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Good Evening,

Please see the attached public-comment submission from the Los Angeles County Fire Department
(LACoFD) regarding the “Building, Fire, & Other (BFO)” proposals made by the State Fire Marshal (SFM)
to the California Building Standards Commission for consideration for incorporation into the 2024
Intervening-Cycle Supplement to the 2022 California Fire Code and 2022 California Residential Code.

LACOFD cites the following of the Health and Safety Code Section 18930(a) “9-Point Criteria” as the
basis for its attached disapproval comment*:
*Please let this statement/citation of 9-Point Criteria be provided to the Commission with the
attached comment, as a companion thereto.
e HSC §18930(a)(1):
The proposed building standards do not conflict with, overlap, or duplicate other building
standards.
o The proposed allowances at R-3/R-4 occupancies are a conflict with the intent and
consistency of the code in that they are a significant reduction of the requirements for
these same ESS units when located at occupancies other than R-3/R-4. To that point, R-
3/R-4 occupancies receive the least oversight after installation, they are the occupancy
group of most life loss [in aggregate terms], and neighboring properties did not elect to be
subjected to the increased hazards nor risks that these sweeping increases of maximum
allowable aggregate kWh-ratings of ESS would entail.
e HSC §18930(a)(3):
The public interest requires the adoption of the building standards. The public interest includes,
but is not limited to, health and safety, resource efficiency, fire safety, seismic safety, building
and building system performance, and consistency with environmental, public health, and
accessibility statutes and regulations.
o The public interest requires that these sweeping increases not be approved as the attached
public comment details the lack of substantiation in the face of both:
» The known hazards to health and safety, and fire safety; and
e These include explosion, structure and wildland fire, poisoning/asphyxiation,
electrocution, suppression-resistant reignition, and hazardous materials.
m Those risks and hazards that have not yet been well quantified due to:
e The increasing variety of proprietary ESS chemistries;
e The proprietary test data that itself is consistently based on tests deviating
from the required standards; and
e The poor ability of the current test standards to measure toxic-gas
poisoning/asphyxiation hazards associated with lithium-ion-based ESS during
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SUBJECT: Public Comment to Iltem 10-2 of the State Fire Marshal “Building, Fire, &

Other” (BFO) proposal to the 2022 California Fire Code (and Item 9 for the 2022

California Residential Code)

Dear Building Standards Commission:

The Los Angeles County Fire Department (LACoFD) finds the rationale invoked by the State
Fire Marshal (SFM) for justifying California Fire Code proposal Item 10-2 (and California
Residential Code proposal Item 9) to be flawed and insufficient to justify the proposed
increases in “Maximum Aggregate Ratings (kWh)” at R-3 and R-4 properties.

LACOoFD requests that the SFM provide objective scientific rationale by which to address any
increase and to address the following comments before any increase can be considered.

. General LACoFD Comments regarding SFM proposal Item 10-2 to Part 9 (the 2022 CFQC),

and proposal Item 9 to Part 2.5 (the 2022 CRQ):

1) This same code change, except that 100 kWh rather than 80 kWh was proposed for “In
attached garages”, was proposed to the ICC via code proposal RB159-22 and failed

[both the Committee approval and the Public Action Hearing (PAH)] just last year.

LACOoFD finds no differences between the text of the SFM Initial Statement of Reasons
(ISOR) and that of the rationale statement used for [failed] RB159-22.
Video of PAH Testimony: https://www.cdpaccess.com/videos/5739/. While the vote on

the floor of the PAH was close, most or all of the following testimony was not made, nor

were the voting members subject-matter experts.

2) No instance of the word "explosion”, "explosive", or the like is found within the SFM

ISOR rationale. The very well-known hazard associated with these current, listed ESS
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3)

4)

technologies is entirely not addressed. “Deflagration” is mentioned only once, and only
to describe “a vehicle fueled by a gaseous fuel such as CNG or hydrogen” (Page 23 of
43 of the SFM ISOR).

While ESS fuel load may be similar in quantity to that of flammable liquids and
combustibles normally found in garages, the characteristics of lithium-ion-based ESS
vary greatly therefrom.

What other technology or hazard anywhere at an R-3 occupancy (i.e. one- or two-family
dwelling) is capable of the following?:

a. Quickly (and unexpectedly in the case of the non-expert user) emitting enough
flammable gases such that an enclosed space becomes a fuel-rich
environment complete with everything needed for an explosion except the
introduction of oxygen that would be provided when anyone were to open a
door to the space. UL 9540A test reports received to date state that during
failure of just one UL 9540-listed lithium-iron-phosphate ESS unit, with a unit
capacity of as low as less than 4 kWh, an approximately 30-foot by 10-foot by 10-
foot space would fill to 25% LFL. Other UL 9540-listed units utilizing the same
chemistry (i.e., lithium-iron-phosphate [LiFePOs, or LFP], which is a subcategory
of lithium-ion that is generally marketed as safer than previous lithium-ion
chemistries) report somewhat better results, but both are UL-9540-listed for indoor
use at R-3 occupancies; in other words, ESS units (even those of the same
subcategory of lithium-ion chemistry) built to the same required standards
can behave very differently during a failure event, and a significant
explosion hazard can exist despite being built to the required standards.

i.) While UL standards require the minimum room size be determined such that
"The concentration of flammable gas does not exceed 25% LFL in air", it has
been the experience of LACoOFD that this smallest room size is rarely, if
ever, made available nor is it made public, meaning that these ESS units are
possibly/likely already being installed throughout the State into spaces which
would become explosive during a thermal-runaway/venting event, despite
the intent of the standard.

Furthermore, upon extensive review of UL 9540A test results received to
date, it remains questionable whether the tests conducted accurately portray
the worst-case single-point failure, because (#1) it becomes questionable
whether the required self-propagating event was created; (#2) required
test standards are routinely being deviated from by NRTL’s based
upon engineering “judgments”; (#3) gases are difficult to accurately
capture in full-size test setups, and the ventilation utilized to attempt their
capture can alter and actively cool the otherwise real-world circumstances
the test seeks to create; and (#4) individual test results of a unit
model/design can vary greatly but sample sizes are usually only a single unit
and only a single test (i.e., the required single sample of 1 unit is not
statistically sufficient).

ii.) The UL 9540 standard seeks to reduce the risk (i.e., likelihood) of failure of
an ESS unit, but when the unit fails and enters thermal runaway, the
hazards to life and health can still be significant, even for those listed to UL
9540.
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ii.)

The UL 9540A testing standard, at least for “one or two family homes and
townhomes and individual dwelling units of multi-family dwellings” (UL
9540A definition of “RESIDENTIAL USE”), only requires that the tests take
into account the failure of a single module within a single unit. Testing, nor
the computation of the gases generated, is not required to be made for any
incident involving more than one unit. Therefore, a certain level of risk has
already been deemed acceptable, but based on the assumption that the
intent of the standard would be upheld; and if the minimum room size is not
available, then how can this be upheld? Also, as these units age and
degrade, risks (i.e., likelihood) of failure will increase.

UL 9540A Sections 9.2.27 (for “Indoor floor mounted BESS units” residential
installations) and 9.4.6 (for “Indoor wall mounted units” residential
installations), which are then reiterated in Table 9.1 (“Unit Level
Performance Criteria”), state the following “requirements”, which confirms
the inherent hazards:

e 9.2.27 For residential use systems, the gas collection data gathered
in 9.2 shall be compared to the smallest room installation specified by
the manufacturer to determine if the flammable gas collected exceeds
25% LFL in air.

e 9.4.6 The gas collection methods shall be in accordance with 9.2. For
residential use systems, the gas collection data gathered in 9.2 shall
be compared to the smallest room installation specified by the
manufacturer to determine if the flammable gas collected exceeds
25% LFL in air.

Table 9.1
Unit Level Performance Criteria
Installation Performance Criteria
Non-ITesidentiaI Installations
Residential Installations

Indoor Floor e

Mounted e) The concentration of
flammable gas does not
exceed 25% LFL in air for
the smallest specified
room installation size.

Outdoor

Ground

Mounted

Indoor Wall e

Mounted e) The concentration of
flammable gas does not
exceed 25% LFL in air for
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b.

the smallest intended
room installation size.

OutdoorWall |... ...
Mounted

Quickly (and unexpectedly in the case of the non-expert user) emitting large
guantities of toxic gases, the content of which have not been identified nor
guantified. UL 9540A test procedures (which are only even required when
special requests are made by the project proponent) that might provide a glimpse
at certain toxic gases within the "cocktail" of gases (emitted during failure of these
technologies) provide little to no ability to determine nor quantify toxic-gas
hazards. However, incidents to date have at the very least indicated that
hydrogen cyanide (HCN) and carbon monoxide (CO) can be expected in large,
lingering quantities (reference the well-documented reports of the 2020 incident in
Surprise, AZ that resulted in serious injuries of several fire fighters, such as the
one available at https://fsri.org/research-update/report-four-firefighters-injured-
lithium-ion-battery-energy-storage-system). There is concern that hydrogen
fluoride (HF) may be present in the vent gases of ESS events for some proprietary
ESS chemistries, but instrumentation by which to measure this chemical (and
HCN, for that matter), instrumentation required by UL 9540A, has been omitted
from many UL 9540A tests/reports.

Failures of the aforementioned type (i.e., thermal runaway and venting
presenting unique explosion and toxicity hazards) that occur without any external
influence whatsoever. While these failures can be caused by physical impact
and/or penetration, external heating, overcharging or other
charging/draining battery abuse, they can also be caused by mere
manufacturing defect and the effects of degradation over time.

5) How are fire-suppression resources to mitigate an ESS unit that was involved in
an incident (i.e., determine it is safe to turn custody of the incident location over to the
owner or responsible party and leave the incident location) when the ESS unit:

a.

b.

Is bolted to the structure (typically to a bearing wall, as typical ESS units can
weigh several hundred pounds);

Is potentially or obviously damaged by the incident (including any incident
temperatures to which it may have been exposed);

Is full of “stranded” energy (i.e., an electrocution hazard);

Should be expected to fail/ignite/reignite after an incident to which it was exposed
(for instance, reference the NFPA article Stranded Energy at
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-
Journal/2020/January-February-2020/Features/EV-Stranded-Enerqgy);

Is not made safe by merely opening the electrical circuit to which it is connected
(as doing so may merely reduce risks but does in no way eliminate them); and
Was never required to be maintained nor monitored for device health/integrity (if it
had been required by a manufacturer, this is unenforceable)?

6) How will these chemistries be safely disposed of in the future, and who will bear
the cost, both financial (to have them unbolted, removed, and disposed) and
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environmental? It should be expected that these ESS units will become neglected by
homeowners as they age and become forgotten.

7) Who will ensure that required vehicle-impact protection and required clearances
from combustibles will be maintained at these occupancies once they are installed
and pass the final inspection?

[I. Additional, Specific LACoFD Comments regarding SFM proposal Iltem 10-2 to Part 9 (the
2022 CFC), and proposal Item 9 to Part 2.5 (the 2022 CRQC):

A.) SEM ISOR states on Page 22 of 43 (for proposed changes to CCR Title 24, Part 9):
‘In attached garages: . . .Manufacturers design ESS to well-established safety
standards, have proven track records of operating without igniting in homes, and are
built in ways to resist adding fuel to fires from other sources.”

LACoFD comment thereto:
How so? These claims are made without substantiation. Track records are short, and
regarding being “built in ways to resist adding fuel to fires from other sources”, UL
9540A test results received to date (even on lithium-iron-phosphate ESS chemistry)
indicate that UL 9540-listed ESS units contain cells that begin venting when
subjected to temperatures of 136 degrees C (276 degrees F), and, on average,
fail (i.e., enter thermal runaway) when subjected to temperatures of 229 degrees
C (444 degrees F). Some manufacturers perform better than the aforementioned
temperatures, but all these are nonetheless UL 9540-listed; and LACoFD is not aware
of the customer/end-user ever being provided these temperatures nor this data. Also,
at least one manufacturer of a UL 9540-listed lithium-ion ESS being installed contains
cells that fail (i.e., enter thermal runaway) at 186 degrees C (367 degrees F).

Typical fire-compartment temperatures (i.e., temperatures within the involved room or
contents thereof) far exceed those temperatures that induce the aforementioned
failures (i.e., 276 degrees F and 444 degrees F).

UL 9540A tests do not submit units to external-fire exposure. At most, they place an
empty outer shell of an ESS unit (referred to as the “target unit”) nearby to a separate,
fully composed, functional ESS unit that is sent into at least partial thermal runaway,
typically by means of internal heaters. In only one case has LACoFD seen a
manufacturer elect to go beyond the test standard and actually use an ESS with
batteries in it as the unit-to-be-exposed (i.e., “target unit”’). Thus, the ISOR statement
above is further unsubstantiated.

B.) SEM ISOR states on Page 22 of 43 (for proposed changes to CCR Title 24, Part 9):
‘In attached garages: . . . The fuel energy density and heat release rate potential
presented by a 100-kWh energy storage system are comparable to that of vehicles
parked in garages. 100-kWh is a typical capacity of currently available electric vehicles
(EVs), which use lithium-ion chemistries as do many stationary ESS.”

LACoOFD comment thereto:
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EV's are on wheels and entered the structure through an established opening for their
use. In other words, if they are in thermal runaway they can be dragged out of the
structure, thereby removing the fire and reignition hazard from the structure.

Damaged ESS on the other hand, especially those wired and/or attached to the
structure (again, typically bolted to a bearing part of the structure, as these are heavy
units), pose an electrocution hazard and cannot simply be dragged out of a structure in
order to make the structure safe; doing so would compromise the integrity of the
structure, if not cause structural collapse.

C.) SEM ISOR states on Page 23 of 43 (for proposed changes to CCR Title 24, Part 9):
“On or within 3 feet (914 mm) of exterior walls of dwellings and attached
garages: . . .If an ESS with an aggregate rating of more than 100 kWh catches on fire,
the non-combustible surface would protect occupant safety. Batteries that undergo
burn tests on non-combustible surfaces, including masonry and cementitious board,
perform well. Some tests have been done as part of 9540A.”

LACoFD comment thereto:
If ESS are as safe as the ISOR purports, then why would adding additional 20-kWh
units beyond the 100-kwh threshold for “On or within 3 feet of exterior walls of
dwellings and attached garages” increase the hazard so as to suddenly require that
“Exterior walls and eaves are [to be] constructed with noncombustible surfaces 2’?
“a. Noncombustible wall surface shall extend in accordance with all the following:
1. A minimum of 5 feet horizontally from the edge of the ESS.
2. A minimum of 1 foot vertically below the bottom edge of the ESS.
3. A minimum of 8 feet vertically above the ESS, or to a non-combustible eave,
whichever is less.”

Also, if noncombustible wall surfaces are necessary for the exterior of the structure,
then why are they not necessary for installation of ESS within the interior of the
structure? To emphasize, the proposed express terms only require this added
“‘Installation Requirement” that “Exterior walls and eaves are [to be] constructed with
noncombustible surfaces 2” for the location category “On or within 3 feet of exterior
walls of dwellings and attached garages” and only when the maximum aggregate
rating exceeds 100kWh. Again, designs (including and especially unit-separation
distances) are being based upon UL 9540A unit tests wherein a single module of a
single unit is only ever tested, and unit separations are intended to prevent unit-to-unit
extension during a single-unit-generated failure event; therefore, the proponent is
apparently admitting the hazard of just one unit is substantial enough to warrant
noncombustible surfaces in the first place. The ISOR statement above includes
“Batteries that undergo burn tests on non-combustible surfaces, including masonry
and cementitious board, perform well”, well enough that said noncombustible surfaces
should be required. Thus, it follows that batteries that undergo burn tests on
combustible surfaces do not perform well enough; and this ISOR language came from
SEAC for the proposal at the ICC hearings.

D.) SEM ISOR states on Page 23 of 43 (for proposed changes to CCR Title 24, Part 9):
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‘In detached garages and detached accessory structures: . . .If an ESS with an
aggregate rating of 200-kWh on the exterior side of the dwelling is considered
reasonable, then an ESS with an aggregate rating of 200 kWh should be reasonable
for ESS in detached structures”

LACoFD comment thereto:
The code in no way addresses the fact that a person investigating the source of a
smell, the sight of smoke, or a sound that is in some way connected with an ESS-
failure event may unsuspectingly introduce the oxygen necessary to trigger an
explosion, or at the very least may be poisoned or adversely exposed to some degree
by the gases being generated. ESS can also erupt in flame, or even jets of flame
and/or flaming materials.

Also, it is extremely well known that detached and attached structures are very often
illegally used for sleeping quarters, presenting yet another level of hazard.

E.) SEM ISOR states on Page 23 of 43 (for proposed changes to CCR Title 24, Part 9):
“‘Outdoors on the ground: ... 600 kWh matches Table 1207.5 of the IFC. ESS
separated from the dwelling by 10 feet do not pose demonstrable risk to occupants.”

LACoFD comment thereto:
This proposal increases the maximum allowable kWh for this location on an R-3 or R-4
property from 80 kwWh to 600 kWh, and attempts to use the commercial/industrial
Table 1207.5 ("Maximum Allowable Quantities of Electrochemical ESS”) by which to
justify this proposed increase at an R-3 property; but the proposal then stops there and
does not bring along with that commercial/industrial maximum allowable quantities all
the many requirements to which those commercial/industrial ESS installations are
held.

It is important to note that 1207.11 was more or less, whether accurate/appropriate or
not, designed to be a standalone section, devoted to R-3 and R-4 occupancies, except
where it references other parts of the code. 1207.11 does not reference/invoke the set
of requirements for ESS installations for which Table 1207.5 is meant, with the
exception that the proposed new Table 1207.11.4 would require that ESS located
“Outdoors on the ground” be “a minimum 10 feet away from property lines and
dwellings”. LACoFD supports the bringing forward of the 10-foot separation
requirement that is already required of commercial/industrial sites using the very same
ESS technology (since neighboring R-3/R-4 occupancies did not elect to be subjected
to an increased hazard and risk), but LACoFD does not support omitting all of the
other requirements thereof.

Using Table 1207.5 as rationale for this immense increase is errant. The
occupancies to which Table 1207.5 are held (i.e., all occupancies other than
those at R-3 or R-4 properties) are required the following safeguards, whereas R-
3 and R-4 occupancies are still not, and/or not consistently, required them
(making the comparison entirely unreasonable and inequitable):

o Maintenance and operational permit requirements (81207.1.2).

. 10-foot clearances (8 1207.8.3) from:

Page 7 of 16





Noobkwh

[#1, “Lot lines” is omitted, as the SFM proposal does bring this
requirement forward to ESS at R-3/R-4. However, it is
noteworthy that once the ESS unit is placed onto the
exterior wall of a structure at an R-3/R-4, this separation
distance is no longer required, nor is it currently required
by the 2022 CFC.]

Public ways.

Buildings.

Stored combustible materials.

Hazardous materials.

High-piled stock.

Other exposure hazards.

. Others not consistently enforced at R-3/R-4 occupancies.

o This list was not compiled with outdoor walk-in units in mind, but it is not
readily clear if such walk-in units would then be allowed at R-3/R-4
occupancies or not. If so, many other requirements would also be triggered
if such an outdoor walk-in installation were placed at an occupancy other
than an R-3/R-4; therefore, once again, the comparison is flawed.

Excerpts* of requirements from the 2022 CFC to which installations “Outdoors

on the ground” are held when located at any occupancy other than an R-3/R-4

property:

*The following is meant to highlight how one cannot claim that increasing
“Outdoors on the ground” installation sizes at R-3/R-4 occupancies is
automatically equivalent in safety to that required outdoors on the ground at
non-R-3/-R-4 occupancies. Installations at non-R-3/R-4 occupancies are held
to many more requirements than are installations at R-3/R-4 occupancies.

TABLE 1207.5
MAXIMUM ALLOWABLE QUANTITIES OF
ELECTROCHEMICAL ESS

TECHNOLOGY A AN TTTESe o E
STORAGE BATTERIES
Flow batteries" 600 kWh
Lead-acid, all types Unlimited
Lithium-ion 600 kWh
Nickel metal hydride (Ni-MH) Unlimited
Nickel-cadmium (Ni-Cd) Unlimited
Other battery technologies 200 kWh
CAPACITORS
All types ‘ 20 kWh
OTHER ELECTROCHEMICAL ESS
All types 20 kWh

a. For electrochemical 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.
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1207.1 General. The provisions in this section are applicable
to stationary and mobile electrical energy storage systems
(ESS).

Exception: ESS in Group R-3 and R-4 occupancies shall
comply with Section 1207.11.
1207.1.1 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®

Capacitor ESS 3 kWh

Flow batteries" 20 kWh
Lead-acid batteries, all types 70 KWh"
Lithium-lon batterles 2:[! EWh
Nickel metal hydride (Ni-MH) 70 KWh
Nickel-cadmium batteries (N1-Cd) 70 kWh
Other battery technologies 10 kWh
Other electrochemical ESS 3 kWh

technologies

For 5I: 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.

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.

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.
1207.4.2 Working clearances.
1207.4.3 Fire-resistance-rated separations.

1207.4.6 Combustible storage.
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1207.4.8 Signage. Approved signs shall be provided on or
adjacent to all entry doors for ESS rooms or areas and on
enclosures of ESS cabinets and walk-in units located
outdoors, on rooftops or in open parking garages. Signs
designed to meet both the requirements of this section and
the California Electrical Code shall be permitted. The
signage shall include the following or equivalent:

1. “ENERGY STORAGE SYSTEM,” “BATTERY

STORAGE SYSTEM,” “CAPACITOR ENERGY

STORAGE SYSTEM?” or the equivalent.

2. The identification of the electrochemical ESS technology

present.
3. “ENERGIZED ELECTRICAL CIRCUITS.”

4. Where water-reactive electrochemical ESS are present,

the signage shall include “APPLY NO
WATER.”

5. Current contact information, 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 shall be

permitted to include the signage required at the time

they were installed.
1207.4.9 Security of installations. Rooms, areas and
walk-in units in which electrochemical ESS are located
shall be secured against unauthorized entry and safe-
guarded in an approved manner. Security barriers, fences,
landscaping and other enclosures shall not inhibit the
required air flow to or exhaust from the electrochemical
ESS and its components.

1207.5 Electrochemical ESS protection. The protection of

electrochemical ESS shall be in accordance with Sections
1207.5.1 through 1207.5.8 where required by Sections 1207.7
through 1207.10.

1207.5.4 Fire detection.

1207.5.4.1 System status. Where required by the fire
code official, visible annunciation shall be provided on

cabinet exteriors or in other approved locations to indicate

that potentially hazardous conditions associated
with the ESS exist.
1207.5.5 Fire suppression systems.

1207.5.5.1 Water-reactive systems. Electrochemical
ESS that utilize water-reactive materials shall be
protected by an approved alternative automatic fire-
extinguishing system in accordance with Section 904,

where the installation is approved by the fire code official

based on large-scale fire testing complying with
Section 1207.1.5.
1207.5.6 Maximum enclosure size.
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1207.5.7 Vegetation control. Areas within 10 feet (3048
mm) on each side 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
used as ground cover shall be permitted to be exempt
provided that they do not form 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 egress as required by the fire code official
to ensure safe egress under fire conditions, but in no
case less than 10 feet (3048 mm).
Exception: The fire code official is authorized to
approve a reduced separation distance if large-scale fire
testing complying with Section 1207.1.5 is provided
that shows that a fire involving the ESS will not
adversely impact occupant egress.
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 12076
ELECTROCHEMICAL ESS TECHNOLOGY-SPECIFIC REQUIREMENTS

COMPLIANCE REQUIRED®: BATTERY TECHNOLOGY OTHER ESS AND BATTERY CAPACITOR

Feature Section Lead-acid | Ni-Cd and Ni-MH | Lithium-ion Flow TECHNOLOGIES® ESS®
Exhaust ventilation 1207.6.1 Yes Yes No Yes Yes Yes
Explosion control 1207.6.3 Yes? Yes Yes No Yes Yes
Safety caps 1207.6.4 Yes Yes No No Yes Yes
Spill control and 1207.6.2 Yes© Yes® No Yes Yes Yes

neutralization

Thermal runaway 1207.6.5 Yes' Yes Yes® No 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 VDC.
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.
. Applicable to vented-type (i.e.. flooded) nickel-cadmium and lead-acid batteries.

. Mot required for vented-type (i.e., flooded) lead-acid batteries.
. 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
1873.

1207.6.1 Exhaust ventilation. Where required by Table

1207.6 or elsewhere in this code, exhaust ventilation of

rooms, areas and walk-in units containing electrochemical

ESS shall be provided in accordance with the California

Mechanical Code and Section 1207.6.1.1 or 1207.6.1.2.
1207.6.1.2 Ventilation based on exhaust rate.
Mechanical exhaust ventilation shall be provided at a
rate of not less than 1 ft¥/min/ft? (5.1 L/sec/m?) of floor
area of the room, area or walk-in unit. The ventilation
shall be either continuous or shall be activated by a gas
detection system in accordance with Section
1207.6.1.2.4.

[ =N

h 1207.6.1.2.1 Standby power.

1207.6.1.2.3 Supervision. Required mechanical
exhaust ventilation systems shall be supervised by an
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approved central station, proprietary or remote
station service in accordance with NFPA 72, or shall
initiate an audible and visible signal at an approved
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 shall be protected by an
approved continuous gas detection system that
complies with Section 916 and with the following:

1207.6.2 Spill control and neutralization.

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

technologies.
Exceptions:

1. Where approved, explosion control is permitted
to be waived by the fire code official based on
large-scale fire testing complying with Section
1207.1.5 that demonstrates that flammable gases
are not liberated from electrochemical ESS cells
or modules where tested in accordance with UL
9540A.

2. Where approved, explosion control is permitted
to be waived by the fire code official based on
documentation provided in accordance with Sec-
tion 104.7 that demonstrates that the electro-
chemical ESS technology to be used does not
have the potential to release flammable gas con-
centrations in excess of 25 percent of the LFL
anywhere in the room, area, walk-in unit or struc-
ture under thermal runaway or other fault conditions.

1207.6.4 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, detect and minimize the impact of thermal

runaway.

1207.8 Outdoor installations. Outdoor installations shall be
in accordance with 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.
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TABLE 1207.8
OUTDOOR ESS INSTALLATIONS®

COMPLIANCE REQUIRED

Faature Saction REMOTE INSTALLATIONS® INSTALLATIONS NEAR EXPOSURES"
All 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 MNo 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 Yes?
Smoke and automatic fire detection 1207.5.4 Yes Yes
Technology-specific protection 1207.6 Yes Yes
Vegetation control 1207.5.7 Yes Yes

a. See Section 1207 .8.1.

b. See Section 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 materials, 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 that do not comply 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 following exposures:
. Lot lines.
. Public ways.
. Buildings.
. Stored combustible materials.
. Hazardous materials.
. High-piled stock.
. Other exposure 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 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 wall adjacent
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

~NOoO O WN P
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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 wall installations. ESS shall be permitted
to be installed outdoors on exterior walls of buildings
when all of the following conditions are met:
1. The maximum energy capacity of individual ESS
units shall not exceed 20 kWh.
2. The ESS shall comply with applicable requirements
in Section 1207.
3. The ESS shall be installed in accordance with the
manufacturer’s instructions and their listing.
4. Individual ESS units shall be separated from each
other by at least 3 feet (914 mm).
5. The ESS shall be separated from doors, windows,
operable openings into buildings or HVAC inlets by
at least 5 feet (1524 mm).
Exception: Where approved, smaller separation
distances in Items 4 and 5 shall be permitted based on
large-scale fire testing complying with Section 1207.1.5.

Therefore, LACoFD might be able to endorse an increase in allowable kwWh for
installations “Outdoors on the ground” at R-3/R-4 properties, but only if the
aforementioned non-R-3/-R-4 requirements were considered for application to R-3/R-4
properties.

The proposed outdoor installations present:
1. A poisoning/asphyxiation hazard to neighboring properties.

a. Hydrogen cyanide (HCN) has been documented to have been released
during ESS failure/venting events in large quantities and has lingered
around the general vicinity for hours. Again, reference the well-
documented reports of the 2020 incident in Surprise, AZ that resulted in
serious injuries of several fire fighters, such as the one available at
https://fsri.org/research-update/report-four-firefighters-injured-lithium-ion-
battery-energy-storage-system.

2. An ignition hazard to combustible vegetation and/or structures.

a. Only occupancies receiving annual WUI Defensible-Space Inspections
would receive recurrent inspections for this, assuming the SFM were to
carry this requirement over to R-3/R-4 occupancies from that required of
other occupancies.

3. An explosion hazard if ESS units or the battery components themselves are
located within an enclosure having an appreciable amount of void space.
4. An exposure hazard when exposed to heat/fire from a nearby wildland or
structure fire.
An electrocution hazard if damaged, whether by external or internal events.
A household hazardous material, for which proper disposal will be required at
some point in the future.

oo
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To put this proposal in better perspective, it might be useful to emphasize that 600
kWh equates to 30 ESS units at a minimum (since each unit is limited to 20 kWh
per Section 1207.11.4, and many/most on the market are smaller than 20 kWh
each). The proposal would allow either 30 units scattered about the property in any
number of different location combinations, or all 30 units located either “In detached
garages and detached accessory structures” or “Outdoors on the ground”. Using the
electric vehicle numbers provided in the SFM ISOR, endnote #1 (Page 23 of 43), 600
kWh is the equivalent of six (6) cars.

What is necessitating this significant increase in maximum allowable quantity of
kWh, at R-3/R-4 occupancies of all places; and how is it justified given the short
track records of ever-varying proprietary ESS chemistries and designs, and the
significant hazards (explosion, structure and wildland fire, poisoning/asphyxiation,
electrocution, suppression-resistant reignition, and hazardous materials) for which
reduced safety provisions are already being provided for R-3/R-4 occupancies?

Finally, LACoFD, based upon UL 9540A results reviewed to date, estimates that 600
kWh equates to anywhere between 1,785 and 3,600 individual cells in which a
cascading failure might originate. The wide range is due to varying sizes of
individual cells currently being used by various manufacturers. LACoFD then asks if
placing 600 kWh (with so many potential points of failure) inside an enclosed
accessory structure (for which no explosion control nor fire/smoke detection nor
security would be required due to being placed at an R-3 or R-4 property) presents an
acceptable level of explosion risk?

F.) SEM ISOR states on Page 24 of 43 (for proposed changes to CCR Title 24, Part 9):
‘Endnotes: . . .2. Builders’ websites show the typical two-garage is around 20" x 20'.
For example, HWS Garages' website states that "The average 2-car garage size is
anywhere from 18’ x 20’ to 22' x 22’.” While some garages are one-car and some are
three-car, a poll conducted by Garage Living shows that 61 percent of garages are
two-car. Sources: http://www.hwsgarage.com/average-garage-sizes/ and
http://www.garageliving.com/blog/home-garage-stats.”

LACoFD comment thereto:
This begs the question that if every manufacturer were to make public the smallest
allowable room size such that "The concentration of flammable gas does not exceed
25% LFL in air" for every particular ESS unit, then should the ESS even be allowed
within smaller garages (i.e., those smaller than the "smallest room size" for that
particular ESS unit), as it knowingly presents an explosion hazard that is contrary to
the intent of the code and standards?

Unfortunately, in the experience of LACoFD, that smallest allowable room size is only
ever presented buried within a UL 9540A test report submission, and is often not even
present therein. When specifically requested thereafter, it has rarely been provided.
And again, this 25% LFL limit is based on the failure of a single unit; it does not
account for multiple unit failures within the installation space. Furthermore, as
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discussed in Section 1.4)a.i.) of this document (on Page 2), when the [required]
smallest room size is provided in the proprietary UL 9540A test data (which is only
currently submitted when the manufacturer is requesting reduced separation
distances), the data by which it is being calculated is itself of questionable validity for
the intended purposes.

This should also raise questions regarding the current allowance for these chemistries
(the chemistries including lithium-ion ESS currently on the market, for which these
toxic-gas and explosive-gas generation hazards exist) to be installed “Within utility
closets, basements, and storage or utility spaces located within dwellings”, but that is a
point about which LACoFD has already expressed deep concern in the past.

Thank you for your consideration. If you have any questions, please feel free to contact me.

Sincerely,
JOSHUA COSTELLO, FIRE FIGHTER SPECIALIST

CODES AND ORDINANCES UNIT
FIRE PREVENTION DIVISION

Joshua.Costello@fire.lacounty.gov
323-890-4137
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failure/venting events.

o There is insufficient substantiation provided for a “need” to increase these maximum
allowable aggregate kWh-ratings of ESS at Group R-3/R-4 occupancies, let alone to the
amount of 600 kWh.

600 kWh is the equivalent of:
m 6 cars, per the data cited by the ISOR itself; or to
= 30 ESS units at a minimum (since each unit is limited to 20 kWh per Section
1207.11.4, and many/most on the market are smaller than 20 kWh each); or to
= Anywhere between 1,785 and 3,600 individual cells in which a cascading failure
might originate. The wide range is due to varying sizes of individual cells currently
being used by various manufacturers.
e HSC §18930(a)(4):
The proposed building standard is not unreasonable, arbitrary, unfair, or capricious, in whole or
in part.

o The proposed building standard is unreasonable, at least in part, due to the other criteria

hereby cited.

This submission is in accordance with the following highlighted directive at
https://www.dgs.ca.gov/BSC/Rulemaking/2022-Intervening-Cycle/2022-Public-Comments/BFO-SDLF-HF-



https://www.dgs.ca.gov/BSC/Rulemaking/2022-Intervening-Cycle/2022-Public-Comments/BFO-SDLF-HF-45
https://www.dgs.ca.gov/BSC/Rulemaking/2022-Intervening-Cycle/2022-Public-Comments/BFO-SDLF-HF-45

We thank you for your consideration.

Respectfully,
Joshua Costello

Fire Fighter Specialist
Codes and Ordinances Unit, Fire Prevention Division
County of Los Angeles Fire Department

Joshua.Costello@fire.lacounty.gov
323-890-4137
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