections to the water supply shall be permitted to use approved temporary connections.
. In walk-in units, spacing is not required between ESS units and the walls of the enclosure.
. Alarm signals are not required to be transmitted to an approved location for mobile ESS deployed 30 days or less.

® a0 o

[W]1207.10.1 Charging and storage. For the purpose of Section 1207.10, charging and storage covers the operation where
mobile ESS are charged and stored so they are ready for deployment to another site, and where they are charged and stored
aftera deployment.

Exception: Mobile ESS used to temporarily provide power to lead-acid and nickel cadmium systems that are designed in
accordance with IEEE C2, used for dc power for control of substations and control or safe shutdown of generating stations
under the exclusive control of the electric utility, and located outdoors or_in building spaces used exclusively for such
installations.

[W]1207.10.2 Deployment. For the purpose of Section 1207.10, deployment covers operations where mobile ESS are located
ata site otherthan the chargingandstorage site and arebeing usedto provide power.

Exception: Mobile ESS used totemporarily provide power to lead-acid and nickel cadmium systems thatare used for dc power
forcontrol of substations and control or safeshutdown of generating stations under the exclusive control of the electric utility,
and located outdoors orin building spaces used exclusively for suchfnstallationg,

1207.10.3 Permits. Construction and operational permits shall be provided for charging and storage of mobile ESS and
operational permits shall be provided for deployment of mobile ESS as required by Section 1207.1.2.

1207.10.4 Construction documents. Construction documents complying with Section 1207.1.3 shall be provided with the
constructionpermit application for mobile ESS chargingand storage locations.
1207.10.4.1 Deployment documents. The following information shall be provided with the operation pemit applications for
mobile ESS deployments:
1. Relevantinformation for the mobile ESS equipment and protection measures in the construction documents
required by Section1207.1.3.
2. Location and layout diagram of the area in which the mobile ESSis to be deployed, includinga scale diagram of
all nearby exposures.
3. Location and content of signage, including no smoking signs.
4. Description of fencingto be providedaround the ESS, including locking methods.
5. Details on fire suppression, smoke and automatic fire detection, system monitoring, thermal management, exhaust
ventilation and explosion control, if provided.
6. For deployment, the intended duration of operation, including anticipated connection and disconnection times
and dates.

7. Location and description of local staging stops during transit to the deployment site. See Section 1207.10.7.5.

Commented [KB23]: F152-21 This proposed change
allows exemptions for lead-acid and Ni-Cad battery systems
used in electric utility applications, and is consistent with
NFPA 855, Sections 4.5.1.1and 4.5.2.1.
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8. Description of the temporary wiring, including connection methods, conductor type and size, and circuit
overcurrent protection tobe provided.

9. Description of how fire suppression system connectionsto water supplies or extinguishing agents are to be
provided.

10.  Contactinformationfor personnelwho are responsible for maintainingand servicing the equipment, and
responding to emergencies as required by Section 1207.1.6.1.

1207.10.5 Approved locations. Locations where mobile ESS are charged, stored and deployed shall be restricted to the
locations established on the construction and operational permits.
1207.10.6 Charging and storage. Installations where mobile ESS are charged and stored shall be treated as permanent ESS
indoororoutdoor installations, and shall comply with the following sections, as applicable:
1. Indoorchargingandstorage shall comply with Section1207.7.
2. Outdoorchargingand storage shallcomply with Section 1207.8.
3. Chargingand storage on rooftops and in open parking garages shall comply with Section 1207.9.
Exceptions:
1. Electrical connections shall be permitted to be made using temporary wiring complying with the manufacturer’s
instructions, the UL 9540listingand NFPA 70.
2. Fire suppressionsystem connections to thewater supply shallbe permitted to use approved temporary connections.
1207.10.7 Deployed mobile ESS requirements. Deployed mobile ESS equipment and operations shall comply with this
section and Table 1207.10.
1207.10.7.1 Duration. The duration of mobile ESS deployment shallnot exceed 30days.
Exceptions:
1. Mobile ESSdeployments that provide power for durations longer than 30 days shall comply with Section 1207.10.6.
2. Mobile ESS deployments shallnot exceed 180 days unless additional operational permits are obtained.
1207.10.7.2 Restricted locations. Deployed mobile ESS operations shallnot be located indoors, in covered parking garages,
on rooftops, below grade or underbuilding overhangs.
1207.10.7.3 Clearance to exposures. Deployed mobile ESS shallbe separated by a minimum of 10 feet (3048 mm) from the
following exposures:
1. Publicways.
Buildings.
Stored combustible materials.
Hazardous materials.
High-piled storage.
. Otherexposure hazards.
Deployed mobile ESS shall be separated by a minimum of 50 feet (15 240 mm) from public seating areas and from tents,
canopies and membrane structures with anoccupant load of 30ormore.
1207.10.7.4 Electrical connections. Electrical connections shall be made in accordance with the manufacturer’s instructions
and the UL 9540 listing. Temporary wiring for electrical power connections shall comply with NFPA 70. Fixed electrical
wiring shallnot be provided.
1207.10.7.5 Local staging. Mobile ESS in transit from the charging and storage location to the deployment location and back
shallnot be parked within 100 feet (30 480 mm) of an occupied building for morethan 1 hour during transit, unless specifically
approvedby thefire code official whenthe permit isissued.
1207.10.7.6 Fencing. An approved fence with a locked gate or other approved barrier shall be provided to keep the general
publicat least 5 feet (1524 mm) from the outerenclosure of a deployed mobile ESS.
1207.10.7.7 Smoking. Smoking shall be prohibited within 10 feet (3048 mm) of mobile ESS. Signs shall be posted in
accordancewith Section310.

o v~ wN
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[W]1207.11 ESS in Group R-3 and R-4 occupancies. ESS in Group R-3 and R-4 occupancies shall be ((installed-and
mamtamed)) in accordance with Sectlons 1207.11.1 through 1207 11.9. ((Ihexemporawuseoian-ownemr-oocupant—selem

Exceptions:
1. ESS listed and labeled in accordance with UL 9540and marked “For use in residential dwellingunits”,
where installed in accordance with the manufacturer’s instructions and NFPA 70.
2. ESSratedlessthan1 kWh (3.6 megajoules).
1207 11 1 Eqmpmentllstlngs ESSshall be Ilsted and Iabeled in accordance with UL 9540. ((ESStistedandlabeledsolely

1207.11.2 Installation. ESS shall be installed in accordance with the manufacturer’s instructions and their listing.
[W]1207.11.2.1 Spacing. Individual ESS units shall be separated from each other by at least 3 feet (914 mm) ((ef-spacing
wnless)) except where smaller separation distances are documented to be adequate based on large-scale fire testing complying
with Section 1207.1.5.

[W]1207.11.3 Location. ESSshall be installed only in the following locations:

1. Detachedgaragesand detached accessory structures.

2. Attachedgarages separated from the dwelling unit living space and sleeping units in accordance with Section 406.3.2 of
the International Building Code.

3. Outdoorsoron theexteriorside of exterior walls locateda minimum of 3 feet (914 mm) from doors and windows directly
enteringthe dwelling unit.

4. Enclosed utility closets, basements, ((ard)) storage or utility spaces within dwellingunits andsleeping units with finished
or noncombustible walls and ceilings. Wallsand ceilings of unfinished wood-framed construction shall be provided with not
less than 5/8 in. Type X gypsum wallboard.

ESSshallnot be installedin sleepingrooms, or closets or spacesopeningdirectly into sleepingrooms.

[W]1207.11.4 Energy ratings. Individual ESS units shall have a maximum rating of 20 kWh. The aggregate rating of the
ESS ((structure)) shallnot exceed:

1. 40 kWh within utility closets, basements, and storage or utility spaces.
2. 80kWh inattached or detached garages and detached accessory structures.
3. 80kWh on exteriorwalls.
4. 80 kWh outdoors on the ground.
ESS installations exceeding the permitted individual or aggregate ratings shall be installed in accordance with Section

1207.1 through 1207.9.

1207.11.5 Electrical installation. ESS shall be installed in accordance with NFPA70. Inverters shall be listed and labeled
inaccordancewith UL 1741 or provided as part of the UL 9540 listing. Systems connected to the utility grid shall use inverters
listed for utility interaction.

[W]1207.11.6 Firedetection. ESS installed in group R-3 and R-4 occupancies shall comply with the following:

1. Roomsandareas within dwellings units, sleeping units, basements and attached garages in which ESS are installed shall

be protected by smoke alamsin accordance Wlth Section 907.2.11.
2.A Ilsted heatﬁlarm]

)) shallbe installed in locations ((within

)where smoke alams cannot be installed based ontheir listing.

[W]1207 117 Protection from impact. ((Stationanystorage batteny systems)) ESS installed in a location subject to vehicle
damage in accordance with Section 1207.11.7.1 0r1207.11.7.2 shall be prowded Wlth im pactprotectlon |n accordance vvlth

Sectlon 1207 11 7.3 ((pro&acmd—by-a-ppcoved—bamers)) ((Appliance:
S de-))

1 Commented [KB24]: F154-21 The purpose of this
/| proposalis to:

1. Divide the single paragraph into distinct parts for clarity,
separatingthe charging language from the provisions to
provide single-station or

multi-station smoke alarms per the code.

2. Correct the section pointer to section 907.2.10 to the
revised location in the 2021 IFC, 907.2.11.

3. Clarify the intent is to provide both heat detection and
alarm annunciation in the ESS location through the use of
listed heat alarms.

The term heat detector was replaced because the heat
detectors do notinclude a local annunciator. A heat detector
is only required to detect a heat event, and safety officials
want an audible alarm.

The term interconnected is removed from this section as the
requirements for interconnectionare provided in section
907.2.11 of the code.




Purple=Proposed Emergency Rules to the 2021 WA State Fire Code (with comments), Green 2021 WA State
Amendment

1207.11.7.1 Garages. Where an ESS is installed in the normal driving path of vehicle travel within a garage, im pact protection
complyingwith Section1207.11.3shallbe provided. The normaldriving path is a space between the garage vehicle openin
and the interior face of the back wall to a height of48in. (1219 mm) abovethe finished floor. The width of the normal driving

ath shallbe equal to the width of the garage door opening. Impact protection shallalso be provided foran ESS installed at
either of the following locations (See Figure 1207.11.7.1):

1. Onthe interior face of the back walland located within 36 inchestothe left or to theright of the nomal driving path
2. 0n the interior face of a side wall and located within 24 inches from the back wall and 36 inches of the normal driving

path.
Exception: Where the clear height of the vehicle garage openingis 7 ft 6 in, (2286 mm) or less, ESS installed not less than
36 inches (914 mm)abovefinished floorare not subjectto vehicle impactprotection requirements.

ESS on Side Wall
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FIGURE 1207.11.7.1ESSVEHICLE IMPACT PROTECTION

[W]1207.11.7.2 Other locations subject to vehicle impact. Where an ESS is installed in a location other than as defined

in Section 1207.11.7.1, and is subject to vehicle damage, impact protection shall be provided in accordance with Section
1207.11.7.3.

1207.11.7.3 Impact Protection Options. Where ESS is required to be protected from impact in accordance with Section
1207.11.7.1 0r1207.11.7.2 such protection shall comply with one of the following:

1. Bollards constructed in accordance with oneof thefollowing:

1.1. Minimum 48inches (1219 mm) in length by 3 inches (76mm) in diameter schedule. 80steel pipe embedded in a concrete
pier not less than 12 inches (304 mm) deep and 6 inches (152 mm) in diameter, with at least 36 inches (914 mm) of pipe
exposed, filled with concrete, and spaced ata maximum interval of 5 feet (1524 mm). Each bollard shall be located not less
than 6 inches (152mm) fromanESS.

1.2. Minimum 36 inches (914 mm) in height by 3 inches (76 mm) in diameter schedule 80 steel pipe fully welded to a
minimum 8 inches (203 mm) by 8 inches (203 mm) by % inch (6.4 mm) thick steel plate and bolted to a concrete floor by
meansof4 -% inch (13 mm) concrete anchors with 3 inch (76 mm) minimum embedment. Spacingshall be not greater than
60 inches. (1524 mm), andeachbollard shall be located not less than6 inches (152 mm) from the ESS.

1.3. Pre-manufactured steel pipe bollards shall be filled with concrete and anchored in accordance with the manufacturers
installation instructions, with spacingnot greaterthana 60 inches. (1524 mm). Each bollard shallbe locatednot less than 6
inches (152mm) from the ESS.

2. Wheel barriers constructed in accordancewith one of the following:

2.1.4 inches (102 mm ) in heightby 5 inches (127 mm) in width by 70 inches in length wheelbarrier made of concrete or
polymer, anchored to the concrete floor not less than every 36 inches (914 mm) and located not less than 54 inches (1372
mm) from the ESS. Minimum 3 - %2 inch (13 mm) diameter concrete anchors with 3 inch (76 mm) embedment per barrier
shallbe used. Spacing between barriers shallbe no greaterthan 36 inches. (914 mm).

2.2. Pre-manufactured wheel barriers shall be anchored in accordance with the manufacturers installation instructions.

3. Approved method designed to resist a 2000 Ibf (8899 Newtons) impactin the direction of travelat
24 inches (608 mm) abovebradé.

[W]1207.11.8 Ventilation. Indoor installations of ESS that include batteries that produce hydrogen or other flammable gases
during charging shall be provided with exhaust ventilationin accordance with Section 304.5 of the Intemational Mechanical
Code ((12076.1)).

Commented [KB25]: F155-21 AMPC 1 First, a minor
editorial change is needed to replace stationary storage
battery system with ESS . This should have been part of a

i| global change last cycle.

Second, the last sentence referring to appliances has been

removed. Section 304.3 is related to the elevation of
ignition sources not vehicle impact protection. The
concern about raising ignition sources has historically
been applied to fuel-fired appliances such as water
heaters. These typesof appliances are the only equipment
able to be listed as flammable vapor ignition resistant.
Even when a water heater has not been evaluated to
ANSI Z21.10, only the actual ignition source needs to be
elevated above 18”, not the entire water heater. It’s
important to note that NFPA 70 does not consider the
area below 18” a classified location in above-grade
residential garages.

The third and most substantial change addresses the
need for a clearly defined area in which a residential
garage ESS installation would trigger the “Subject to
Vehicle Damage” requirement found in 1207.11.7. The
existing language has led to widely varying
interpretations and enforcement of impact protection.
New language (1207.11.1) has been added to define this
area and set the expectation that the barriers are
intended to deflect, resist, or visually deter animpact.
This language mirrors the existing Section 312.3 in the
IFC.

A minimum installation height of 48” within the likely
impactarea has been added to allow elevation of the ESS as
a permissible mitigation option. An exception to this 48
minimum has been included to recognize that a reduced
garage opening height would thereby limit vehicle height
and allow a lower placement of equipment before additional
protection is needed. This exception is inspired by existing
IMC Commentary:

“The height of the vehicle entry opening of the garage or
carportcan be used as aguide in determininghow tall of a
vehicle could be driven into the garage or carport”

A new Figure 1207.11.7.1 has been added to illustrate the
zones in which a typical residential garage ESS installation
would trigger the need for impact protection. This figure is
based on existing IMC commentary related to the installation
of fuel-fired appliances that may pose a fire hazard when
damaged. The IMC commentary Figure 304.6 (2) has been
modified to reflect common ESS installation locations and
takes a similar approach to mitigating the risk of impact.
New language (1207.11.7.2) has been added to address other
than garage locations that may also have vehicle access such
as residential driveways, and also allows some flexibility to
the AHJ and installer for larger, non-typical, or custom
residential garages where the normal path of vehicle travel
falls outside of the area defined in 1207.11.7.1.

Finally, the prescriptive barrier and post designs per IBC
1607.10 or IFC 312.2 may be appropriate for an energy
storage system in a public access parking lot, garage, or
other throughway. We are therefore not proposingany
changes to 1207.4.5. However, the forces assumed in these
sections are not representative of the impact scenarios




Purple=Proposed Emergency Rules to the 2021 WA State Fire Code (with comments), Green 2021 WA State
Amendment

[W]1207.11.9 Electric vehicle use. The temporary use of an owner or occupant’s electric-powered vehicle to power a
dwelling unit or sleeping unit while parked in an attached or detached garage or foutdoor: ((outside)) shall comply with the

vehicle manufacturer’sinstructionsand NFPA70.

Part VI—Referenced Standards

CHAPTER 80
REFERENCED STANDARDS

[W]NFPA 855-23 Standard for the Installation of Stationary Energy Storage Systems

1201.1

Commented [KB26]: F153-21 Significant changes were
made when the ESS requirements were updated in the 2021
International Residential Code. Those

changes are also beingintroduced into the next edition of the
NFPA 855 Stationary Energy Storage system standard. This
update includes

requirements that are essentially identical to the 2021 IRC,
with the following two exceptions.

1. Insection 1207.11.1 an exception was removed that
allowed, where approved, repurposed unlisted battery
systems from electric vehicles are allowed to be installed
outdoors or in detached dedicated cabinets located not less
than 5 feet (1524 mm) from exterior walls, property lines
and public ways. This type of installation is not common,
and there are concerns with the overall safety of these
unlisted systems. This was also notallowed in NFPA 855.

2. There has been considerable discussion about whether
ESS should be allowed in certain rooms and spaces within
the dwelling unit. Item 4 to Section 1207.11.3 provides more
requirements for protection of walls and ceilings where
located in utility closets, basements and storage or utility
spaces.

The footnote to 1207.1 was revised to clarify that ESS in
Group R-3 and R-4 occupancies only have to comply with
section 1207.11, except when larger systems that exceed the
energy capacity limits of Section 1207.11.4. Those larger
system must comply with the requirements thatapply to
commercial ESS installations, which is also in the 2021 IRC.
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