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VAN ZANDT COUNTY, TEXAS

VAN ZANDT COUNTY’S ORIGINAL PETITION AND
APPLICATION FOR TEMPORARY RESTRINING ORDER AND
TEMPORARY AND PERMANENT INJUNCTION
Plaintiff, Van Zandt County, Texas (the County), files this Original Petition and Application for
Temporary Restraining Order and Temporary and Permanent Injunction in this enforcement action
complaining that Defendants Taaleri Energia North America, (Taaleri), BT Amador Storage, LLC,
(BT Amador), Amador BESS Holdings, Inc., (Amador BESS), Renewable Energy Systems
Americas, Inc., (RES) and Belltown Texas Power 2, LL.C, (Belltown) are developing property in
Van Zandt County, Texas, for the installation of a Battery Energy Storage System without
complying with the National Fire Protection Association Standard 1, National Fire Protection
Association Standard 101 and National Fire Protection Association Standard 855 (2020). Van
Zandt County seeks injunctive relief.
I. DISCOVERY AND RELIEF REQUESTED

Pursuant to Texas Rules of Civil Procedure section, 190.1, Van Zandt County will conduct

discovery under a Level 2 Discovery Control Plan in accordance with Tex.R.Civ.Pro. 190.3.

This case is not subject to the restrictions of expedited proceedings under Rule 169 because

Van Zandt County seeks non-monetary injunctive relief,




. AUTHORITY TO SUE

Van Zandt County, Texas, brings this cause of action for injunctive relief and civil penalties
pursuant to the authority granted under Texas Local Government Code sections 233.066, 233.067,
240.901.

[IL PLAINTIFF

Van Zandt County, Texas, is a political subdivision of the State of Texas. Van Zandt County

has a population of less than 250,000 people,
IV. DEFENDANTS

Taaleri Energia North America, LLC, is a Delaware corporation doing business in Texas.
Taaleri is affiliated with Taaleri, PLLC, a Finnish Corporation. According to their website Taaleri
“is a Nordic investment and asset manager that focuses on businesses with industrial-scale
opportunities within bioindustry and renewable energy.” Taaleri may be served through its
Registered Agent CT Corporation System, 1999 Bryan St. Ste 900, Dallas, Texas 75201.

BT Amador Storage, LLC, is a Texas Corporation and may be served through its
Registered Agent CT Corporation System, 1999 Bryan St. Ste 900, Dallas, Texas 75201.

Amador BESS Holdings, inc. is a Delaware Corporation and is the sole member and
managing member of BT Amador, Amador Bess does not have a Texas registered agent.
Therefore service may be made through the Texas Secretary of State’s Office to its Delaware
registered agent, The Corporation Trust Co, Corporation Trust Center, 1209 Orange St.,
Wilmington, Delaware, 19801. |

Renewable Energy Systems Americas, Inc., is a Delaware CorporatiAon with its principal
office in Denver, Colorado. RES is the contractor for the Amador BESS project. RES does not

have a Texas registered agent. Therefore service may be made through the Texas Secretary of




State’s Office to the Colorado registered agent at CT Corporation System 1601 19" St. Ste 400,
Denver, Colorado 80202.

Belltown Texas Power 2, LLC, is a Texas Corporation and may be served at Corporation
Service Company 211 E, 7" St. Ste 620, Austin, Texas, 78401.

V. JURISDICTION AND VENUE

This Court has jurisdiction over this case and venue is proper in Van Zandt County because
Van Zandt County is the county in which the real property at issue is located and the acts or
omissions giving rise to these claims occurred in Van Zandt County. Tex.Civ.Prac &Rem. Code
sections 15.002(a){(1) and 15.011,

VI. APPLICABLE LAW

Texas Local Government Code

Because Van Zandt County has a population of less than 250,000 people it may not adopt
a fire code. Local Gov’t Code section 233.061. Rather the County and the County Fire Marshal
may utilize any nationally recognized code or standard adopted by the State. Local Gov’t Code
section 352.016(b). The State of Texas has adopted the National Fire Protection Association
Standards 2021, The Van Zandt County Fire Marshal enforces that Code.

In unincorporated areas of a County, the relevant fire code applies to all commercial
establishments. Local Gov’t Code 233.062. All commercial establishments are required to submit
a plan and get a permit prior to construction. Local Gov’t Code 233.063.

Additionally, the Fire Marshal may inspect any real property for fire or life safety hazards
including the storage of hazardous substances. Local Gov’t Code section 352.016(a)(5). Lithium-

ion batteries are a hazardous substance. When a county fire marshal finds a fire or life safety




hazard on a premise he may issue orders to the entities in control of the premises. Local Gov’t
Code section 352.016(b).

“The appropriate attorney representing the county in the district court may seek injunctive
relief to prevent the violation or threatened violation of the fire code.” Local Gov’t Code section
233.066 (emphasis added).

2. Texas Civil Practice and Remedies Code,

Van Zandt County is not required to pay a filing fee or other security for costs and is not
required to pay a bond prior to the Court granting an injunction. Tex.Civ.Prac. & Rem. Code
section 6.001.

3. National Fire Protection Association Standards.

NFPA 1, NFPA 101, NFPA 855, and all standards referenced therein, taken together address
life safety issues in the context of Battery Energy Storage Systems. NFPA 855 1.3 brings lithium-
ion BESS under the auspices of the NF.PA.

NFPA 855 contains the following requirements for BESS that are relevant fo this cause.

a. 4.1.2,1.1 The plans and specifications associated with an ESS and its intended
installation, replacement or renewal, commissioning, and use shall be submitted to the AHJ for
approval and include the following:

-Location and layout diagram of the room or area in which the ESS is to be installed

-Details on hourly fire-resistant-rated assemblies provided or relied upon in relation to the ESS
-The quantities and types of ESS units

-Manufacturer's specifications, ratings, and listings of ESS

-Description of energy storage management systems and their operation

-Location and content of required signage




-Details on fire suppression, smoke or fire detection, gas detection, thermal management,
ventilation, exhaust, and deflagration venting systems, if provided

~Support arrangement associated with the installation, including any required seismic support.
b.4.1.2.1.3  The following test data, evaluation information, and calculations shall be

provided in addition to the plans and specifications in 4,1.2.1.1 where required elsewhere in this

standard:

-Large-scale fire test data in accordance with 4.1.5

-Hazard mitigation analysis in accordance with 4.1.4

-Calculations or modeling data to determine compliance with NFPA 68 and NFPA 69 in
accordance with Section 4.12

-Other test data, evaluation information, ot calculations as required elsewhere in this standard.

¢. 4.1.2.4 Commissioning Plan. A commissioning plan meeting the provisions of
Chapter 6 shall be provided to the building owner or their authorized agent and the AHJ,

d. 6.1.5 The commissioning plan shall include, but not be limited to, the following

information:

-An overview of the commissioning process developed specifically for the ESS to be installed and
narrative description of the activities to be conducted

-Roles and responsibilities for all those involved in the design, commissioning construction,
installation, or operation of the systemy(s)

-Means and methods whereby the commissioning plan will be made available during the
implementation of the ESS project(s)

-Plans and specifications necessary to understand the instaliation and operation of the ESS and all
associated operational controls and safety systems

-A detailed description of each activity to be conducted during the commissioning process, who
will perform each activity, and at what point in time the activity is to be conducted

-Procedures to be used in documenting the proper operation of the ESS and all associated
operational controls and safety systems

-Testing for any required fire detection or suppression and thermal management, ventilation, or
exhaust systems associated with the instailation and verification of proper operation of the safety
controls




-Guidelines and format for a commissioning checklist and relevant operational testing forms and
necessary commissioning logs and progress reports

-Means and methods whereby facility operating and maintenance staff’ will be trained on the
system

-Identification of personnel who are qualified to service and maintain the system and respond to
incidents involving each system

-A decommissioning plan meeting the provisions of Section 8.1 that covers the removal of the
system from service and from the facility in which it is located and information on disposal of
materials associated with each ESS.

e. 4.1.3 Emergency Planning and Training.
4.1.3.1*% General.

Emergency planning and training shall be provided by the owner of the ESS or their
authorized representative so that ESS facility operations and maintenance personnel and
emergency responders can effectively address foreseeable hazards associated with the on-site
systems.
4.1.3.2 Facility Staff Planning and Training.

An emergency operations plan and associated training shall be established, maintained, and
conducted by ESS facility operations and maintenance personnel.
4,1.3.2.1.4 The emergency operations plan shall include the following:

-Procedures for safe shutdown, de-energizing, or isolation of equipment and systems under
emergency conditions to reduce the risk of fire, electric shock, and personal injuries, and for safe
start-up following cessation of emergency conditions

-Procedures for inspection and testing of associated alarms, interlocks, and controls

-Procedures to be followed in response to notifications from the eneigy storage management
system (ESMS), when provided, that could signify potentially dangerous conditions, including
shutting down equipment, summoning service and repair personnel, and providing agreed upon
notification to fire department personnel for off-normal potentially hazardous conditions

-Emergency procedures to be followed in case of fire, explosion, release of liquids or vapors,
damage to critical moving parits, or other potentially dangerous conditions

-Response considerations similar to a safety data sheet (SDS) that will address response safety
concerns and extinguishment when an SDS is not required




-Procedures for dealing with ESS equipment damaged in a fire or other emergency event, including
contact information for personnel qualified to safely remove damaged ESS equipment from the
facility

-Other procedures as determined necessary by the AHJ to provide for the safety of occupants and
emergency responders

~Procedures and schedules for conducting drills of these procedures.
f. 4.1.4.1. Hazard Mitigation Analysis

A hazard miﬁgation analysis shall be provided to the AHJ for review and approval when
any of the following conditions are present: (1) When technologies not specifically addressed
in Table 1.3 are provided. (2) More than one ESS technology is provided in a room or indoor area
where adverse interaction between the technologies is possible. (3) When allowed as a basis for

increasing maximum stored energy as specified in 4.8.1 and 4.8.2,
g. 4.1.5 Large-Scale Fire Test.

4.1.5.1* Where required elsewhere in this standard, large-scale fire testing in accordance
with 4.1.5 shall be conducted on a representative ESS in accordance with UL 9540A or equivalent

test standard.

4.1.5.2 The testing shall be conducted or witnessed and reported by an approved testing laboratory

and show that a fire involving one ESS unit will not propagate to an adjacent unit.

4.1.5.3 Where installed within buildings, the fire during the test shall be contained within the room

or enclosed area for a duration equal to the fire resistance rating of the room separation specified

in 4.3.6.

4.1.5.4% The test report shall be provided to the AHJ for review and approval.
h. 4.4.3.1 Classification.

Outdoor ESS installations shall be classified as follows:
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(1) Remote focations, Remote outdoor locations include ESS located more than 100 £t (30.5
m) from buildings, lot lines that can be built upon, public ways, stored combustible materials,
hazardous materials, high-piled stock, and other exposure hazards not associated with electrical

grid infrastructure.

(2) Locations near exposutes, Locations near exposures include all outdoor ESS locations

that do not comply with remote outdoor location requirements.
i. 4.8 Maximum Stored Energy

This provision contains a table with the maximum allowable storage permitted in given
locations. Subsection 2 states, “Outdoor ESS installations in locations near exposures as described
in 4.4.3.1(2) shall not exceed the maximum stored energy values in Table 4.8 except as permitted

by 4.8.3.” The maximum stored energy value in Table 4.8 for lithium-ion batteries is 600 kWh.

j. 4.8.2

Where approved by the AHJ, outdoor ESS instailations, ESS installations in open parking
garages and on rooftops of buildings, and mobile ESS equipment that exceed the amounts in Table
4.8 shall be permitted based on a hazardous mitigation analysis in accordance with 4.1.4 and large-

scale fire testing in accordance with 4.1.5.

VIL. BACKGROUND AND INVESTIGATION

This suit concerns a 46.374 acre tract of real property located at 32021 FM 47, Mabank,

Van Zandt County, Texas. The property was owned in 2022 by Maria Amador.! The property was

' The propetrty has since been transferred by gift deed, subject to the lease, to Jose Amadaor.
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leased on September 23, 2022, by Belltown Texas Power 2, LLC., a developer of utility scale
renewable energy and storage systems. (Exhibit A). That lease was subsequentily assigned to BT
Amador Storage, LLC, for installation of a Lithium-ion Battery Energy Storage Facility. The lease

is for a minimum term of thirty years.

The property is adjacent to six acres of property owned by Rayburn Electric Cooperative.
Rayburn is in the process of replacing its electricity service substation on the property. When
completed, the BESS facility on the property will be owned by Taaleri as part of its Taaleri Solar
Wind I1] investment fund. RES is the firm constructing the facility on behalf of Taaleri. Exhibit

B, attached, shows the location of the properties.

In its simplest terms, a battery energy storage facility buys excess electric energy from an
electric service provider at a time of low demand. Because demand af that point in time is low, the
value or price of the electricity is also low. The BESS stotes that electricity in batteries, in this
case lithium-ion batteries until the demand on the electric service provider is high. At that point
the BESS discharges the batteries, releasing the electricity back to the service provider, Because
that release is at a time of peak demand, the price charged to the electric service provider is high.
The profit comes from the difference between the low demand purchase price and the high demand

sales price.

Van Zandt County officials became aware of the plan for a BESS facility on the property
when Belltown sent an email to the County Judge inquiring about County zoning or building
regulations in Februaty, 2023. The Judge rightfully responded that he was aware of no zoning or
building regulations unique to the county, as counties in Texas do not have the authority to impose
zoning restrictions, The Judge was not asked about and did not address State requirements or fire

code requirements.




On December 20, 2024, Van Zandt County sent a letter to the BESS project developers
requesting that they provide documentation required by NFPA 855 concerning the project, (Exh
C). Ville Rimali, Investment Director, Energy Storage for Taaleri Energia replied to the request
sending a portion of the requested documentation. (Exh D).

On of the documents submitted by Taaleri was a Fire Protection Design Basis Report
submitted by general contractor RES and prepared by fire protection experts ORR Protection.
(Exh D app 1). That report acknowledges that the NFPA is the regulatory law applicable to this
project and lists many of the requirements of 855. (Exh D app 1 sect 5).

In the submifted documentation, the project was described as a battery energy storage
facility that will be enclosed by a fence and will include a fenced high voltage elecirical substation.
The storage units are Fluence Gridstack Pro units using lithium-ion batteries, specifically lithium
iron phosphate chemistry batteries, Thete will be forty-five Fluence brand units to start with, and
additional units to be added during expansion of storage capacity. Each unit measures 28 feet long
by 8 ft wide by 9.5 feet tall. (Exh D app 2) The site has an energy storage capacity of approximately
100 mega watts and energy capacity of 200 megawatt hours, (Exh D app 1).

This capacity of 200 megawatt hours is greater than the 600 kilowatt hours allowed for in
the Maximum Stored Energy chart located in NFPA 855 4.8. Taaleri has maintained in the
documents provided that the limifations of 4.8 do not apply to this facility because it is classified
under 4.4.3.1 as a remote location. (Exh D). The County strongly disagrees with this
classification. RES goes so far as to say that County officials have expressed agreement with this
classification. (Exh D app 1, sec. 3). That statement is just not true.

In order to be classified as remote, this project would have to be more than 100 feet from

“lot lines that can be buili upon, public ways, stored combustible materials, hazardous materials,
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high-piled stock, and other exposure hazards not associated with electrical grid infrastructure.”
The leased property also contains a fifty foot easement to Explorer Pipeline for an active refined
petroleum products pipeline that runs from the gulf coast to the southern tip of Lake Michigan.
(Exh E)

Because this facility is not classified as remote, the December 30 letter from the County to
Taaleri requested submission of a hazardous mitigation plan and a large scale fire test in accordance
with NFPA 855 4.1.4.1 and 4.1.5. Neither of these have been received and approved by the County.
While Taaleri did submit a hazardous mitigation plan, it was a generic document not tailored to
the hazards or conditions of this proposed facility. (Exh D app 1). The Fire Matshal as
representative of the Authority Having Jurisdiction did not approve the Hazardous Mitigation Plan,

In accordance with NFPA 4.1.2.1.3 the December 20 letter requested that Taaleri submit
test results for the individual cells (batteries), the modules, and the containers. The tests to be
performed are UL 9540A standards regarding thermal runaway and flammable gas in accordance
with UL9540A. The responsive documents included a Cell Test Report from UL (Changzhou)
Quality Technical Service Co., LTD. The report indicated that the cell did not meet the UL
standards and therefore failed the test. (Exh D app 3a p.3 and p12).

The responsive documents also included a module testing report. Again this report is from
UL (Changzou) Quality Technical Service Co., LTD. The testing report indicates that the
performance criteris of UL 9540A was not met. While the module passed the thermal runaway
test, it failed the flammable gas test. (Exh 3b p.3 and p.12).

Taaleri failed to provide container testing results. The letter submitted “the Fluence
Gridstack Pro 5000 system, incorporating these battery cells, underwent full-scale testing in

January 2025 per UL 9540A standards. The corresponding test report is currently being prepared
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and will be provided to AHJ prior to the delivery of equipment to the project site.” The letter
further stated that independent third-party fire safety report is attached. Notably, however, that
report concludes in the statement of compliance “based on this preliminary review, the GSP5000
can comply with the 2023 Hdition of NFPA 855. However, this evaluation is considered
preliminary given the UL listings, UL 9540A tests, and other engineering reports . . . are currently
in progress. Once these are completed, a full compliance review of all aspecis of NFPA 855 can
be performed for the GSP5000 and a final statement of compliance can be provided.” (Exh D app
2). Even their own expert cannot fully evaluate the safety of the containers until the testing report
is received.

The County letter dated December 30 requested that Taaleri provide the emergency
operations plan required by 4.1.3.2.1. The documents submitted did not include any such plan. In
fact the submittal letter (Exh D) does not even purport to have an emergency operations plan
attached.

According to the NFPA 4,13.1 a non-mechanical ESS, such as a BESS, must have an
adequate water supply for fire suppression. The County December 20 letter requested that Taaleri
identify the water source. They did not. Rather the Taaleri response states, “A conference call was
held with the Van Zandt County Fire Department on September 4, 2024, with participation from
Van Zandt County Fire Department, Taaleri (Project Owner), Burcau Veritas (Owner’s Engineer),
RES (EPC Contractor), ORR Protection (Fire Protection Contractor), Fluence (Equipment
Supplier.) During this discussion, the Deputy Fire Marshal, as the AHJ, approved the omission of
an onsite water supply per NFPA 855 section 9.5.2.5, given that water is not used for lithium batter

fires.” This is not accurate.
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First, the NFPA allows for a waiver of the adequate water supply requirement only if the
site is on a remote location. As stated above, this site is not. Second, Deputy Fire Marshal Ashley
Bowen attended this virtual meeting. In her affidavit attached she did not have the authority to
waive this requirement and at no time did she waive this requirement. (Exh G). Water is in fact
used to control lithium-ion battery fires as it is used to cool neighboring containers to avoid spread.
1t is also obviously used to control vegetation fires and protect neighboring residential structures.

Due to the failure of Taaleri to supply the documentation requested, the Van Zandt County
Fire Marshal issued an order pursuant to Local Government Code 352.016 requiring Taaleri to
produce certain documents, (Exh F). The order contained a deadline of April 7, 2025. The
company tesponded, submitted the fire marshal’s application and paying the applicable fee.
However, they did not supply all the documents requested and some of those supplied were
insufficient. The response is included at Exh G.

Appendix two to Exhibit G is an undated, unsigned report containing testing data from
container tests. It is clearly labeled as UL 9540A checklist. It is not results from testing done by
an Underwriters Laboratory certified lab, 1t is the preliminary work for such testing, Additionally,
the report indicates that flaramable gas testing was not performed because this is to be an outdoor
installation. They list no authority for the proposition that an outdoor installation is not required
to have flammable gas testing.

The order requested that Taaleri submit a survey showing the distance between the
petroleum product pipeline and this battery installation. They did not. They submitted an illegible
drawing that completely fails to identify the location of the pipeline. (Exh G. app 3). It is vitally

important that the pipeline be identified for safety purposes. It seems odd that Taaleri wouldn’t

13




want to provide something as easy as a survey unless there is a reason they do not want the location
of the pipeline in relation to the BESS facility known.

The documents produced also included a preliminary Hazard Mitigation Plan. (Exh. G
app. 4). This plan was prepared by Hiller, a fire protection engineering firm. The plan
acknowledges that it is preliminary and points out its own deficiencies, promising to supplement
them.

Taaleri’s response to the request for an emergency response plan shows a total lack of
regard for accuracy in providing the requested information. In their plan (Exh G app. 5) they list
the fire department having jurisdiction over this area near the intersection of M 47 and FM 1651
as the Canton Fire Department. Clearly, that is wrong. The plan lists the law enforcement authority
as the Canton Police Department. Clearly, that is wrong. The plan lists the local emergency
planning commission of the City of Houston Office of Emergency Management, Wrong. And
finally the State Emergency Response Commission as the governor. Again, wrong. This plan full
of errors can not be approved by the fire marshal. It is a requirement of NFPA 855 that an
emergency response plan be submitted and approved by the fire marshal.

Finally, the Taaleri response included the requested information about water supply. (Exh
G app. 6). This included both calculations and supply. While the amounts were calculated
correctly and if that amount of water is supplied it will meet the requirements, the source is not an
acceptable source because it is not permanent and fire department accessible. In the even of'a fire,
water is of no use if fire personnel cannof access it with fire apparatus,

Notably, in the Taaleri letter of April 7, 2025, paragraph three states, “the installation of the

Battery Fnergy Storage System, which falls under the scope of NFPA 855 and related
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documentation, is scheduled to commence only at the end of April 2025.” The end of April 2025,

is a mere twenty-one days away.

VIII. VIOLATIONS
The Defendants as developers of this project have continuously and continually violated
the provisions of the National Fire Protection Act Standards. Starting with the most basic of the
requitements in NFPA 855 4.1.2.1 and 4.1.2.3 that construction documents and component testing
results must be submitted to the AHJ. First there was no submission, then after a letter from the
County, a partial submission with untruths; then after a Fire Marshal Order another incomplete and
inaccurate submission. They have demonstrated that they do not respect the authority of Van Zandt
County Officials and will not comply until forced to comply.
Thus this action for injunctive relief has become necessary.
IX. INJUNCTIVE RELIEF
The appropriate attorney representing the county in the district court may seek injunctive
relief to prevent the violation or threatened violation of the fire code. The defendants in this action
have violated the fire code as set forth above, they continue to violate the fire code, and they have
threatened further violations. Representatives of Taaleri have publicly noted that they anticipate
batteries arriving to the Amador BESS site in Van Zandt County in April or May of 2025. That is
the hazard this action seeks to enjoin, Lithium-ion batteries are a class 9 hazardous material,
Bringing 47 containers full of litlﬁum-ion batteries that have failed UL testing in containers that
have not been tested is an imminently hazardous situation. No other adequate relief is available.
Violations of the NFPA are criminal in nature. They are prosecuted as class B

misdemeanors. Each day of violation and each type of violation is a separate offense. However,
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prosecuting violations after the fact does not mitigate the hazard. The only available remedy to

protect the citizens of Van Zandt County is to grant this Temporary Restraining Order for a period

of fourteen days until a full hearing on the merits may be had.

X. PRAYER

Van Zandt County, Texas, asks this Court for a temporary restraining order and upon final

judgment a permanent injunction against Defendants as follows:

1.

2

That a temporary restraining order issue.

That Defendants be cited to appear and answer herein.

That upon notice and hearing, a temporary injunction be granted against Defendant as
requested above.

That upon final trial of this cause, a permanent injunction be granted against
Defendants as requested above.

That upon final trial of this cause, this Court grant that all costs be assessed against
Defendants.

This Court grant such other and further reliefto Iwhich Van Zandt County may be justly

entitied.

e

\ Qhrw P
Criminal Distric(@:tlg ‘ney
Van Zandt County, Texas
400 S. Buffalo St

Canton, Tx 75103

903 567 4104

903 567 6258
teurry(@vanzandtcounty.org
Texas Bar No. 05275400
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CAUSE NO

VAN ZANDT COUNTY, TEXAS,
Plaintiff,

IN THE 294™

V.

TAALERI ENERGIA NORTH AMERICA, LLC,

BT AMADOR STORAGE, LLC

AMADOR BESS HOLDINGS, INC

RENEWABLE ENERGY SYSTEMS
AMERICAS, INC.

BELLTOWN TEXAS POWER 2, LLC,
Defendants.

JUDICIAL DISTRICT COURT
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VAN ZANDT COUNTY, TEXAS

VERIFICATION

Before me, the undersigned authority, on this day personally appeared Kevin D. Palmer, a person
whose identity is known to me. After [ administered an oath to him, upon his oath he said:

“My name is Kevin D, Palmer. 1 am over the age of 21 years and of sound mind, capable
of making this Affidavit, and personally familiar with the facts herein.

I am employed as the Van Zandt County Fire Marshal. I have been employed as a fire
fighter or fire protection authority for over twenty years. I have a bachelor’s degree in Occupational
Health and Safety.

| have read the foregoing Van Zandt County’s Original Petition and Application for
Temporary Restraining Order and Temporary and Permanent Injunction, in Van Zandt County v.
Taaleri Energia Northa America, LLC, et al, and I am familiar with the facts alleged. The
allegations in Section VII Background and Investigation are true and correct to the best of my

knowledge and belief. © { %’/

Kevin D, Palmer

Subscribed and Sworn to before me on /},&M é) , 2025, to certify which I affix my

hand and seal,
SM L )%/Wc L

Notary Public, State of Texas

PAMELA PEARMAN
Nalary Puhiic
SIATE OF EXAS

1D 11262402
_:y Comm Exp. Doc. 14, 2026 g]
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VAN ZANDT COUNTY, TEXAS,
Plaintift,

IN THE 294™

V.

TAALERI ENERGIA NORTH AMERICA, LLC,

BT AMADOR STORAGE, 1.LI.C

AMADOR BESS HOLDINGS, INC

RENEWABLE ENERGY SYSTEMS
AMIBRICAS, INC,

BELLTOWN TEXAS POWER 2, LLC,
Defendants.

JUDICIAL DISTRICT COURT
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VAN ZANDT COUNTY, TEXAS

AFFIDAVIT

Before me, the undersigned authority, on this day personally appeared Kevin D, Palmer, a person
whose identity is known to me. After I administered an oath to him, upon his oath he said:

“My name is Kevin D. Palmer. I am over the age of 21 years and of sound mind, capable
of making this Affidavit, and personally familiar with the facts herein.

I am employed as the Van Zandt County Fire Marshal. I have been employed as a fire
fighter or fire protection authority for more than twenty years. I have a bachelor’s degree in
Occupational Health and Safety

Since being appointed as Van Zandt County Fire Marshal, I have become familiar with the
battery energy storage system (BESS) proposed by Taaleri and other corporations located near FM
47 and 'M 1651 in Van Zandt County Precinct 2. I have reviewed the letter sent on December 20,
2024 by Van Zandt County District Attorney Tonda Curry to Taaleri requesting that they supply
the documents required by NFPA 855,

Taaleri timely responded to the letter and included seven attachments. Those attachments
are included with Van Zandt County’s Petition and Application for Temporary Restraining Order
as Exhibit D. With regard to those documents, several items were missing and several items were
insufficient and therefore not approved.

Because of those deficiencies, I issued a fire marshal order requiring additional
documentation listed as Exhibit F. The deadline for this submission was April 7, 2025, On that
date, Taaleri presented me with some additional documents, but not everything required by NFPA
855. Specifically missing were UL 9540 PASSING test results for battery cells and modules and
any results of container testing petformed by a UL certified laboratory. Taaleri submitted the
documentation regarding required water, While the water amount calculations were correct, I did
not approve the water source.




The submitted documents also include an emergency response plan. I cannot approve this
plan however for several reasons, including that it identifies the wrong departments as emergency
responders, and fails to include law enforcement and ems in several scenarios.

Lithium Ion Batteries are a class 9 hazardous material. They also are a fire hazard
according to the NFPA definition of fire hazard. Bringing lithium ion batteries and modules that
have failed UL testing inside containers that have not been tested onto property in a residential
area of Van Zandt County is a fire hazard. That hazard is exacerbated by the lack of water supply
in the area. Whitton fire department services this area of the county. Even with mutual aid from

other depatrtments, there are not enough tankers in the county to adequately address this type of
fire.

In the documents Taaleri indicated that it plans to move in batteries and containers at the
end of April. If allowed to do so this would create an unreasonable risk to the citizens of the

per

Kevin D, Palmer

Subscribed and Sworn to before me on M ég) , 2025, to certify which 1 affix my

hand and seal,
/S&/mﬁ? Ly aba

SURTE  PAMELA PEARMAN

. k=3
Fiy ‘fL":“‘ Notary Public Notary Public, State of Texas
@1\‘};; Y i*E  STATE OF TEXAS
| st ,13"?; 1D# 11262402

e

My Cornm. Exp. Dec, 14, 2026
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Document No., 2022-013545

MEMORANDUM OF LEASE AND EASEMENT

Parties: AMADOR MARIA

o

BELLTOWN POWER TEXAS LAND 2 L.LC

FILED AND RECORDED
OBRFICIAL PUBLIC RECORDS

On: 12/08/2022 at 11:04 AM

Dooument Number:  2022-013545
Receipt No.: __2022)5{354
Amount: $ 54,00

By: eseale
Susan Strickland, County Clerk
Van Zandt County, Texas

9 Pages

*#xDO NOT REMOVE THIS PAGE - IT I8 A PART OI° THIS INSTRUMENT***

STATE CF TEXAS
COUNTY OF VAN ZANDT

T hereby certily that this inslrument was filed on the date and time stamped heraon by
me and was duly recarded under the Document Mumber stamped hercon of the Official Publie
Records of Van Zandt County,

Suson Strickland, County Clerk

Record and Return To!

BELLTOWN POWER TEXAS LAND 2 LLC
13612 MIDWAY ROAD SUITE 200
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DOCUMENT PREPARED BY AND
AFTBR RECORDING, PLEASE RETURN TO:

Belltown Power Toxas Land 2, LLC
ofo Lioyd Pope

13612 Midway Road, Sulte 200
Farmerts Branch, TX 75244

MEMORANDUM OF LEASE and EASEMENT

This I\AEMOR.ANDL:]\40 OF LEASE and EASEMENT (the “Mentorandum™) s made and esstered
into as olﬁfgﬁﬁmm 5022, by and by and between Maria Amador (*Landlord), and Belltown Power
Texas Land Z, LLC, a Delaware limited lability company “Tenant™).

PRELIMINARY STATEMENT

WHEREAS‘\ qursuaut to that cerain Ground Lesse Agresment {the “Lense™) dated
_ f)ﬂ ' g%ﬁ £<.2022 (the “Effective Date™) by and between Landlord and Tenart, Tenanl leases from
Lahdlord the approximately 46.37 ncros of fand Jecated in Van Zandt County, Texas more partloulacly doscribed
and depicted in Bxhiblt A aitached hereto and made a part hercof, logether with all essements and simliar
appurtenances thereto (coliectively, the “Land"). The Land, fogether with alt sasements and appurtenatices theteto
are herelnafler collectively referred to as the "Premises®, In the ovent any portien of the Land ls relensed fo
Landlord or otherwise excluded from this Lease, the original unroduced size of the Land refsrenced hereitt ns the
"Landlord's Property™, Any part of Landlord*s Property that Is outside of|, but adjacent to, the Premises is known
as “Landlord’s Adjncent Properiy”,

WHEREAS, tho parties hereto deslre to enter Itito this Memorandum so that {hird pacties shall have
notice of the existence of the Lease pnd of the rlghts and obligations of Landlord and Tenant under the Lease.

AGREEMENT
NOW, THEREFORE, the parties hereto do hereby certify and agree ag follows:

i, Landlerd leages, lets, and demises to Tenant, and Tenant leases from Landiord, for the Term (s
defined below), the Premlses In accordance with the terms and provisions of the Lease,

2. Landlord grants an exclusive easement to use the Premlses to construct, operate and maintain
an slectrical power system for the collection, storage, transmlssion, and distribution of eleolric power, inaluding,
but not [imited, to {nstallation and use of batteries, capacitors, transformers, structures, buildings, crane pads,
staging area, electrical wires, substations, switching facilitles, & solar photovoltaic electric penerating facillty or
faollities and related Utilitles, Improventents, equipment; facilitles, appurtenances and other knprovements both
to the extent thay exist on the Effective Date and as they are developed, constructed, owned, operated and
wainigined on the Premises, Including but not limited to, all struclures, machinery, equipment, meters, [ixtores,
interconnections, ancillary equipment and mateclals, power transmission lines, poles, anchors, sapport structares,
underground and overhend power snd communleation cables, substations, distribution, collection and
interconnection facilities and associated equipment and sppurienauces, electricity stornge facilities, capueitus,
batlerles, and roads for secess and for installation and maintenance and nny buildings and fences as Tenant in jls
sole discretion deems to be necessary or appropriate to further the other uses provided burein and all additions,
sxpansions aud modifications thereto as may be located on the Premlses (fhe "Energy Storage Facllity™).

1. Landlord grants to Tenant:

Page 24 of 3]
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{i)  The right fo ulilize, on a sonexciusive basis, any access, utllity, water, communicatlon,
sewer, sepifo, fransmission or other easements, righis of way or lcsnses already held by or beusfilting
Landlord over, under or aeross or bensfiting the Premises or Landlond’s Property, which Tenant
detetimines could be vsed for the beusfit of Tenmt's operations at the Premises, as permitied by the
instruments evidenclug such rights and other appllcable laws;

() A nonexclusive'easement for access over Landlord’s Adjacent Property to the Premises,
to and from the Premises front a publlc road, Including for vehicular and pedestrtan ingress, egress and
accoss to and from the Energy Storage Facity, whether by means of roads and lanes proviousty exlsting
or otherwlse by such roads and lanes as Tenant may consiruot from tHnie to time, and for the installation,
construction, use and malntenance of undergronnd and aboveground telophons, communleation, and
power et and aleetrle wilitles in connection wilh the Tenant's use of the Premises as it relates to the
construction, opsration rnd malntenance of the Energy Storago FacHity on the Promisus;

(i) A nonexclusive easement on, over, across, under and through Landlord's Property to
instalt water lInes and faollltfes as may be necessary or beneficiul fo deliver water to the Premises in
connection with the developmient, construction, use, operation and maintenance of the Energy Storage
Facility; and .

(iv) A nouexcluslve easement over, under and across Landlord's Property for audio, visual,
view, lHght, flicker, nuise, vibration aud any other ¢ffects attributable to the use of the fand for the
Energy Storage Facility,

4, Landiord grants 1o Tenant the right fo utilize, on a nonexclusive basis, any nceess, utitlty, water,
communication, sewer, septie, fransmission or other ensementy, rlghts of way or licenses already held by or
banefitling Landlord over, under or deross ot benefitting the Pretises, which Tenant determines could be used
for the benefit of Tenant' s operations af the Premlises, as permitted by the instruments evidencing such rights and )
other applicable Jaws,

5. The Loase provides for a Development Term, a Construction Term, an Operniing Term, and
Itenewal Terms. The Development Term commences on the Effective Date and tenninates on the earlier of the
Commencement of Construction Date or the date that fs one (1) year following the Effective Date (which daie may
be extended by Tenant by up to three (3) one (1) year pertods), The Construotion Termn bepins on the explration of
the Developinent Term or the Commencsmetit of Constriuction Date, whichever ks earfier, and terminates on the
parller of the Commercial Operations Dafe or the date that is twenty-four (24) months aftor the commencoment of
the Construction Term. The Oporatlng Tern beglus on the expivation of the Construction Torm and tenminates threo
tondred stxty (360) fall calendar mont'ss thereafier, Tenant shall have the right to extend the Operaling Term for up
to two () additlonal successive tenns of five (5) years each,

6. For any minerai rights il may hold, for the duration of the Lease and except as otherwise provided
in the Leass, Landlord hereby expressly relenses and walves, on behalf of itself and Hz successors and nssigns
(and agrees that all future owners and lessees of any riglts, titles or [nterests in or lo the mineral rights owned by
Landlord, shall be subjeet to and burdened by the followlng waiver of rights and awtomatically be doemead to
nelude s contractual walver by the lessse or grantee, as appioable), all rights of ingress and egress 1o enler upon
(1) the surface of the Landl, {ii) the area localed belween the surface and 500 feet benealh the surface of the Land,
ared (iif) the surface of the Landlord's Adjacent Property that Is within 200 feet of the property {ine of the Land for
purposes of exploring for, developing, drlliing, producing, transporting, or any other purpeses incident to the
development or preduction of the oil, gas ot other minerals, [n the event that Tenant jg nuable o secure within
six (6) months afer the Effective Date 8 Surface Walver fromn any and all mineral rights owners, lessees, and other
partles holding an Inlerest In the mineral rights, or if necessary to obtain such Surface Watver, then Tenant may,
at ils optian, but shall not be oblipated 1o, designats on the Premnises drill sites within which Landlord or any ether
mineral elghts owner or Jessee shall have the exclusive right to explore fot, delll, develop, produce, and transpert
minerals undorlylng the Premises,

7 In the event that Tenant fails to timely oure a defaalt under the Lease, Landlord shall provide
the Finance Parlies with written notice that Tenant bas falled to sure the dofault and ab opportunity for ihe Flnance

Paga25olil
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Partles to cure such default, Such Finance Party shall have the absolute right to substitute itself for Tenant and
perform the dutics of Tenant under the Leass for purposes of caring such defhuits os provided in the Lease,

8. Bubject {0 the terms and conditions of the Leass, Landlord waives any len, sacurity interest, or
olaim of any nakure that Landlord now has or may hereafier have by statulo, rule, regulation, common law,
agreement or otherwise, in and to Tenant's Property and other of Tenant’s property that §s or may be from thme to
time hereafter located at tho Premises andfor Landiord's Adjacent Property, if any, and fo which Tenant at
any flme has granted or will grant a seourfty Interest 1o Finance Party (nlt such property and the records
rolating thercto shall be hersafter called the "Collateral”) to the lisn of Finance Party. Laudlord recognizes
and acknowledges that any claim or claims {("Clalmg™) that Finance Party has or may have against such
Colinteral by virtue of any len or seourity lnterast are superlor to any Hen, securlty interost, or claim of any
nature that Landlord now has or may hereafter have to such Collateral by statute, rule, reguiation, common
law, apresment or otherwise, The walver provided for herein shall be effective uniil the discharge of the
Claims. Landlord further agrees to notify any purchaser of tiwe Land and/or Landlord's Adjacent Property
and any stbsequent mortgagee or other encumbrance holder of the existence of the foregoing waiver of
Landlord’s Hen rights, which shall bo binding upon the executors, administrators, successors and teansierees
of Landiord, and shall inure to the banefit of the successors and assigns of Finance Party,

9, A Leasehold Mortgagea shall have the right, subjeot to the terms and conditions of the Lense:
(n) to assign its seourity interest; {b) to enforce its tien and aequire title to the Leasehold Estate by any fawful
meahs; {6} to take posssssion of and oporate the Tenant's Property, the Leasehotd Estate or any portion
thereof and to perforin all obligations {o be performed by Tenant under the Lease, or 1o cause o receiver to
be appointed to do so; and (d) to nequire the Leasehold Estate by foreclosurs or by an assignment ba llew of
foreclosure and thereafier 10 assign or transfer the Leasehold Estate to a thivd party, Landlord's consent shall
not be required for the acquigltion of the ¢ncumbered Leasehold Estate or subleagehold estate by a third party
who acquires the same by or subsequent lo foreclosure or assigument in leu of foreclosure.

10, Neither the bankruptoy nor the Insolvency of Tenant shail be grounds for terminating the
Lense as long as the rent and all other obllgations of Tenant under the Lease are pald or performed by or on
behall of Tenant or the Leasehold Mortgagee In accardance with the terins of the Lease,

11 If tie Leage terminates beoause of Tenant's default or if the Leasehold Estate is foreclosed,
Landlord shall, upon recelving & writlen request frotn any Leasohold Mortgagee within ninety (90) days after
such event, enter Into a new lease agreement for the Premises, on substantlally the same torms and conditions
of the Lease.

12, The Leass provides thai the provisions of the Lease are binding upon and inure to the benefit
of Landiord and Tenant and each of thelr respective representatives, successors and sssigns, subject Lo cerdaln
fimitations.

13, All of the terms, conditions and agrsements contained within the Lease are fully
incorporated hereln by reference as If fully set forth herefn, This Memorandum s not intended to change the
terms of the Lease and, in the event of a confllct belween the terims and conditlons of this Moemorandum and
the Lense, the terms and conditions of the Lease shall cantrol. All capitalized terms not defined herein shail
have the meaning sot forth in the Lease,

14, This Memorandum shail be governed by the laws of the State of Texas,

15, Tenant may substitute Bxhiblt A attached hereto and/or unifaterally amend this
Memoratdum to Include a more aceurate description of the Land or to nurrow the scope of tlie Land in
accordanue with Section 3(d) of the Lease,

16, The parties agras that fn the avent this Memorandum or any supplemental memorandutms confiiet
with the Lense that the terms and conditlons of the Lease wlil control,
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7. The parties apres that this Memorandum may be exeouted in smultiple counterparts which,
when signed by all partios, shall constiiute  binding agreement,

18, 'The Landlord represeats and wawants that she owng the inferest in the Land a5 her sole and
soparate property, and not as community propetty, sud that no other person or entity is required to executes the Lease
and this Memorandum, to be enforceable aceording to thelr terms,

(Signature Page 1o Follow]
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IN WITNESS WHEREOF, the partles have caused this Memorandum to be duly excouted under
seal and delivered as of the dato first writien above.

LANDLORD; MARIA AMADOR

WY 0. (V7] cx & or

Marln Amador

TENANT: BELLTOWN POWER TEXAS LAND 2, LLC

By:
Name: Lioyd Pdpe
Tithe: Presidont

Pnge280f31
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STATE OF TEXAS §

[ §
COUNTY OF M §

rd
This Instrument was ACKNOWLEDGED before me on thegy)day of QEJ , 2022, by
Lloyd Pope, as President, Belltown Power Toxas Land 2, LLC, a Delaware limited liabllity company,

[SEAL]

My Commission Explires:

o[04

A5, JACQUELYN REEZE PARKER

x %) Notary D # 125948037

2 o My Commisslon Expires
i1} January 21, 2023

8TATE OF TEXAS §

: §
counry or 1Y | @ﬁ; g
, 32"&
This Instrument was ACKNOWLEDGED before e on thellday of 2022, by

Maria Amador,

[SEAL] / /) /u/\
My Commissiont Expires: i T tofe ‘

Haleoaz U broege by
TA418%449027)

JACQUELYN BREFZE PARKER

A,

SR Hotary [0 # 125948037
2 o) My Commission Explres
TR January 21, 2022
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BXHIBIT A TO MEMORANDUM OF LEASE snd SEMENT
The Land

The Land is identified as the approximately 46,37 acre site desoribed balow (Reference T'ax Parcel Nos.
108316, 108315, 107150, and 107549):

(Reference Tax Parcel Nos, 108315 and 108316):

All that certain lot, twact or paxcel of land situwated in
the Wm. Warenshold Survey BAbstract 8942, Van Zandt County,
Texas, and being paxt of # aalled 139.8 acre tract descried
as Traat Two by deed rasorded in Volume 1551, Fage 827 of
the Daed Reoords of Van Zandt County, Texas. Said tzract or
parcel of land being more f£ully desaribed by metes and
bounds as follows,

BEGINNING at the northwast cormer of this tract looatad 823°
207 297 B 218.94 fopt and 566" 20/ 00¥ B 1429,.31 faet fyom
the northwast gornar of the sabove mentioned 135.8 aora
tract;

THENCE 823° 197 507 E 1032.62 faek tao a set ' iron zod for
an angle cornexr of this txact;

THENCE 889%° 20/ 007 B 67%.62 feat to a set % iron xod for
the northaeast oorner of this traot;

THENCE S00° 38' 387 W 1023.51 feat to a found »w" iron rod
far thea southeast corner of this tract;

THENGE NBS" 167 197 W 308.63 feet to a found 3" iron xod for
and angle corner of this traoct;

THENCE NBS® 54/ 217 W 400,835 feet to a found %’ iron rod for
tha southwest coxner of this track;

THENCE NOA® 43¢ 557 W 61,33 feet to a sat % irxon rod for an
angla vorner of this traot;

THENCE N10° 42’ Bl¥ W 1947.69 feet to tha place of beginning
and containing 21.37 ascxes of land.
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(Reference Tax Parcel Nas. 107149 and 107150

P e A

NEIGHBORS TRACLT . WM, WARENSHOLD SURVEY
25.00 ACRES ABSTRACT 542
VAN ZANDT COUNTY

All thar cwrtain lot, tract, or parcel of 1land sityated
in the Wm. Warenshold Survey Abstract 942, van Zande County,
Texao, and being part of a called 139.8 acre tragt described
8n Tract Two by deed recorded in Volute 1531, Page 627 of che
heed Records of Van Zandr County, Texas. Said tract or
parguilof land beingy more Eully desaribed by metes and bounds
as followa,

BREGINNING at the narthwest corner of this tract and the
northwest corner of the above mentiéned 119,8 acre Lract at
or near the centerline of F.M, Highway 47, said point being
on the north line of the Wm. Warenshold Survey A-542 and the
aovth line of a J.A. Scark Burvey A-797; Witndes: 589°20'0CHE
43.4 feet, a found 1/2* iren rod.

THENCE with gaid common survey line and the norxth line
of & 50 ffot easement BHS"20'00"B 1851.47 feet to a found
1/2" iron vod for the most northerly northeast corner of this
cract;

THENCE §00° 38'54"W 360.05 feet to A Tound 1/2" iron rod
for an ell «oyner of this tract;

THENCE 589" 19¢33"E 722,00 feet to the most saakerly
noxtheast corner of thip cract; Witneoo: 889°19'33"€ 1.9
feer, a found 1/2" iron rod,

THENCE B00°38'38'W 783,22 feet to a set 1/2" iron rod
for the acutheast corner of thig track:

THENCE N89T20°00*W §75.62 leat t0 a g=t 1/2" iron rod
for the most southerly souchwest corner of thim cract;

THERCE N23° 19/50%W 1032,62 feet to a set 1/2' iron rod
for an angle vormer of thip traat;

THENCE N89°20'00*W 1429.1) feet to the moat wesoterly
gouthwaat corner of this tract located ab or near said
centaxline of F.M, Highway 47; Wirness: 589° 20'00%E 44.7
fmet, a set 1/2" iren red.

THENCE with said centerline N23'20'29%W 218,94 fee: to
the place of beginning and containing 25.00 acces of and.
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} ' TONDA CIJRRY 400 S. Buffalo, Canton TX 75103
’ 4 Criminal District Attorney Tel (903) 567-4104
Van Zandt County Fax (903) 567-6258

teurry(@vanzandtcounty.org

December 20, 2024
Taaleri Energia
Kasarmikatu 21 B
00130 Helsinki

Re: Request for information — Amador Battery Energy Storage System (BESS)

Your company has initiated construction on the above-referenced BESS located roughly at
the intersection of State Highway 47 and Farm-to-Market 1651 in rural Van Zandt County. As
legal counsel for Van Zandt County, I am sending this letter to obtain information for the protection
of the public health, safety, and welfare of Van Zandt County residents.

This request is in accord with the National Fire Protection Association (hereinafter
“NFPA”) Section 855 4.2,2,2, The request is from the Authority Having Jurisdiction (hereinafter
“AHJ”) and that Authority shall be defined as the Van Zandt County Fire Marshal and the Van
Zandt County Commissioner’s Court. The section numbers below are references to the NFPA
855.

Please note that the AHJ has not authorized the use of ESS dedicated-use buildings without
the protection of automatic fire control and suppression systems. To that end, please provide the
Fire and Explosion Testing in compliance with 9.1.5.1 and 9.1.5.2 (Test Reports) if you should
desire to seek authority to eliminate the fire control and suppression systems. If you have not
provided the information required, the AHJ shall be inspecting the dedicated-use buildings for the
requited protection of automatic fire confrol and suppression and the constituent systems.
According to NFPA 855, it is in the sole discretion of the AHJ to allow the BESS to become
operational without the required automatic fire control and suppression systems.

If this site is installing nonmechanical ESS there must be a permanent source of water for
fire protection. Please indicate your permanent source of water, at volumes which meet the NFPA
1142 requirements, for the project.

Please provide your complete commissioning plan in accord with 6.1.3.2 which describes
the means and methods necessary to document and verify that the system and its associated
confrols and safety systems, as required by this standard, are in proper working condition. The
minimum information required for this request is:

s (1) An overview of the commissioning process developed specifically for the ESS to be

installed and narrative description of the activities to be conducted

« (2) Roles and responsibilities for ail those involved in the design,
commissioning, construction, installation, or operation of the system(s)




+ (3) Means and methods whereby the commissioning plan will be made available during
the implementation of the ESS project(s)

o (4) Plans and specifications necessary to understand the operation of the ESS and all
associated operational controls and safety systems

s (5) A detailed description of each activity to be conducted during the commissioning
process, who wili perform each activity, and at what point in time the activity is to be
conducted

o (6) Procedures to be used in documenting the proper operation of the ESS and all associated
operational confrols and safety systems

o (7) Testing for any required fire detection or suppression and thermal management,
ventilation, or exhaust systems associated with the installation and verification of proper
operation of the safety controls

s (8) The following documentation:

o (a) Commissioning checklist

o (b) Relevant operational testing forms
o (c) Necessary commissioning logs
o (d) Progress reports

e (9) Means and methods whereby facility operation and maintenance staff will be trained
on the system

» (10) Identification of personnel who are qualified to service and maintain the system and
respond to incidents involving each system

s (11) A decommissioning plan meeting the provisions of Section 8.1 that covers the
removal of the system from service and from the facility in which it is located and
information on disposal of materials associated with each ESS

The commissioning report shall document the commissioning process and the results in
accordance with 6,1.5.2.1, 6.1.5.2.2, and 6.1.5.2.3. For your reference, these have been outlined
as follows:

6.1.5.2.1

A commissioning  report  shall summarize  the  commissioning  process
and verify the proper operation of the system and associated operational controls and safety
systems.




6.1.5.2,2

The report shall include the final commissioning plan, the results of the commissioning
process, and a copy of the plans and specifications associated with the as-built system design and
installation.

6.1,5.2.3

The report shall include any issues identified during commissioning and the measures taken
to resolve them.

Your installation is placing the ESS batteries in a container outdoors and the instaliation
must comply with one of the following:

» (1) The container shall be provided with explosion control complying with 9.6.5.6.3.

+ (2) Combination of the container and cabinets shall be tested together to show compliance
with 9,6.5.6,1.1.

Please provide the compliance with 9.6.5.6.1.1 in your response to this request.
Please provide a copy of the approved emergency operations plan for AHJ. Van Zandt
County requires the items outlined in this letter to be provided and the ATJ must complete the

review and approval prior to the BESS becoming operational.

Please respond to this inquiry within 20 business days.. Your response should be directed
to my office and attention.

If you have any questions, please do not hesitate to contact me.

Sincerely,

Tonda Curry
Van Zandt County
District Attorney
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February 3. 2025 TAA L E R |

S . , e Energia
Confidential - For Authority Having Jurisdiction use only.
Unauthorized disclosure is prohibited.

Ville Rimali

Investment Director, Energy Storage
Taaleri Energia

Kasarmikatu 21 B

00130 Helsinki, Finland
ville.rimali@taaleri.com"

+358 41 435 6268

February 3, 2025

Tonda Curry

Criminal District Attorney
Van Zandt County

400 S. Buffalo,

Canton TX 75103
teurry@vanzandtcounty.org
(903) 567-4104

Subject: Response to Request for Information - Amador Battery Energy Storage System (BESS)

We sincerely appreciate your inquiry concerning compliance with the National Fire Protection Association ("NFPA™) 855
standards and the documentation required by the Authority Having Jurisdiction ("AHJ"). Please find below the response outlining
the compliance measures of Project Amador and in detail (Appendix 1)

Project Amador is categorized as an “Outdoor Installation” under NFPA 855 section 9.3.2 and as “Energy Storage System
Cabinet” under NFPA section 3.3.9.2., rather than an “ESS Dedicated-Use Building” as defined in section 9.3.1.1. The proposed
non-walk-in, nonoccupiable ESS enclosures comply with the dimensional requirements set forth in NFPA 855 section 9.5.2.4.1.
Additionally, Project Amador is installed in 2 Remote Location per NFPA 855 section 9.3.2 (1) and 9.5.2.5.

Pursuant to NFPA 855 section 9.6.5.6.3, all nonoccupiable enclosures are equipped with NFPA 69 and NFPA 68 explosion
prevention and control systems, which has been tested (see Appendix 2). The project utilizes CATL 306Ah battery cells, which
have successfully passed cell and module level UL 9540A testing (Appendices 3a and 3b). Furthermore, the Fluence Gridstack
Pro 5000 system, incorporating these battery cells, underwent full-scale fire testing in January 2025 per UL 9540A standards.
The corresponding test report is currently being prepared and will be provided to AHJ prior to the delivery of equipment to the
project site. Preliminary NFPA 855 compliance review by independent third-party fire safety expert in Appendix 2. Fluence
Gridstack Pro safety architecture is explained in detail in Appendix 4.

In compliance with NFPA 855 section 9.6.1, each ESS enclosure is fitted with NFPA 72 and 855-compliant multi-detectors for
heat (95°C), smoke, and off-gas detection. This system reports to a UL-listed fire alarm control panel, which is redundantly
backed up by a master fire alarm control panel with an auto-dialer (details in Appendix 5).

As clarification as per NFPA 855 section 4.9.4, an adequate water supply shall be calculated according NFPA 1142, where no
permanent water supply exists for firefighting purposes. However, A conference call was held with the Van Zandt County Fire
Department on September 4, 2024, with participation from Van Zandt County Fire Department, Taaleri (Project Owner), Bureau
Veritas (Owner's Engineer), RES (EPC Contractor), ORR Protection (Fire Protection Contractor), Fluence (Equipment supplier).
During this discussion, the Deputy Fire Marshal, as the AI1J, approved the omission of an onsite water supply per NFPA 855
section 9.5.2.5, given that water is not used for lithium battery fires. For other fire scenarios, the Fire Department confirmed their
ability to provide necessary water resources.

Taaleri Energia | Business D 2772984-6 | Registered domicile Helsinki | www.taalerienergia.com 1
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Even with successful full-scale fire testing without a fire suppression system, Project Amador will install an aerosol fire
suppression system in the auxiliary compartments of battery energy storage enclosures. In addition, we will engage with the AHJ
in a later phase to evaluate the fire suppression system and AHJ's potential approval for its disablement per NFPA 855 section
9.5.2.5.

Project Amador’s main contractors are RES and Fluence Energy. RES is responsible for civil works, equipment installation, and
project substation construction and commissioning, while Fluence Energy is the equipment supplier and oversees the
commissioning of energy storage equipment and fire detection/suppression systems. RES’s project manager is William
Hammond and commissioning manager is Bradley Collier, while Fluence Energy’s project manager is Julio Lima and
commissioning manager William Ward. The draft commissioning plans per NFPA 6.1.3.2 for RES and Fluence Energy are
provided in Appendices 6a and 6b, respectively. The project commissioning is scheduled for Q3—Q4 2025. As is customary, the
final commissioning plans will be available only a few weeks prior to commencement, once the project design has been finalized
.and all equipment orders have been confirmed. Therefore, the final commissioning plan will be provided to AHI closer to the
commissioning start date. The commissioning report, as required by NFPA 855 sections 6.1.5.2.1, 6.1.5.2.2, and 6.1.5.2.3, will
be submitted upon completion. Additionally, the Emergency Operations Plan, in accordance with NFPA 855 section 4.3.2.1.4,
will be provided to AHJ before the ESS system is energized for commissioning.

Under the land lease agreement, Project Amador is obligated to restore the land within 180 days following the termination of the
lease, including the removal of all tenant property. Decommissioning guide is outlined in Appendix 7, and per NFPA 855 sections
8.1 and 8.1.3, a written decommissioning plan will be submitted to AHJ before decommissioning begins.

Should you require any additional information or clarification, please do not hesitate to contact us.

Sincerely,

DocuSigned by:

Ulle Kimali

30FC3AFBDD26466...
Ville Rimali
Investment Director, Energy Storage
Taaleri Energia

Appendices:
e  Appendix 1: Project Amador - Fire Protection Design Basis Report
e Appendix 2: Grid Stack Pro 5000 NFPA 855 Compliance Statement Draft
e Appendix 3a: UL 9540A Cell-Level Test Report
e Appendix 3b: UL 9540A Module-Level Test Report
e Appendix 4: Safety Architecture of Fluence Gridstack Pro system
e Appendix 5: Fire Alarm System for Battery Energy Storage System
o e Appendix 6a: RES Draft Commissioning Plan
e Appendix 6b: Fluence Energy Draft Commissioning Plan

e Appendix 7: Decommissioning Guide
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Design Basis Report

Site Name: Amador

Site Location: 32072 FM 47, Mabank, Texas 75147 (32.476810, -96.030491)
Fire Protection Engineer: Lee Kaiser, PE

Stakeholders: Taaleri Energia, RES, Van Zandt County Fire Marshatl’s Office, Local Government

1 Table of Contents

Contents

1 B2 o U o) o) 1 =] 15 €< TP TS SI P TPUS 3
2 ADOULTRIS REPOIM toriiiiiiiiiiiiisiimi s s e s e s e r e e e 3
3 DEsCriPtIoN Of PrOJECT .. ittt s e a e e e s s 4
4 Hazards of the INStallation . o s ey a s e s ra e e e 4
5 Requiraed Codes and STaNUardS. ..o s s e e st e 5
6 Fire Protection PhiloSopY «o e s aia s b e e e e e e 6
A N BT Y= 0] £ Yo 1o - TN ST PPN 6
8 RN F= T o)1 (=1 £ [T T O P O U 7
9 Deflagration CONMIOL. i it e i s s a1 e ra s re s e e st aa b s s e s e s sabn b s anaria s 7
TO  FIFG SUPDIBSSBION 11uruuraererareeeernueruaraasrertesraaretestsebbaisrisrestessntrbaissiesiestisstarsiisstseetnsiosisrassessisine 7
1T Fire Dopartimert AGCESS tiviiiiie i rereirterenerrniieerenn s reraa e sees s et bttt abt st rs e s bsastsrss s irstas 8

2 About this Report

This design basis report is written following guidance of NFPA 850-2020 Recommended Practice for
Fire Protection for Electric Generating Plants and High Voltage Direct Current Converter Stations,
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section 4.4 and Appendix E of the same document. It is modified to address a battery energy
storage system (BESS) site.

3 Description of Project

A battery energy storage system (BESS) site is planned for Van Zandt County, TX. The site is situated
in a rural area and qualifies as a Remote Outdoor Installation under NFPA 855 Section 9.3.2. This
classification is based on the absence of nearby exposures and the isolated nature of the location.
Additionally, consultations with local regulators and input from stakeholders have affirmed that the
installation is remote, with no direct impact on occupied structures or critical public infrastructure,

The site will be enclosed by a fence and will include a fenced high voltage electrical substation.
There will be two 12-foot-wide drive-thru gates in the fence line and one 4-foot-wide Pedastrian gate
into the substation accessible from Ihside the BESS fence.

The site has an energy storage capacity of approximately 100 megawatts (MW) and energy capacity
of 200 megawatt-hours {MWh},

The storage units are Fluence Gridstack Pro units using lithium-ion batteries - the batteries are
lithium iron phosphate chemistry. There will be 45 Fluence units at Beginning of Life (BOL) with
additional units to be added during augmentation (expansion of storage capacity).

The site will have a 20-foot-wide gravet access road around the site for access to the batteries, the
substation, and for fire department access. There is approximately 10 feet 6 inches of clearance to
the site fence from the nearest container. There will be no landscaping inside the fence.

Each unit will sit on a steel helical pile system and be welded to it. The units will be locked from
unauthorized access.

The project is proposed to begin construction on in the fourth guarter of 2024 and begin
commercial operations in the fourth quarter of 2025,

4 Hazards of the Installation
The BESS containers are generally subject fo fires as follows:

1. An electrical fire resulting in a piece of electrical equipment or at an electrical connection

2. Ahattery failure leading to cascading thermal runaway of multiple batteries in the container

3. Deflagration (stow explosion) occurs in the container because of the buildup and ignition of
flammable gases released during failure of battery cells

4. The siteis also subject to external fire hazards, such as wildfires or grass fires. To mitigate
these risks, combustible vegetation will be removed and maintained within a 10-foot
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perimeter around the container per NFPA 855 Section 9.5.2.2, The gravel access road will
serve as a firebreak, further limiting the potential spread of external fires.

The analysis of the fire protection requirements for a BESS site is meant to keep people safe and
lead to a successful resolution of the incident and return to service of the BESS site.

The designh of the Fluence Gridstack Pro BESS containers mitigates these hazards through fire
testing following the UL.9540A test standard and integrated deflagration vent panels. More
information can bhe found by referring to the Fluence Gridstack Pro Global Specs.

5 Required Codes and Standards

At the site location in the unincorporated county there are no adopted building code or fire codes to
follow. The design basis assumes following these standards for fire protection: NFPA 1-2021 Fire
Code, NFPA 68 Standard on Explosion Protection by Deflagration Venting, NFPA 70-2023 National
Electtic Code, NFPA 72-2022 National Fire Alarm and Signaling Code for the site fire alarm system,
NFPA 855-2023 Standard for the Installation of Stationary Energy Storage Systems and UL 9540A
Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy Storage Systems.

Requirements of NFPA 855:

4.2 Construction Documents — Will be provided per this section

4,3 Emergency Planning and Training - Will be provided per this section

4.4 Hazard Mitigation Analysis (HMA) - Will be provided per this section

4.6 Equipment - Listed BESS equipment will be used per this section

4.7 Installation - The BESS equipment will be installed per this section

4.8 Staoke and Fire Detection — A fire detection system will be installed per this section and
the BESS manufacturers reguirements

4.9 Fire Control and Suppression — Fire suppression systems will not be installed because
of the outdoor, remote location of the BESS system following the exception 0f 8.5.2.5

8.3 Location Classification — Outdoor Installation per 9.3.2 not near exposures

9.4.1 Maximum Stored Energy — No restrictions on this location classification

9.4.2 Size and Separation — Outdoor installations are not subject to any requirements
8.5.2.1 HMA — A hazard mitigation analysis is required

9.5.2.2 Vegetation Control - Combustible vegetation controlis required within 10 fest of
each side of any BESS container.

9.5.2.3 Walk-in Units - These units are non-walk-in and are only accessible from doors on
the outside

9.5.2.4 Maximum Size - All BESS containers are within the maximum physical size
requirements

9.5.2.5 Remote Locations — The BESS site is a remote location and does not require fire
suppression systems or a water supply at the site
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o NOTE: A meeting was held on 9/4/24 with Ashley Brown, Deputy Fire Marshal of Van
Zandt County. Also at the meeting were representatives of Taaleri Energia, RES,
Bureau Veritas, and ORR Protection. In the meeting it was verbally agreed that a fire
water source would not be provided for the site.
s 9.5.2.6.1 Clearance to Exposures — The site layout of the BESS installation meets the
minimum 10 feet separation requirements in this section
» 0.,5.2.6.1.7 Means for Egress Separation — The site layout of the BESS installation meets the
requiremaents in this section

6 Fire Protection Philosophy

If a hattery container were to catch fire the site’s fire protection goal is to limit the loss to a single
container {Fluence unit). It is recognized that fixed firefighting systems or manual firefighting from
the fire department will not work or cannot safely be accomplished. Therefore, losing one container
is acceptable. It is anticipated that full scale fire testing of this model of Fluence container will
show that fire does not extend to more than one unit when installed according to their guidance.

The fire department responding to the site is not expected to apply water or other agent to the unit
on fire.

An Emergency Operations Plan will be established for the site as required in NFPA 855. The local fire
department is expected to follow the BESS site Emergency Operations Plan established for the site.
During an emergency, the fire department should use the information available from the displays in
the master fire panel and monitor the fire from a safe distance. Refer to the Fire Alarm System
section of this report for more information.

The BESS system will be remotely monitored by the energy storage management system and
personnel from the site operator and/or the battery system OEM will respond to the site to partner
with the fire department for a safe resolution to the conditions found on the site.

7 List of Assumptions
The following are our assumptions forming the basis of this report:

s Assume that all equipment and systems will be operated in strict accordance with the
manufacturer's guidelines and recommendations to ensure safety and operational integrity.

+ Assume the AHJ approves the list of required codes.

s Assume the AHJ will approve the location of the site master fire panel.

s Assume the local fire department will approve the Emergency Operations Plan submitted
(later in the project).

e Assume the local fire department will follow the Emergency Operations Plan, and it witl
inciude timited manual fivefighting for the BESS system.
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« Assume there is no landscaping or vegetation inside fence and the site is maintained over
its life to have no vegetation.

o The BESS containers are installed with the manufacturer's recommended clearances fo
other containers and to other combustibles.

s Bythe time of installation, UL 9540A full scale five testing will be completed by Fluence on
this model of container, and it will show no fire growth to involve adjacent containers.

8 Fire Alarm System

As required by NFPA 855 the site shall have a site-wide fire alarm installed following NFPA 72, The
system shall send signals off-site to reach trained responders as required by NFPA 72 and NFPA
855, The system will have a master fire alarm control panel (FACP) installed near the site entrance.

Each container is provided with a multi-criteria fire detector detecting smoke and carbon
monoxide. These detectors will be integrated into the site’s fire alarm system. There will be FACPs
located to connect to the detectors and the FACPs will be networked to the master FACP.

The containers are not eccupiable and do not require interior fire alarm system evacuation
notification for life safety purposes. There will be exterior horn/strobe devices provided for each row
of containers (Fluence calls these a Node) to help locate the row having a problem. Multiple rows
will have a FACP for the grouping of rows (Fluence calls these a Core) and there will be an exterior
horn/strobe device on the cabinet containing the FACP along with a smoke detactor inside that
cabinet.

When the fire alarm systam senses an alarm condition the fire alarm system is interfaced with the
container’s battery management system to electrically isolate the containars.

9 Deflagration Control

The Fluence contairers come with manufacturer-provided deflagration panels on the roof of the
units meeting the requirements of NFPA 68.

10 Fire Suppression

The Fluence containers will be provided with a fire suppression system which is not required by
code. An aerosol fire suppression unit will be installed in each container’s mechanical
compartment by the unit manufacturer, Fluence. The aerosol generator will protect the container’s
secondary systems from fire. The unitis a Stat-X 250T thermally activated unit and will be installed
in accordance with NFPA 2010, Standard for Fixed Aerosol Fire-Extinguishing Systems.
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11 Fire Department Access

The site is accessibte through normal roads in the county. The fire department is expected to follow
the site Emergency Operations Plan. The EOP will detail these steps for the fire department:

s+ The fire department will stop at the entrance gate and not enter the fence.
* Wait for a representative of the BESS operating company and/or the battery system OEM to
meet the fire department at the site.

s Enter the fence when decided jointly it is safe to do so according to the plan.

The site will have a gravel access road inside the fence suitabte for heavy truck traffic,
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January 31, 2025

Fluence Energy, Inc.
4601 Fairfax Drive, Suite 600
Arlington, VA 22203

RE: Grid Stack Pro 5000
NFPA 855 Compliance Statement Draft Rev(

Fire & Risk Alliance, LLC (FRA) performed an evaluation of the Fluence Grid Stack Pro 5000
(GSP5000) Rattery Energy Storage System (BESS). As part of this evaluation, FRA performed a
preliminary review of the GSP5000 for compliance with the 2023 Edition of NFPA 855, Standard
Jor the Installation of Stationary Energy Storage Systems (NFPA 855). Note, this review is based
upon the design schematics and equipment datasheets for a typical GSP5000 installation at the
product level,!

Reference Materials

To perform this scope of work, FRA reviewed the following documents and standards:

e NFPA 855, Standard for the Installation of Stationary Energy Storage Systems — 2023
Edition.

e (rid Stack Pro 5000, CATL 306 At —2 Hour Battery Enclosure Design Drawings Rev 1.0,
dated December 27, 2024,

GSP 5000 Design Summary

The GSP5000 is a fully integrated lithium-ion BESS consisting of battery modules, control
systems, a battery management system, a thermal management system, a gas/fire detection system,
and an explosion control system all pre-assembled within a single, non-occupiable cabinet, I is
meant for outdoor installations, mounted to the ground, for commercial, industrial, and utility
applications. The GSP5000 will be factory listed to UL 9540, Energy Storage Systems and
Equipment — 2023 3rd Edition (UL 9540) and will be tested to UL 9540A, Test Method for
Evaluating Thermal Runaway Fire Propagation in Baitery Energy Storage Systems — 2019 4th
Edition (UL 9540A). These listings and fire tests are curtently in progress and the certifications
and test reports will be shared once available,

! This review was not performed based upon as built or complete for construction drawings for a specific site or

furisdiction,

Iire & Risk Alliance, LLC 7640 Standish Place, Rockville, MD 20855 www. lireriskalliance,com W-877-961-4118




Fluence Energy, Inc, Preliminary NFPA 855 Compliance Stalement

The GSP5000 container is a non-walk-in type lithium-ion BESS with all equipment accessible
from the exterior, Meaning, it cannot be entered or occupied, as shown in Figure 1.

GRS VALE PR

!

Figure 1. GSP5000 Container Layout

The exterior container is a rigid steel enclosure with an IP 55 rating designed to house the battery
racks, associated controllers, and appurtenances and to protect them from water and particulate
ingress. It is approximately 22 ft (6.8 m) long by 8 ft (2.4 m) wide and 9.5 ft (2.9 m) tall and once
populated with battery modules, can weigh up to 93,000 pounds. The GSP5000 has three battery

compartments and a compartment housing the thermal management system and communication
systems, as shown in Figure 2.

Alr gaps botween defiagration panels (4) Chiller, communications

batlery rompartments + Actuated vents (2} for cqulpment {sofated fram

for off-gas dispersion explosion protection per campartments o help
NFPAGE nrevent runway

Steel ouler strdcture with
fibarglass Insuladlon for
thermat performance

Figure 2. GSPS5000 Safety Features

370-026 GSP5000 NFFPA 855 RevD




Fluence Energy, Inc, Preliminary NFPA 855 Compliance Stalement

The GSP5000 utilizes a lithium iron phosphate (LFP) battery chemistry with a prismatic geometry
and has an energy capacity up to 5,644 kilowatt hours. Each battery compartment houses two racks
of eight battery modules. In total, it holds 48 battery modules. The thermal management system is
located in its own separate compartiment to isolate it from the battery modules. It includes a chiller
and a Heating, Ventilation, and Air Conditioning (HVAC) system. The HVAC system maintains
the internal temperature and humidity of the GSPS000 container, and the chiller circulates a
mixture of ethylene glycol and water to the battery racks. Chilled coolant is supplied to each
module to cool them during operation. Upon cooling the modules, the heated coolant returns to
the chiller unit from the top of each rack in a closed loop. The TMS works autonomously to
maintain an optimum battery operating temperature, thus minimizing the lifetime degradation of
the battery system.

The GSPS000 has a layered Battery Management System (BMS) that monitors the health of the
batteries and provides thermal runaway risk protection by disconnecting the batteries in case of
fault conditions. For fire safety features, the GSP5000 container is equipped with four passive
deflagration panels, two actuated deflagration panels, a combustible gas concentration reduction
system (CCRS), automatic gas detection, and an automatic fire detection and notification system.
The design intent for these fire protection systems is for them to meet NFPA 68, Standard on
Explosion Prevention by Deflagration Venting — 2023 Edition (NFPA 68), NFPA 69, Standard on
Explosion Prevention Systems — 2024 Edition (NFPA 69) and NFPA 72, National Fire Alarm and
Signaling Code — 2022 Bdition (NFPA 72), as required by NFPA 855. A full compliance review
of all these fire protection systems is currently in progress.

Statement of Compliance

The GSP5000 design appears to include all the battery safety systems, safety features, and fire
protection systems required by NFPA 855 for an outdoor BESS. This includes but is not limited
to enclosure construction and size, a thermal management system, a battery management system,
a smoke and fire detection system, thermal runaway protection, and explosion control. Therefore,
based on this preliminary review, the GSP5000 can comply with the 2023 Edition of NFPA 855,
However, this evaluation is considered preliminary given the UL listings, UL 9540A tests, and
other engineering reports (such as an NFPA 68/69 analysis and NFPA 72 drawings) are currently
in progress. Once these are completed, a full compliance review of all aspects of NFPA 855 can
be performed for the GSPS000 and a final statement of compliance can be provided.

Sincerely,

Dpolree. G ol

Andrew Blum, PE

Director of Energy Storage Systems
Principal Fire Protection Engineer
Fire & Risk Alliance, LLC.
ablum@fireriskalliance.com

370-026 GSP5000 NFPA 855 Rev(}
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UL 9540A Report Report Issued :2023.08.24
Cell Lavel Report Revised ;2023-12-22

CELL TEST REPORT
UL 9540A
Test Method for Evaluating Thermal Runaway Fire Propagation
in Battery Energy Storage Systems (AACD)

Project Number......ccccooovieciinerce : 4790838636.3

Date of iSSUE ..cccciereccrecmriceeeeen 2023,08.24 Amendment No.1: 2023.12.22

Total number of pages......ccc..c.....! 51

UL Report Office .ot UL(Changzhou) Quality Technical Service Co., LTD
Applicant’s name..........c.ccoervvnreinnnn : Contemporary Amperex Technology Co., Limited
AdAress ... nssr s : No 2 Xingang Road Zhangwan Town Jigocheng District

NingdeFujian 352100 China

Test specification: 4 Edition, Section 7, November 12, 2019

Standard ... ——— UL 9540A, Test Method for Evaluating Thermal Runaway Fire
Propagation in Battery Energy Storage Systems

Test procedure oo 714,72, 7.31,74,76.1,7.7

Non-standard test method ...........: N/A

Copyright © 2023 UL LLC All Rights Reserved.

General disclaimer:

The test results presented in this report relate only to the sample tested in the test configuration noted on the
list of the attachments.

UL LLC did not select the sample(s), determine whether the sample(s) was representative of production
samples, witness the production of the test sample(s), nor were we provided with information relative to the
formulation or identification of component materials used in the test sample(s).

The issuance of this report in no way implies Listing, Classification or Recognition by UL and does not
authorize the use of UL Listing, Classification or Recognition Marks or any other reference fo UL on the
product or system. UL LLC authorizes the above named company to reproduce this Report provided it is
reproduced in its entirety. UL's name or marks cannot be used in any packaging, advertising, promotion or
markeling relating to the data in this Report, without UL's prior written permission.

UL LLC, its employees, and its agents shall not be responsible to anyone for the use or non-use of the
information contained in this Report, and shall not incur any obligation or liability for damages, including
consequential damages, arising out of or in connection with the use of, or inability o use, the information
contained in this Report,

UL 9540A Form issued : 2019-12-27
Rev. 5 Form Revised :2021-05-04
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Cell level information

Model NO v rmeccrnrrm e eee e eenen |

CBBDO

Ratings (Vdc, Ah) crrcccnvccnnneeane

3.2V, 308Ah

Chemistry of test item................ul

Lithium Iron Phosphate

QOriginal Equipment Manufacturer (OEM):

Contemporary Amperex
Technology Co., Limited

Maximum pressure (Pmax) psig:

Branding Manufacturer (if not OEM): N/A

Was the cell certified? .....ccomniiciinniiinnrnrend Yes

Standard test item certified to .........oievs : UL 1873

Organization that certified test item .......; MHG2898

Average cell surface temperature at gas venting, °C: 154

Average surface temperature at thermal runaway, °C: 241

Gas Volume-: 204L

Lower flammability limit (LFL), % volume in air at the ambient 8.595

temperature

Lower flammability limit (LFL), % volume in air at the venting 7.24

temperature

Burning velocity (Su) cmis: 54.20
102.74

Cell Gas composition

Gas Measured %
Carbon Monoxide CO 14.596
Carbon Dioxide CO2 26.925
Hydrogen Hz 43.066
Methane CHa 7.051
Acelylene CaHa 0.119
Ethylene CaHq 3.289
Ethane CaHs 1.080
Propylene CaHs 0.686
Propane CaHs 0.260
- C4 (Total) 0.865
. C5 (Total) 0.399
- C6 (Totah 0.148
1-Hepiene C7H14 0.025
Styrene C8H8 0.013
Benzene CsHs 0.082
Toluene CiHs 0.012
Dimethyl Carbonate C3HeO3 1.304
Ethyl Methyl Carbonate C4HsOs 0.101

Total ~ 100

UL 9540A, Edition 4
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Cell failure test method performed (summary of method and test clause):
P External heating using thin film with 4°C to 7°C thermal ramp.

[ Nail Penetration

[} Overcharge

[l External short circuit (X Q externaf resistance)

[ 1 Flow Battery with 2 active electrolyte methods

[ 1 Flow Battery with 1 active electrolyte methods
[1 Others

Description of method used to fail cells if other than external thin film heater with thermal ramp, :N/A

Summary of testing:

Performance Criteria in accordance with Clause 7.7 and Figure 1.1:

[ 1 Thermal runaway was nct induced in the cell; and

[ 1 The ceH vent gas did not present a flammability hazard when mixed with any volume of air, as
determined in accordance with ASTM E918 at both ambient and vent temperatures.

Necessity for a module level test

[ X ] The performance criteria of the cell level test as indicated in 7.7 of UL 9540A 4th edition has not been
met, therefore a moduie level testing in accordance with UL 9540A will need to be conducted on a complete
module employing this cell.

[ 1 The performance criterla of the module level tests as indicated in 7.7 of UL 9540A 4th edition has been
met, therefore a module level testing in accordance with UL 9540A need not be conducted,

Testing Laboratory information

Testing l.aboratory and testing location(s):

Testing Laboratory: UL(Changzhou) Quality Technical
Service Co., LTD
Testing location/ address .........cccvvneivecinnnnn : 21 Longmen Rd, National High-

Tech Industrial Development
District, Wujin, Changzhou,
Jiangsu, China

Tested by (name, signature)......ccieennenn. : Huang Fel /Vic Zhang
Witnessed by (for 3" Party Lab Test Locatlon) N/A N/A

(name, signature) ..., :

Project Handler (name, signature).....cn.. & Arui Zhou /Q’Fw‘zh(’u
Reviewer {(name, signature) ................ : Benjamin Liu

gm&nﬂ;m l,g "

Amendment 1 Project Handler {name, signature) .............. : Arui Zhou AFW‘Z}'WU

Amendment 1 Reviewer {name, signature) ................ : Benjamin Liu

gm:ra.m " Z»’. ®

UL 9540A, Edition 4
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Gas Analysis Testing Laboratory :

Testing locationf address .........cccummsnnerriins : UL SO.LUT‘ONS
333 Pfingsten Rd. Northbroaok, |l
60062 USA

Project Handler (name, signature)......u.... : lan A. Erickson

Reviewer {name, signature} ................. Sean. Mitchell

List of Attachments (including a total number of pages in each attachment):

Attachment A: Cell Conditioning (Charge/discharge) Profiles - {Pages 18 through 20)
Attachment B: Cell Instrumentation Photos - (Pages 21 through 21)

Attachment C: Celi Temperature Profilas during testing - {(Pages 22 through 24)
Attachment D: Cell Testing Photos - (Pages 25 through 34)

Attachment E: Cell vent gas test chamber photo and profile of chamber gas analysis (O2 and Pressure) —
{Pages 35 through 35)

Attachment F; Cell Gas Analysis Report - (Pages 36 through 36)

Attachment G-1~G4 for Amendment 1 report

Attachment G-1: Cell Conditioning (Charge/discharge) Profiles - (Pages 39 through 40)
Attachment G-2; Cell Instrumentation Photos - {Pages 47 through 41)

Attachment G-3: Cell Temperature Profiles during testing - (Pages 42 through 43)
Attachment G-4: Cell Testing Photos - (Pages 44 through 51)

UL 9540A, Edition 4
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Photo of cell/Stack

Figure 0-1 Figure 0-2

Test Item Charge/Discharge Specifications:

s Charge current, A: .15.3

+» GCharge Power, w 489.6
» Standard full charge voltage, Vdc: 3.65

s Charge temperature range, °C: 0~B0

« End of charge voltage, V: 3.65

¢« Discharge current, A: 153

+« Discharge Power, w 480.6
+ End of discharge voltage, Vdc: 2.5

+ Discharge temperature range, °C: .20~60

UL 9540A, Edition 4
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Test item particulars:

Possible test case verdicts:

- test case does not apply to the test object........... :
- test object does meet the requirement ... :
- test object does not meet the requirement........... :
- test object was completed per the requirement...:
- test obhject was completed with modification...... :
LI 1 T U PE P IIS :
Date of receipt of test item ..o :

Date (s) of performance of tests....cvivieiicniencecns :

N/A

F (Pass)

F (Fail)

C(Complete)
M(Modification)

CBDDO

2023-04-28, 2023-10-10

2023-05-10~2023-05-13, 2023-10-30~2023-11-08

General remarks:

"{See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers fo a 1able appended to the report.

Throughout this report a point is used as the decimal separator.

Manufacturer's Declaration of samples submitted for test:

The applicant for this report includes samples from more
than one factory location and a declaration from the
Manufacturer stating that the sample(s) submitted for
evaluation is (are) representative of the products from
each factory has been provided ...l

B Yes
7] Not applicable

Name and address of factory (ies)......cccreiimncennns :

Factory_1: Guangdong Ruiging Gontemporary
Amperex Technology Limited

Factory_1 address: No.1 Shidai Street, High-tech
Industrial Development Zone, Zhaoging City,
Guangdong Province

Factory_2: Jiangxi Yichun Contemporary Amperex
Technology Limited

Factory_2 address: No. 1, Chunfeng Road, Yichun
Economic and Technologicai Development Zone,
Jiangxi Province

Factory_3: Fuding Contemporary Amperex Technology
Limited

Factory_3 address: No. 1, Shidai Road, Xuegiao
village, Qiangi Town, Fuding City, Ningde City, Fujian
Province

UL 540A, Edition 4
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General product information and other remarks:

The tested cell is a Lithium-ion battery cell, Model CBDD{. Each cell has a capacity of 306 Ah and hominal
voltage 3.2 Vdc,

The weight of cell is 5500g+300g.

The test samples were produced in Factory 1.

The test samples are figure 0-1 and figure 0-2.

The customer has changed the design of the top cover of the cell, figures 0-1 and 0-2 are the original design of
the cell, 0-3 and 0-4 are the new designs.

Amendment 1 report:

The overall dimensions of cell were corrected from 71.620.8mm(Width) by 174.7+0.8mm{Length} by
207.320.8mm(Height) to the 71.55+0.8mm (depth) by 174.31+0.8 mm{width} by 207.3+0.8 mm(helght}.

The customer has changed the design of the top cover of the cell, figures 0-1 and 0-2 are the original design of
the cell, 0-3 and 0-4 are the new designs.

Attachment G-1~G-4 is the supplementary test after the design change of the cell.

According to customer analysis, the above differences do not affect the test results.

UL 9540A, Edition 4
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UL 95840A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
50 |CONSTRUCTION = | Verdict
51.5.4 Cell/Stack Construction i
6.1.1, 5.4.1 | Generic Chemistry: Lithium iron phosphate i
Electrolyte Chemistry: LiPF6 with additives .
Flow Battery Electrolyte No. 1 Chemistry: Not flow battery
Max volume of system electrolyte No. 1, L Not flow battery
Fiow Batlery Electrolyte No. 2 Chemistry: Not flow battery
Max volume of system electrolyte No. 2, L Not flow battery -
Separator Melt Temperature, °C: Not used during test ——
Format: Prismatic —
Cylindrical /Prismatic /Pouch L
Flow Battery Stack
Overall Dimensions, mm 174.3+£0.8mm (Length) by ---
71.55x0.8mm (width} by
207.3+0.8mm (height) o
Cell Weight, g 5500300 —
5.1.2 Cell Certification:; Yes -
Standard Used for Cell Certification: UL 1973 S
Organization that Certified Cell: MH52898 —
51.1, 5.4.1 | CellfStack Ratings: 3.2 —
» Nominat Voltage, Vdc o
«Nominal Capacity, Ah 306 -
5.4.1 Flow Battery: No. of Cells per Stack: Not flow battery ——
Flow battery system manufacturer: Not flow battery ———
Flow battery system model: Not flow battery e
Flow battery system ratings, Vdc, Ah: Not flow battery sty
542 Flow battery system certified to UL 1973; Not flow battery m-
Organization that certified flow battery system:; Not flow battery .___
6.1 General C
7.2 Samples C

UL 9540A, Edition 4
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UL 8540A, Edilion 4,

minute was applied to the cell,

G4

See Table 4 and Table
G0-4

Clause Requirement + Test Result - Remark Verdict
7.2.1 Samples conditioned through charge discharge cycling a See Attachment A and C
minimum of 2 cycles. Attachment G1 for profiles
722 100% SOC and stabilize from 1h to 8 h before testing See Table 1 and Table
G0-1 for specifications
See also Table 2 and
Table G0-2
7.2.3 Pouch Cells constrained per end use during testing. N/A
7.3 Determination of thermal runaway methodology C
7.3.1 General C
7.3.11 Ambient indoor laboratory conditions: See Attachment C and C
25 £5°C (77 +9°F) Attachment G3
<50 +26% RH at the initiation of the test. g%e;ab'e 3 and Table
7.3.1.2 Heat the cell to thermal runaway by externally applied See Attachment B and C
flexible film heaters Attachment G2
Heater Dimension Two heaters 152.4mm by
203.2 mmin size foreach | -7
sample. Each side of the S
cells was instrumented
with the heater
A surface heating rate of 4° C (7.2° F) to 7° C (12.6° F) per | See Attachment C, D, G1, C

Maximum surface end point temperature, °C

Not used, the cells are
heated until the thermal
runaway achieved

According to the
Certification Requirement
Degcision: Test Method for
Evaluating Thermal

Runaway Fire Propagation L

in Battery. Holding
temperature was not
utilized during the test and
the cell was continuously
heated until thermal
runaway occurred

UL 954CA, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
The following method(s) was employed to cause thermal | Only external heating in N/A
runaway: the form of using flexible

. . . thin film heaters to cause
L] Mechénlcal {e.g. nai! penetration); thermal runaway
] Electrical stress in the form of overcharging,
[] Electrical stress in the form of over discharging
[[] Electrical stress in the form of external short-circuiting
[ ] Use of alternate heating sources (e.g. oven).
[] Other (explain)

7.3.1.3 Detail of test method when using another cell abuse method | See Attachment E N/A
to initiate thermal runaway

7.31.4 Monobloc batteries such as a lead acid battery N/A

7.315 Estimated surface temperature at which internal short Not used, the cells are N/A
circuiting within the cell will occur that could lead to a heated until the thermal
thermal runaway condition. runaway achleved

According to the
Certification Requirement
Decision: Test Method for
Evaluating Thermal
Runaway Fire Propagation
in Baltery. Holding
temperature was not
utilized during the fest and
the cell was continuously
heated until thermal
runaway occutred
7.3.18 The cell was heated until thermal runaway has occurred. Refer to Attachment C and C
Attachment G3
Another external heating method was used to cause cell N/A
thermal runaway
7.31.7 The cell's exterior surface temperature was measured See Attachment B and C
Altachment G2

7.3.18 The temperalure at which the cell case vents due to internal | See Table 4 and Table C

pressure rise was documented. G0-4See Altachment C,
D, G3, G4

7.3.1.9 The temperature at the onset of thermal runaway was See Table 4 and Table C

documsnted. G0-43ee Attachment C,

D, G3,G4
If cell venting oceurs first, the cell was heated continuously | See Attachment C and C
until thermal runaway occurs. Attachment G3

7.3.1.10 When using methods other than the heater method, the N/A

stresses were applied to the cell until thermal runaway
oceurs.

UL 9540A, Edition 4
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UL 95404, Edition 4,

Clause Reguirement + Test Result - Remark Verdict
7.3.1.11 3 additional samples were tested using the same method See Table 3, 4,5, G0-3, C
and exhibited thermal sunaway G0-4 and GO-5
See Attachment C, D, G3,
G4
7.4 Cell vent gas composition test C
7.4.1 Cell vent gas was generated and captured by forcing a cell | Size of pressure vessel C
into thermal runaway with the methodology developed in used:
7.3, inside a pressure vessel 100L
Refer to Attachment E
The test was initiated with an initial condition of atmospheric | Refer to Attachment E C
pressure and less than 1% oxygen by volume. Atmospheric pressure
{psig):0.13
Oxygen concentration
measured (%
volume).0.06
Inert gas used: Nitrogen
7.4.2 Cell vent gas composition was determined using Gas Refer to Table 8 C
Chromatography (GC) Refer to Attachment F
Hydrogen gas was measured Referto Table 8 C
The initial atmospheric conditions prior to testing were Refer to Table 3 C
hoted. Refer to attachment G and
F.'
743 The lower flammability limit of the cell vent gas was Refer to Table 9,10 and c
determined on samples of the synthetically replicated gas | Table G0-6 (Lower
mixture in accordance with ASTM ES18, testing at both Flammability limit at Vent
ambient and cell vent temperatures. Temperature)
7.4.4 The gas burning velocity of the synthetically replicated cell | Refer to Table 8 and 10 C
vent gas was determined in accordance with the Method of
Test for Burning Veiocity Measurement of Flammable
Gases Annex in SO 817.
7.4.5 Pmax of the synthetically replicated cell vent gas was Refer to Table 8 and 10 C
determined in accordance with EN 15967,
7.6 Cell Level Test Report Information C

UL 9540A, Edition 4
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UL 8540A, Edition 4,

Clause Reqguirement + Test Result - Rermark Verdict

764 Minimum Information provided in the report for items a) C
through m)

76.2 Minimum Information of items a) through k} was provided in N/A
the report for flow battery

7.7 Performance — cell level test C

7.7.1 a} Thermal runaway cannot be induced in the cell; and Thermal runaway can be F

induced in the cell with
external heater during the

test
b) The cell vent gas does not present a flammability hazard | As a result of gas F
when mixed with any volume of air, at both ambient and analysis, the gas
vent temperatures. generated from the cell

were identified flammable

Note: Table GO-1~G0-5 and Attachment G-1~G4 for amendment 1, Table 1~5 and Atftachment A~F for original
report.

UL 9540A, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
. /" Table 1= Specified conditioning parameters: = .

Charging: Discharging

Power (CP), W 489.6 Power (CP), W 486.6
Standard full charge voltage, 3.65 Voltage at start of discharge, Vdc 3.65

Vdo

End of charge voltage, Vdc 3.65 End of discharge voltage, Vdc 2.5

Charging Test Ambient, °C 0~60 Discharging Test Ambient, °C -20~60

Refer to Attachment A for charge/discharge profiles for each cell.

d':'cell test mlt;atlon tlme

Cell Test Number Charge Compietlon Date and Time Cell test Date and Time
1 2023-05-10 08:24 2023-05-10 11:14
2 2023-056-10 08:26 2023-05-10 15:28
3 2023-06-11 10:18 2023-05-11 1528
4 2023-05-12 11:41 2023-056-12 14:59
5 2023-05-13 11:11 2023-06-13 17:48

Table 3 Test lmtlatlon Details’

e "Cell Test 1.

TGell Test'4.; | cellTests

. | Cell Test2 | Cell Test 3

Test Date 2023-05- 10 2023-05-10 2023-05-11 2023-05-12 2023-05-13
Test Start Time 11:14 15:28 16:26 14:59 17:49
Initial Lab Temperature | 21.6°C 21.6°C 21.6°C 21.6°C 23.6°C
[nitial Relative Humidity | 68.5%RH 68.5%RH 68.5%RH 68.5%RH 68.1%RH

Table4 Thermal Runaway Results —_—

R e :Cell Test'i { CellTest2- | Cell Test3 - |-Cell Test 4

OCV at start of test, Vdc | 3.384 3.374 3.406 3.400 3 379
Average Heating 4.5 4,5 4.5 4.5 4.5
Rate, *C/min

Venting Time after the | (:34:65 0:36:44 0:35;46 (:36:00 0:36:24
test start

(hh:mm:ss)

Venting 153 153 159 152 166
Temperature, °C

Thermal Runaway Time | 0:55:32 0:57:42 0:56:49 0:56:41 0:56:10
after the test start

{(hh:mm:ss}

Thermal Runaway 240 243 244 238 247
Temperaturse, °C

Refer to Attachment C for surface temperature profiles during testing

UL 9540A, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
Lo i Taple'5 = Average. Vent and Thermal Runaway Temperatures

Average of Ce!i Veni: Temperatures °C 154

Average of Cell Thermal Runaway Temperatures, °C 241

#Averages of cell tests other than the gas analysis test

Table 6 — Parameters Flow Battery
N/A

_ Table 7 = Results of Flammability Testing of Flow Battery Electrolyte =
N/A

“‘Table'8 = Results of Gas Analysis (Excluding Q2 and No)

Component LFL1

Gas Measured %

Carbon Monoxide co 14.596 10.9
Carbon Dioxide CO2 26.925 N/A
Hydrogen Hz 43.066 4.0
Methane CHq 7.051 4.4
Acelylene CaoHa 0.119 2.3
Ethylene CzH4 3.289 2.4
Ethane CzHs 1.060 24
Propylene CsHs 0.686 1.8
Propane CsHs 0.260 1.7
- C4 (Total) 0.865 N/A
- C5 (Total) 0.399 N/A
- C8 (Total) 0.148 N/A
1-Heptene C7H14 0.025 N/A
Styrene C8H8 0.013 1.1

Benzene CesHe 0,082 1.2
Toluene CrHa 0.012 1.0
Dimethyl Carbonate CaHsOs 1.304 NA
Ethyl Methyl Carbcnate C4HaO3 0.101 N/A
Total - 100 -

I Extracted LFL values from ISO 10156-2017

UL 9540A, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test

Result - Remark

Verdict

_ . Table 8 — Gas composition excluding the constituents with boiling points higher than 60°C* =

Measured % Component LFL

Carbon Monoxide cO 14.846 10.9
Carbon Dioxide CcOo2 27.386 N/A
Hydrogen H2 43.804 4.0
Methanhe CH4 7.472 4.4
Acetylene GC2H2 0.121 23
Ethylene C2H4 3.345 2.4
Ethane C2H6 1.078 24
Propylene C3H6 0.697 1.8
Propane C3H8 0.264 1.7
Propadiene C3H4 0.000 1.9
- C4 (Total) 0.880 NIA
- C5 (Total) 0.405 N/A
Total - 100 -

% The constituents with a higher boiling point were excluded for the flammability characteristic analysis as these
components will turn into a liquid state at room temperature and will not release from the gas bottle as a

homogenous mixture.

UL 9540A, Edition 4
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UL 8540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict

“ Table 10 —~Properties of Vent Gas Analysis -

Lcwer Flammabllity limit at Amblent Temperature 25°C {% vol in air) B.695
Lower Flammability limif at Vent Temperature, [ 164 °C] (% vol in air) 7.24
Burning Velocity Measurement, Su cmisec 54.20
Maximum Pressure Pmax, psig 102.74

UL 9540A, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
TABLE: Critical components information
Object/ |Manufacturer/|Type/model  |Technicaldata . .~ |Standard |Mark(s) of |
Celi Model |Contemporary
Nominal voltage: 3.2V
Amperex CBDDO 9 UL 1973 | MH62898
Technology Rated capacity: 30BAh
Co.,Limited
Separator | Contemporary Material: PE
Ampearex Size: LxWxT;{27937-
Technology SBM 33532mm) * {176-214mm) *
Co.,Limited (0.008-0.018mm) o o
Separator melting temperature:
14015°C
Elecirolyte | Contemporary
Amperax ESN Composition: LiPF6, DMC, EMC,
Technology EC, PC, DEC,
Co. Limited
Case Contemporary
Amperex PPA Material: Al 3003
Technology Minimum thickness: 0.6-0.7mm o o
Co.,Limited
Insulators! | Contemporary
locilatlon N Amperex PTA Up-Plate Material: PP
ce Technology PAP Down-Plate Material: PP o
Co. Limited
Vent Contemporary Length: {25.3-30.3)mm, Width:
Amperex (13.7-16.7)mm
Technology PTA Materiak. MFX2 —_ —
Co., Limited Valve opening pressure:( 0.4~
1.2)MPa

UL 9540A, Edition 4
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Attachment A: Cell Conditioning {Charge/discharge) Profiles - (Pages 18 through 20)
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Figure 1: Cell 1 Conditioning (Chargefdischarge) Profiles
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Figure 2: Cell 2 Conditioning {Charge/discharge) Profiles
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Figure 3: Cell 3 Conditioning {Chargefdischarge) Profiles
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Figure 4; Cell 4 Conditioning {Charge/discharge) Profiles
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Attachment B: Cell instrumentation Photos - (Pages 21 through 21)

Figure 6; Sample Instrumentation Prior {o Test
Note: heaters were placed on two sides of the cell after thermocouples were instrumented.
Note: TCO1 between cell body and heater; TC02 on the cell positive; TC03 on the cell body not covered by
heater; TC04 Ambient temperature; V1 cell voltage.

UL 9540A, Edition 4
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Aftachment C: Cell Temperature Profiles during testing - (Pages 22 through 24)

Note: TCO* between cell body and heater, TC02 on the cell positive; TCO3 on the cell body not covered by
heater; TC04 Ambient temperature; V1 cell voltage.

TCO01 was used to control the temperature at 4 to 7°C/min and TC03 temperatures were reported herein for the
surface temperature at the onset of vent and thermal runaway.
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Figure 10; Cell 4 — External Heating 4.56°C per minute
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Attachment D; Cell Testing Photos - (Pages 25 through 34)

Celi Sample 1~ below figure shows highlights of cell testing. Celi venting and thermal runaway were chserved,
however no evidence of fire. Figure on next page shows photos of cell after testing.

Project No. 4790838636.3

(a) Test Start
[00:00}

{b) Cell Venting
[34:55]

(56:32]

{¢) Thermal runaway behavior

Figure 12: Highlights of Cell 1 Testing

UL 9540A, Edition 4
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Figure 13:

Sample 1 Post Test Photos

UL 9540A, Edition 4
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Cell Sample 2 - below figure shows highlights of cell testing. Cell venting and thermal runaway were observed,

however no evidence of fire. Figure on next page shows photos of cell after testing.

(a) Test Start
[00:00]

(b) Cell Venting
[36:44]

[57:42]

{c} Thermal runaway behavior

Figure 14; Highlights of Cell 2 Testing

UL 9540A, Edition 4
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Figure 15; Sample 2 Post Test Photos
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Cell Sample 3 — below figure shows highlights of cell testing. Cell venting and thermal runaway were observed,
however no evidence of fire. Figure on next page shows photos of cell after testing.

(a) Test Start
[00:00]

(b) Cell Venting
[35:46]

[56:49]

{c) Thermal runaway behavior

Fiaure 16: Highlights of Cell 3 Testing

UL 9540A, Edition 4
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Figure 17: Sample 3 Post Test Photos
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Cell Sample 4 — below figure shows highlights of cell testing. Cell venting and thermal runaway were observed,
however no evidence of fire. Figure on next page shows photos of cell after testing.

(a) Test Start
[00:00}

(b) Cell Venting
[36:00]

[66:41]

{c) Thermal runaway behavior

Figure 18: Highlights of Cell 4 Testing

UL 9540A, Edition 4
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Figure 19 Sample 4 Post Test Photos

UL 9540A, Edition 4
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Cell Sample 5 — below figure shows highiights of cell testing. Cell venting and thermal runaway were chserved,
however no evidence of fire. Figure on next page shows photos of cell after testing.

(b} Cell Venting
[00:00] [36:24]

{c) Thermal runaway behavior
[66:10]

Figure 20: Highlights of Cell 5 Testing

UL 8540A, Edition 4
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Sample 5 Post Test Photos

igure 21:

F

UL 9540A, Edition 4



Page 35 of 51 Project No. 4790838636.3

Attachment E: Cell vent gas test chamber photo and profile of chamber gas analysis (02 and Pressure) -
{Pages 35 through 35)

The gas composition test was conducted with the battery inserted into the battery gas composition test chamber
and the chamber was sealed. The battery gas composition test chamber is 2 100 L pressure vessel and is
shown in figure below.

Prior to initiating thermal runaway, the chamber's atmosphere was purged unt! a condition of less than 1%
oxygen by volume (actual 0.06%, with initial pressure 0.13psig).

Figure 22: Sample 5 instrumented and inside gas test chamber

$o2, chamber=| 0.06|% Pinitial,chamber=| 0.13|psig

Figure 23: Profile of gas test chamber {02 and Pressure)

UL 95404, Edition 4
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Attachment F: Cell Gas Analysis Repori - (Pages 36 through 36)
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Table Re-normalized Gas Quantification, excluding N, and O,, and unknown compounds.
Item Measure Chemical formula Conc.{%)
1 Carbon Monoxide CcO 14.596
2 Carbon Dioxide co, 26.925
3 Hydrogen H; 43.066
4 Methane CH, 7.051
5 Ethylene CyH, 3.289
6 Acetylene C,H, 0.118
7 Ethane C,Hg 1.060
8 Propane CH3CH,CH; 0.260
9 Propylene C;H; 0.686
10 Propadiene (Allene) C;H, 0.000
11 Ischutane CH,CH(CH;)CH, 0.006
12 Butane C H,, 0.121
13 Isobutylene C,H; 0.322
14 1-Butene C.H, 0.181
15 trans-2-Butene C,H, 0.101
16 cis-2-Butene C,Hyg 0.154
17 Pentane C.H,, 0.227
18 trans-2-Pentene C:;H,, 0.067
19 cis-2-Pentene C:H;, 0.068
20 1,4-Pentadiene C:H; 0.036
21 Hexane CH,, 0.022
22 1-Hexene CsHp 0.125
23 Benzene CH, 0.082
24 1-Heptene C.Hy, 0.025
25 Toluene C,H; 0.012
26 Styrene CgHy 0.013
27 Dimethyl Carbonate C;H 0, 1.304
28 Ethyl Methyl Carbonate C,H;0, 0.101
29 Diethyl Carbonate CsHyp04 0.000
Total Measurement result 100.000

UL 95404, Edition 4
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Amendment 1 report:
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Photo of cell/Stack:

Figure 0-3

-

Test ltem Charge/Discharge Specifications:

Figure 0-4

Charge Power, W

489.6

Standard full charge voltage, Vdc:

3.65

Charge temperature range, °C:

0~60

End of charge voltage, V:

3.65

Discharge Power, W

489.6

End of discharge voltage, Vdc:

2.5

Discharge temperature range, °C;

-20~60

UL 9540A, Edition 4
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T Table G0A S'b_e'c'ified conditioning parameters T T

Chérging:

Discharging
Power (CP), W 489.6 Power (CP), W 489.6
Standard full charge voltage, 365 Voltage at start of discharge, Vdc 3.65
Vde
End of charge voltage, Vdc 3.65 End of discharge voltage, Vdc 2.5
Charging Test Ambient, °C 0~80 Discharging Test Ambient, °C -20~60

Refer to Atlachment A-1 for charge/discharge profiles for each cell.

Table G0-2 Charge compietlon and cei! test |n|t|at|on tlmes

Cell Test Number

Cell test Date and T|me

Charge Completion Date and Time
6 2023-10-30 07:40 2023-10-30 11:01
7 2023-10-31 08:38 2023-10-31 10:50
8 2023-11-08 08:56 2023-11-08 10:49
9 2023-11-08 09:01 2023-11-08 15:36

. Tabie GO 3 Test Initiation. Detalls

“ICellTest6 . | CellTest7 = ECel[ Test 8 o Cel
Test Date 2023-10- 30 2023-10-31 2023-11-08 2023 11 08
Test Start Time 11:01 10:50 10:49 15:36
Initial Lab Temperature 25,4°C 24.8°C 25.2°C 24.9°C
Initial Relative Humidity 56.8%RH 69.4%RH 48.6%RH 50.1%RH

Table GO- 5 Thermal Runaway Results P i
SRR Cell Test 6. ‘|"Cell Test 7. Cell Test 8 ] Cell Test 97

OCV at start of test, Vdc 3.350 3.349 3.346 3.347
Average Heating
Rate, °C/min 4.5 4.5 4.5 4.5
Venting Time after the test
start 0:36:47 0:37:36 0:38:45 0:36:5b
{hh:mm:ss)

Venting Temperature, °C 166 170 167 171
Thermal Runaway Time

after the test start 0:54:59 0:65:11 0:55:46 0:54:11
{hh:mm:ss)

Thermal Runaway 237 239 234 229
Temperature, °C

: S - Table G0-5 = Average Vent and Thermal Runaway Temperatures :

Average ofCeI% Vent Temperatures, °C 169

Average of Cell Thermal Runaway Temperatures, °C 235

#tAverages of cell tests other than the gas analysis test

SR CERiES “Table G0-6 — Properties of Vent Gas'Analysis == .~ 00
Lower Flammablhty [rmi at Vent Temperature, [ 169 °C] (% vol in air) | 6.945

UL 95404, Edition 4
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Attachment G-1: Cell Conditiching (Charge/discharge) Profiles - (Pages39 through 40)
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Figure 24: Cell 6 Conditioning (Charge/discharge) Profiles
800 4
P AU DU = P
a0 | | 1 t E \ 3
200 1 25
z E ; =
§ 0 - - 2 %o
8 100 200 300 400 00 600 700 800 =
-
-200 L5
-400 1
-600 0.5
-800 0
Time (Minutes) s BONYRI (W) e Voltage{ V)

Figure 25; Cell 7 Conditioning (Charge/discharge) Profiles
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Figure 26; Cell 8 Conditioning {Charge/discharge) Profiles
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Figure 27: Cell § Conditioning (Charge/discharge} Profiles
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Attachment G-2: Cell Instrumentation Photos - (Pages 41 through 41)

i Jcoz l

-— oo |

Figure 28: Sample Instrumentation Prior to Test
Note: heaters were placed on two sides of the cell after thermocouples were instrumented.
Note: TCO1 between cell body and heater; TC02 on the cell positive; TC0O3 on the cell body not covered by
heater; TC04 Ambient iemperature; V1 cell voitage.

UL 9540A, Edition 4
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Attachment G-3: Cell Temperature Profiles during testing - (Pages 42 through 43)

Project No. 4790838636.3

Note: TCO1 between cell body and heater; TC02 on the cell positive; TC03 on the cell body not covered by

heater; TC04 Ambient temperature; V1 cell voltage.

TCO1 was used to control the temperature at 4 to 7°C/min and TCO3 temperatures were reported herein for the

surface temperature at the onset of vent and thermal runaway.

UL 9540A, Edition 4
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Figure 31: Celi 8 — External Heating 4.5°C per minute
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Figure 32; Cell 9 — External Heating 4.6°C per minute
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Attachment G-4 Cell Testing Photos - (Pages 44 through 5T)

Cell Sample 6 - below figure shows highlights of cell testing. Cell venting and thermal runaway were observed,
however no evidence of fire, Figure on next page shows photos of cell after tesling.

Project No. 4790838636.3

{a) Test Start
[00:00]

(b) Cell Venting
[36:47]

[54:59]

{c) Thermal runaway behavior

Figure 33; Highlights of Cell 6 Testing

UL 9540A, Edition 4
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Sample Post Test Photos

igure 34

F
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Cell Sample 7 — balow figure shows highlights of cell testing. Celi venting and thermal runaway were observed,
however no evidence of fire. Figure on next page shows photos of cell after tesiing.

{a) Test Start
[00:00]

{b) Ceil Venting
[37:36]

[65:11]

{(¢) Thermal runaway behavior

Figure 35; Highlights of Cell 6§ Testing

UL 9540A, Edition 4
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Sample Post Test Photos

igure 36:

F
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Cell Sample 8 — below figure shows highlights of cell testing, Cell venting and thermal runaway were observed,
however ho evidence of fire. Figure on next page shows photos of celi after testing.

(a) Test Start (b) Cell Venting
[00:00] [38:45]

(c) Thermal runaway behavior
[65:48]

Figure 37: Highlights of Cell 8 Testing

UL 9540A, Editien 4
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Sample Post Test Photos

igure 38:

F
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Cell Sample 9 — below figure shows highlights of cell testing. Cell venting and thermal runaway were observed,
however no evidence of fire. Figure on next page shows photos of cell after testing.

(a) Test Start
[00:00]

{b) Cell Venting
[36:55]

[54:11]

(¢} Thermal runaway behavior

Figure 39; Highlights of Cell 6 Testing

UL 9540A, Edition 4
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Figure 40: Sample Post Test Photos

UL 9540A, Edition 4
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Cell leve! information

Cells in Module:

eManufacturer Name

ePart Number

Contemporary Amperex
Technology Co., Limited

CBDDO

eChemistry Lithium Iron Phosphate
eFormat Prismatic
Ratings (Vdc, Ah) : 3.2V, 306Ah
Was the celi certified? : Yes
Standard the cell was certified to: UL 1973
Organization that certified the cell: VIH62898
Average cell surface temperature af gas venting, °C: 154
Average cell surface temperature at thermal runaway, °C: 241
Gas Volume: 204L
Lower flammabitity limit (LFL), % volume in air at the ambient 8.595
temperature:
Lower flammability limit (LFL}, % volume in air at the venting 7.24
temperature:
Burning velocity (Su) cm/s: 54.20
Maximum pressure (Pmax) psig: 102.74

Cell Gas Compositiom:

Gas Measured %

Carbon Monoxide CcO 14.596
Carbon Dioxide COz 26.925
Hydrogen Hz 43,066
Methane CH4 7.051
Acetylene CaHz 0.119
Ethylene Cali4 3.289
Ethane C2Hs 1.080
Propylene CsHs 0.686
Propane CaMg 0.260
- ‘ C4 (Total) 0.865
- C5 (Total) 0.399
- C6 {Total) 0.148
1-Heptene C7H14 0.025
Styrene C8H8 £.013
Benzene CesHe C.082
Toluene CrHs 0.012
Dimethyl Carbonate CsHsO3 1.304
Ethy] Methyi Carbonate G4HaOs 0.101
Total - 100

UL 9540A, Edition 4
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Module level Inforimation

Mode! No: M02306P05L.01

Ratings (Vdc, Ah) : 166.4V, 612Ah

Module cell configuration (xS/yP) ......: 5282P

Module dimensions (W x D x H (mm)) : 830mm*2235mm * 250mm
Module weight (kgs) : 653:15kg

Module enclosure material: Bottom enclosure

-Matetial: AIB0B3.T6

~Thickness: 22mm

-Size: L"WH*H(mm) (2235+3.5Y5(830+3)*(31+3)
Top Plastic enclosure:

-Material. PP

-Thickness: 22.5mm

-Size: L'WH*H {(mm) 2203.1*830%218.5

-Fire rating: V-0

-Maximum ambient temperature: 90£2°C

Was the module certified? : N/A
Standard the module was certified to: N/A
Crganization that certified test item: NIA

Cell failure test method performed for the module level (summary of method and test clause):
External heating using thin fiim with 4°C to 7°C thermal ramp.

[(] Nail Penetration

[] Overcharge

[] External short circuit (X Q external resistance)

[ ] Others

Description of method used to fail cells if other than external thin film heater with thermal
ramp, :N/A

Description of components employed within the module that serve to supress propagation (fire
protection features).

N/A

Number of initiating cells failed to achieve propagation. 1

Thermal Runaway Propagation: Initiating cell went into
thermal runaway and
propagated to three
adjacent cells,

Maximum Smoke Release Rate {(m%s) 0.62

Total Smoke Released: {m?) 1.41

Total smoke released duration :47:08 to 2:00:00

UL Bb40A, Edition 4
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Peak Chemical Heat Release Rate: (kW):

No flaming occurred

External Flaming:

No external flaming
occlired

Location(s) of Flame Venting:

No flaming occurred

Flying Debris:

No flying debris occurred

Re-ignitions:

No further re-ignitions
were observed during post
test observation

Summary of Module level test Gas Analysis Data:

Gas Analysis!

B4 Flame ionization detection

[] Fourier-Transform infrared Spectrometer

Hydrogen Sensor {palladium-nickel, thin-film solid state sensor)

X White light source with photo detector (smoke release rate)

° Gas Composmon & Voiume for Each Compound (PrenfEammg and After flame)

| omoomoms | omipe | perenng®) | s | MSnddcame
Tolal Hydracarbons Hydrocarbons 260.29 No fiaming 0.50

(Propane Equivalent)

Carbon Dioxide Carbon Containing | 217.03 No flaming 1.82

Carbon Monoxide Carbon Gontaining | 77.57 No flaming 0.61

Hydrogen Hydrogen 263.37 No flaming 14.29

Summary of Module testing:

Performance Criteria in accordance with Clause 8.4 and Figure 1.1:
[X] The effects of thermal runaway was centained by the module design;
[ ] Cell vent gas (based upon the cell level test) was non-flammable

Necessity of a unit level test

[X] The performance criteria of the module level test as indicated in 8.4 and as shown in Figure 1.1 of UL
9540A 4th edition has not been met, therefore unit level testing in accordance with UL 9540A will need to

be conducted on a complete unit employing this module,

[ 1 The performance criteria of the module leve! test as indicated in 8.4 and as shown in Figure 1.1 of UL
9540A 4th edition has been met, therefore unit level testing in accordance with UL 8540A need not be

conducted,

Testing Laboratory information

Testing Laboratory and testing location{s):

Testing Laboratory:

Beijing Building Materials Testing Academy

Testing location/ address

---------------------------

Block 1, B15 Yaxin Road, Doudian Town,
Fangshan district, Beijing 102402, CN

PSN: 3369633

UL 9540A, Edition 4
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Tested by (name, signature) ...t Zhang Qi, Huang Fei
Witnessed by {for 3™ Party Lab Test Location) N/A NIA
{name, signature} ....cccicniccnninninnn :
Project Handler (name, signature)...............: Arui Zhou Af«uthou
Reviewer {name, signature) ................; Benjamin Liu Em&qﬂ;b Zf,m

List of Attachments (including a total number of pages in each attachment}:

Attachment B: Module Construction Photos - (Pages 20 through 20)
Attachment C: Module Instrumentation Photos ~ (Pages 21 through 21)

Attachment E: Module Testing Photos - {Pages 23 through 24)

Attachment A: Module Conditioning (Charge/discharge) Profiles - (Pages 19 through 19)

Attachment D: Module and Initiating Cell(s) Temperature Profiles During Testing - (Pages 22 through 22}

Attachment F; Module Gas Flow Rate and Heat Release Profiles - {Pages 25 through 27)

UL 95404, Edition 4
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Photo(s}) of module:

Charge Power, kW:

Standard Full charge Voltage, Vdc:

s Charge temperature range, °C:

¢« End of charge voltage, Vdc:

» Discharge Power, kW:

» End of discharge voltage, Vdc:

+ Discharge temperature range, °C:

¢ Storage temperature, °C:

Test Item Chargei/Discharge Specifications:

 mozsoePostor

50.91, then 5.091

Any cell reaches of 3.65V or total voltage
reach 189.8V

0~60

Any cell reaches of 3.65V or total voltage
reach 189.8V

50.91

Any cell reaches of 2.5V or total voltage
reach 130V

-20~60

-30~60

UL 9540A, Edition 4
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UL 9540A, Edition 4,

Clause Requirement + Test Result - Remark

Verdict

Test item particulars. ... ocsoo o :

Possible test case verdicts:

- test case does not apply to the test object........... : N/A

- test object does meet the requirement......c..oureinns P (Pass)

- test object does not meet the requirement...........: F (Faii)

- test object was completed per the requirement...: C{Complete)

- test object was completed with modification...... : M{Maodification)
Testing .. s :
Date of receipt of test item ........comrvnnnnsrsinonnn . 2023.08.15

Date (s) of performance of tests........cmniiiinnnnnnt. 2023.08.18

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
“(See appended table}" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

Manufacturer’s Declaration of samples submitted for test:

The applicant for this report includes samples from Yes

more than one factory location and a declaration from | ™ Not applicable
the Manufacturer stating that the sample(s) submitted
for evaluation is (are) representative of the products
from each factory has been provided..........cocvvienenne :

UL 9540A, Edition 4
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Clause Requirement + Test

Result - Remark Verdict

Name and address of factory (ies).....comimnna?

Factory1: Contemporary Amperex Technology Co., Limited

Factory address1: No.2 Xin'gang Road, Zhangwan Town,
Jiaocheng District, Ningde, Fujian, China

Factory 2: Guangdong Ruiging Contemporary Amperex
Technology Limited

Factory address 2; No.1 Contemperary Avenue, Sihui City,
Zhaoging City, Guangdeng Province, People's Republic of
China

Factory 3: Yichun Contemporary Amperex Technology
Limited

Factory address 3: No.1 chunfeng Road ,Economic and
Technological Development Zone |\ Yichun City, Jiangxi
Province, People's Repubilic of China

Factory 4: Jiaocheng Contemperary Amperex Technology
Limited

Factory address 4: No. 1, outer ring road, Feiluan Town,
Jiaccheng District, Ningde City, Fujlan Province China

General product information and other remarks:

Battery Module Model M02308P05L01 empioys cell Models CBDDO0 manufactured by Contemporary Amperex

Technology Co., Limited, rated 166.4V, 612Ah.

UL 9540A, Edition 4
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were selected to present the greatest thermal exposure
to adjacent cells

showing locaticn within the
medule of the cell{s) forced into
thermal runaway

Clause Requirement + Test Result - Remark Verdict
5.2 Module Construction L
5.2.1,5.2.3 |Construction information See Test Hem Description at the ' -

beginning of this report =
General layout of module contents See Attachment B =
5.2.2 Module certified to UL 1973 No
Organization that certified module: N/A i
6.1 General
8.1 Samples
8.1.1 Samples conditioned through charge discharge cycling | See Attachment A for profiles M
a minimum of 2 cycles. See Table 1 for specifications
8.1.2 100% SOC and stabilize from 1h to 8 h before testing | See aiso Table 2
The module voltage was
chacked before the test, and
the voltage did not drop further
compared to 1h to 8h alter
cycles, which was judged
acceptable.
8.1.3 Electronic controls such as BMS not relied upon during c
testing.
8.2 Test Method -
8.2.1 Ambient indoor laboratory conditions: See Table 3 M
25 +5°C (77 £9°F) The ambient humidity at the
<50 £25% RH at the initiation of the test. beginning of the test was 79%.
The engineering judgment is
that it is acceptable.
8.2.2 Test conducted under a smoke collection hood See Attachment C for figures C
appropriately sized for the module showing location within the
module of the cell(s) forced into
thermal runaway
82.3 The weight of the module was recorded before and See Table 11 C
after testing, (kg)
824 A sufficient number of cells were forced into thermal See Attachment C C
runaway to create a condition of cell to cell propagation | gae Tables 4 and 5
within the module. ,
One cell was forced into thermati
runaway selected by client.
The location of the cell(s) forced into thermal runaway | See Attachment C for figures C

UL 9540A, Edition 4
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Clause Requirement + Test Result - Remark Verdict
8.2.5 The method used to initiating thermal runaway in the See Summary cf Cell Testing at C
cell(s) were in accordance with 7.2 the beginning of this report,
826 The occurrence of thermal runaway was verified See Test Results from Cell C
Level Test from the beginning of
this report.
See Attachments D
8.2.7 The module was placed on top of a non-combustible See Attachment E C
horizontal surface with the module orientation
representative of its intended fina! installation.
828 The chemical heat release rate of the module was See Table 10 Cc
measured with oxygen consumption calorimetry See Attachment F
829 The chemical heat relate rate was measured for the See Attachment E C
duration of the test
8.2.10 The chemical heat release rate was measured using See Table 10 C
the following equipment: See Attachment F
o Paramagnetic oxygen analyser
» Non-dispersive infrared caron dioxide and
carbon monoxide analyser
e Velocity probe
e Type K thermocouple
The instrumentation was located in the exhaust duct of ; See Attachment F C
the heat release rate calorimeter at a location that
minimizes the influences of bends or exhaust devices.
8.2.11 The chemical heat release rate at each of the flows was | See Attachment F C
calculated in accordance with 8.2.11.
8.2.12 The hydrocarhon content of the vent gas was measured | See Attachment F C
using flame icnization detection,
Hydrcgen gas shall he measured with a palladium- See Table 9 C
nickel thin-film solid state sensor.
8213 The hydrecarbon content of the vent gas may also be | FTIR analysis was not used in C

measured using a Fourier-Transform Infrared
Spectrometer with a minimum resolution of 1 cm-1 and
a path length of at least 2 m (6.6 ft), or equivaient gas
analyzer.

accordance with the Certification
Requirement Decision:
Corrections to gas
measurement methods to make
FTiR as an option for measuring
hydrocarbon contents of gas
emissions and to include
Hydrogen measurements during
the Unit Level Test.

FTIR was considered redundant
to the other gas measurement
methods used.

UL 9540A, Edition 4




Page 11 of 27

Project No. 4790931782

UL 8540A, Edition 4,

Clause Requirement + Test Result - Remark Verdict
Went gas velocity and temperature measurements C
respectively were obtained in the exhaust duct of the
heat release rate calorimeter using equipment specified
in 8.2.10.

8.2.14 The light transmission in the exhaust duct of the heat C
release rate calorimeter was measured using a white
light scurce and photo detector for the duration of the
test,

8.2.15 Smoke release rate was calculated as outlined in 8.2.15 | See Tahle 10 C

See Attachment F
8.3 Module level test report
a. Module manufacturer and model number, See Test item Description in C
¢.  Module configuration;
d. Module construction features; See Attachment G C
See Critical Components Table
e. Module voltage corresponding to the tested See Table 3 C
S0¢C;
f.  Thermal runaway initiation method used; See Attachiment C C
g. Heatrelease rate versus time data; See Table 10 C
See Attachment F
h. Flammable gas generation and composition | See Attachment F C
data; See Tables 8 and 9
i. Peak smoke release rate and total smoke See Table 10 C
release data.
j.  Observation(s} of flying debris or explosive See Table 12 cC
discharge of gases;
k. Observation(s} of sparks, slectrical arcs, or See Table 12 C
other electrical events;
. Identification/location of cells(s) that exhibited §gee Tables 4 and 5 C
thermal runaway within the module;
m. Locations and visual estimations of flame See Attachments E and F C
extension and duration from the module; See Table 7
n. Module weight loss; See Table 11 e
c. Video of the test. c

8.4 Performance — Module level

8.4.1 The following performance conditions are met during Thermal runaway was contained P
the module level test: by module design.
aj Thermal runaway is contained by module design;

LIL 9540A, Edition 4
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Clause Requirement + Test Result - Remark Verdict
b) Cell vent gas is nonflammable as determined by the | Cell gas report show the cell F
cell level test gases are flammable. See Cell

Gas Composition Table.

UL 9540A, Edition 4
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Clause Requirement + Test Result - Remark Verdict
R "~ Table 1 = Specified conditioning parameters =~ -
Charging: Discharging:

Power {CP), kW

50.81,then 5.091 Power {CP), kW

50.91

Standard full Charge
Voltage, Vdc

Any cell reaches of 3.65V
or {otal voltage reach
189.8V

End of discharge
voltage, Vdc

Any cell reaches of 2.6V
or total voltage reach
130V

Cutoff Voltage, Vdc

Any cell reaches of 3.65V

Cutoff Voltage, Vdc

Any cell reaches of 2.5V

or total voltage reach
180.8V

or total voltage reach
130V

Charging Test
Ambient, °C

0~60

Discharging Test -20~60

Ambient, °C

Refer to Attachment A for charge/discharge profiles for the module.

“‘Table 2 = Charge completion and module test initiation times -

Charge Completlon Date and Time

Module Test Date and Tlme

2023-8-14 1¢:01 PM

2023-8-18 09:33 AM

. ‘Table 3 ~Test Initiation Details =~ 0 Lo
Module No.:
Test Date 2023-08-18
Test Start Time 09:33 AM
Initial Lab Temperaiure 28.0°C
Initial Relative Humidity 79%
Module OCV at Start of Test, Vdc 173.2V

- Table 4 = Approximate time of thermal runaway propagation through module.:: -~

initiating cell

Time to thermal runaway Location
0;48:563 Cell 20-2
0:50:41 Cell 20-1
0:54:54 Cell 21-1
1:.07:12 Cell 21-2
BE e R e “Table 5 = Test overview timeline . B
Time {HH:MM:SS) Event Descrlpt:on
00:00:00 Test Start The test was started and the heater was turned on to heat the
initiating cell (Celi 20-2) at a ratic of 4 ~ 7 °C/min.
00:47:08 Venting of initiating | Initiating cell (Cell 20-2} vented at around 173.% °C measured
Cell through TC 2-1 by an indication of sudden dip in cell's
temperature curve. See Figure (b)
00:48:53 Thermal runaway of Initiating cell (Cell 20-2) was at around 183.2 °C measured
initiating cell through T2-1. The temperature of celf 20-2 began to increase
inan uncontroliable manner, With the release of smoke. See
Figure (¢)
00:50:41 Thermai runaway of | Thermal runaway propagated to nearby cell (cell 20-1). More

gas released and accompanied by electrolyte and molten
material outflow. See Figure (&)

UL 9540A, Edition 4
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Clause Requirement + Test Result ~ Remark Verdict

00:64;64 Thermal runaway of | Thermal runaway propagated to nearby cell (cell 21-1). More
initiating cel! gas released. See Figure (f)

01:07:12 Thermal runaway of | Thermal runaway propagated to nearby cell {cell 21-2}. More
initiating cell gas released. See Figure (g)

02:00:00 Test Termination Data acqulisition was stopped. The module was left in the test

overnight and with video monitored.

UL 9540CA, Edition 4
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Clause Requirement + Test Result - Remark Verdict
" Table 6 = Gases measured and measurement methods used in unit level testing = =L
Measurement Method Gases Measured | Chemical Formula Gas Type

Flame lonization Detection (FID) Total Hydrocarbons - Hydrocarbons
Solid-state Hydrogen Sensor Hydrogen Ha .
Non-dispersive infrared spectroscopy Carbon Dioxide CO2 Carbon Containing
(NDIR) Carbon Mongexide CO Carbon Containing
# - This table was modified to reflect the gases measured during testing.

S - Table 7.- Gas generation periods - SR

Time Condltlon
0:47:08 to 02:00:00 : No flaming

External Flaming of Gas
Condition Duration (hh:mm:ss)

External Flaming of Vent Gases:

N/A

“ ' Table 8—'Summary of battery gas volumes for deflagration hazard calculations = <~ - |

. . ; Minimum
Gas Component Gas Type %ng P(T)' Durlng(f)lam;ng detectable flow
g rate (LPM)

See Table 9

' Table 9= Summary of battery gas volumes for deflagration hazard calculations. = =

Gas Component Gas Type Ii}iz:i]r;ggP(rle)- During(LF)Iaming detlt\aﬂ(;?:gllen;iow
rate {(LPM)
Propens Eaeny OB Notaming | 0%
Carbon Dioxide Carbon Containing 217.03 No flaming 1.82
Carbon Monoxide Carbon Containing 77.57 No fiaming 0.61
Hydrogen Hydrogen 263.37 No ftaming 14.29

“‘Table 10~ Smoke and heat release rate -

Heat Release Rate (HRR)

Smoke Reiease Rate (SRR)

Peak Chemical HRR (kW)

O(No flaming)

Maximum SRR (m%s)

0.52

Total Smoke Released (m?)

1.41

UL 9540A, Edition 4
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Clause Requirement + Test Result - Remark Verdict
L0 Table 11 ~ Module Weight During Test, kg &
Before Test: 655.5Kkg
After Test: 653.5kg
Weight Loss: 2kg
.- Table 12 — Other Observations during module test e
Observed, Yes/No Location
Flying dehris No N/A
Explosive discharge of gas No N/A
Sparks or electrical arcs No N/A

UL 9540A, Edition 4
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TABLE: Critical components information
Object / Part | Manufacturer/ | Type / ' |Technical data - - | Standard | Mark(s) of BT
No. : " - itrademark/ model R L - 0 {conformity
Cells CATL CBDDO | Nominal voltége: 3.2Vdc UL 1973 UL MH62898
Rated capacity: 306Ah IEC 62619: JPTUV-146897
2022
Metal CATL - Material: AIG0B3.T6
enclosure Thickness: z2mm
Size: L*W*H({mm) - B
(2235+3.5)*(830£3)%(31+3)
Plastic NHPP- | Fire rating: V-0
l FR -
enCIosUT® | 0000013277 Material: PP UL746 UL E171666
NHPP- | R1: 65°C
FR-2
Connector 0000007975 REA4 Voltage: 1500VDC
Current: 350A for TUV, 300A uL4818 UL E526230
for UL EN 61884 J 50586103
Fire rating: V-0
Connecting | 0000009966 3932 Voltage: 2000V UL 758
wire for HY Current-carrying capability: EN 50525 £2i4184
75°C 350A IEC 60227 M.2021 206.C63716
Maximum ambient ’EQ ' T
temperature-40°C~+125°Cc | 80228:2004
Wire for LV Voltage: 600V Elél%gggs
Wire diameter: (0.5~4mm?2) E£214184
0000009966 13866 | p1asimum ambient IEC 80227 | 0B160705.DNTDS30
temperature: -40°C~+105°C IEC
P : 60228:2004
Plastic
material PP Fire rating: V-0
(Harness 0000015262 CB6540R- | Maximum ambient UiLe4 SHMR220800424401
isolation G20HF temperature; 90+2°C
plate)
Plastic 0000007541 46GF30 |Fire rating: V-0
material Maximum ambient
(Output pole temperature; 180°C ULo4 UL E225348
base)
Plastit_: Fire rating: V-0
material 0000067929 MPP Maximum ambient UL24 UL E5099656
(Buffer pad) temperature:. 100°C

UL 9540A, Edition 4
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Plastic

material U42B- Fire rating: VIM-0

(PC 0000007929 1(PC) Maximum ambient ULo4 A2230075498101C

Insulating temperature: -40°C ~+85°C

sheet)

Plastic PBT- Fire rating: V-0

material 0000027338 | 5eaq Maximum ambient UL94 UL £E225348

(Fuse base) temperature: 120+2°C

Plastic

material PBT- Fire rating: V-0

(Wire 0000027338 GF30 Maximum ambient ULo4 UL E225348

harness temperature; 120+£2°C

bracket)

Plastic

material Fire rating: HB

(Injection- 0000027338 POM Maximum ambient ULo4 UL E171666

molded slide temperature; 90+£2°C

rail}

Plastic

material Fire rating: V-0

{Fuse 0000027338 P2G({X) Maximum ambient UL94 E204321

Protective temperature; 120£2°C

Cover)

Plastic_: Fire rating: zV-0

material 0000011532 SecA Maximum ambient ULD4 UL EE29227

(Gasket) temperature: -50~200°C

Mica paper Fire rating: V-0 GBIT 2408- i
0000014138 | _ Maximum ambient o008 | MSZZ0TIZ040C-04

temperature: 1000£200°C ULS4

UL 9540A, Edition 4
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Attachment A: Module Conditicning (Charge/discharge) Profiles - (Pages 19 through 19)

Ntoe: 1. BMS power reducticn charging strategy is as foilows: initially charge at 1P until the battery voltage is
3.65 V, then reduce the charging power to 0.5 P, while the battery voltage is 3.65 V, reduce the charging power
to 0.25 P, then charge at 0.125 P and 0,05 P to 3.65 V in turn, and then stand for 10min, and discharge at 1P

power until the voltage is 2.5 V, and the discharge ends.

2. Charge to 100% SOC: Charge at constant power 50.91kWW untii any cell voltage reaches 3.65V then derate

until charge with 0.05P till 188.8V or any cell voltage reaches 3.65V

200 80
175 /‘"”M")\ ' T L T &0
150 \{ w( ; 40
125 | 20
= : =
% ’ %F? E E H o) &é
100 = o
S B 3
= &
75 -20
50 : -40
N e
25 -60
0 -80
0 50 100 150 200 250 300 350 400
Time {Minutes) e ORAGR(V) oo POWET (KW)
Chargre/Discharge Cycle
184 80
[T M—'—"""""" e
178 I 60
I k\
> / -
5 ’ 2
B 2 0 9
=) 2
= &
166 20
160 4 e e o
o) 10 20 30 40 50 60 70 &0 90 100 110 120 130 140
Time {Minutes) s DY AGEA V) Power (kW)

Charge to 100% SOC
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Attachment B: Moduie Construction Photos - (Pages 20 through 20)

Figure 2: Photo of cell with Heaters

Figure 1: Photo of cell - large side

e

Figure 3: Cell with heater. two pieces of 203.0 mmby
1562.4 mm for each sample.

Figure 4: Photo of module

Figure 5; Mica sheet in the module

Figure 8: Photo of module

UL 9540A, Edition 4
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Attachment C; Module Instrumentation Photos - (Pages 21 through 21)

Figure 7. Module on the test platform-side view

Figure 8: Module on the test platform-front view

separately.

Panel orientation

Target cell

~—
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Note: The thermocouple T1-1 was used to control the supply power to the heater to keep the heating rate at 4
~ 7 °C/min. T2-1 and T2-3 were used o represent the temperature of initiating cell.

T1-1, on the wide side surface center of celi 20-2, between the call and heater.

T1-2 on the other wide side surface center of cell 20-2, between the call and heater.

T2-1, T2-2, on each wide side surface center of cell 20-2, not covered by heater.

V1, V3, V4, VB, VB, VB, V7, VB, V3 was the voltage of cell 18-2, 20-1, 21-1, 22-1, 7-2, 33-2, M8, M7, M8

T3 to T8 and Ta to Tc were attached on the wide side surface center of cells shown in below illustration.

Figure 9: Locations of TCs
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Attachment D: Module and Initiating Cell(s) Temperature Profiles During Testing - {Pages 22 through 22)
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(a) Test Start
[00:00:00]

(b} Initiating cell Venting
{00:47:08]

2

(c} Smoke released from enclosure
[00:48.53)

{d) Thermal runaway of initiating celi
[00:50:41]
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{e} Thermal runaway of adjacent cell 21-1 {fi Thermal runaway of adjacent cell 21-2
{00:54:54} [01:07:12]

(9) Test Termination
[02:00:00]
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Attachment F: Module Gas Flow Rate and Heat Release Profiles - (Pages 25 through 27)
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Figure 12: CO, CO2 Volumetric flow rates
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Figure 13: THC, H2 Volumetric flow rates
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Safety Architecture of Gridstack Pro system

Description Diagram / Table

Fire Detectlon and Alarm

. Each row of Battery Enclosures contafns smonltored data loops that connect Battery Enclosure
i fire alarm contra! units. They communicate faults or alarms to the Fluence 05 and DAS, Eack
Core cantains these safety components;

« Four multi-detecior per Baltery Enciosure Cora Sunget Fp it
«Two H2 gas delector per Battery Enclosure Eretyiu (C2E) el w1
+Flre alarm controd unit output to £-5tap on the CSE :

sUne HornfStrobe and mults detector on the CSE

#An aerosol canister is optionally avaable.

System Gvarview,

The 1/Q devlce allows connectlons tor g

+Activate F-Stop to stop the chiller and HVAC units in 1he Batiery Enclosuse In case of fire L 1t s
sReceive a signa! from the aerosol canlster {If Instalied}

»Receive 3 signal from the H2 gas delector far alerm and fault conditions
sActivate the Vent Panel and Combustibie Concentration Reduction System (CCRS) when CO or
H2 ar smoke is detected Inside the Baltery £nclosure

+Racelve a signal from Llte vent system to monilar Vent Panel position
sRecelve a signal fram CCRS 1o monltor the exhaust fan status

Erccrell

Figura 3+ 1: £xamplo of Fira Alarm System

Tatda 3.1 Battery Enctsrors Lavad Fus Deroshivn 248 Alarm Pavines

Uutticritedin davactor
T, smaby, ard lempteabung)
Weratlon  basile Rofiesy
Companrarn

Clor: The Frascrce ¢1CO sheie 30 peon lad eatet OK go1
7. doperates thi Esdatura Yent Paral 4= the CCS erhasst
Tanly yatehed 10 b 4105 ded Sore 5o, 1 feds A gr SHate
Cerd Fre placm en 3B ol umit which Activatts 8 t4e et sarm,

UL Bodel GUHCHMI S CBAIE  + $moke? Tmperiture dstacton Fsmobels detected Ine a Batery
ENAIEC Medal OOHOIG+EE
T

Sraicsnrevent Panl and the LERS &1 hyst Fands sakched OM 2%
sates the Cere FStop. kakads 2 Hignalcobhe Cave Fre staem cornol
ardt et a s A s hee sarm

ria datuctor v Smoke f Temparatura datudien il srche g detetidcr i parature
tempranial 105800t 1F 3 Erelssnine Yort Panel ard The
fLoeantea -t BCP ed Q1A dertesis tha Cere F-50ap Hsendt
. Compartmerat sEgnatto the Coref. eonted uetikich ang vates aste fre
Each Baltery Enclosure contalns two /0 modules, faur multl-criterta smeke and €O sensor, UL Model DOHISH b DIHE -y

two H2 gas detectors, HYAC and chlller. Some Battery Enclosures may have a thermally

ERATE Wadad OOHTAY « OR-T21
activated 2erosef canister {optional). All devices conform ta UL and EN/IEC standards,

Enclosure Alarm Systems|When triggered, the system activates an afarm and LED s the care and master fire alarm Hgay dalacear T piestrn oz gy eieates GH gt conbions Rormaesite
contral unit, an extedor horn and light, and transmits a signal to Fluence supervisory central Madui SFCGIONE Gt -cf‘--'x:x‘r:'rtm Fssep. aamdea ignal 1 the Cove e pavmcaneed
: rltwhich SRS B8iCe e arm.
station and Lo the |ocal fise department. £ach incldent varies depending on the battery shkze, O Device Prcuttes on ot estat'e d g llnput and  platetpotla descas ritate
system chemistry, and state of charge. UL Bsadalentid) Tt sty Evdosuie o tem v vt wih e Ervlisiee L e atan
EHEC HedvLFOCINIR senmelune

+ DIpal Inpute Connantad 13 H2 gar Coomton o mann s the deuee
wendtion Vent Pam o posiens, and tha €CRS echaunt

1 Quiput: Caornacled 10 kg FStap vyshem 1=gia the Eoukisend 1o

stnp tha HAAC 3nd ok iter oalis 953 crerates the ¥ert Praet and CCRS
Frhagtfan
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Table - 2: Cora-loval Fire Dotection and Alsim Dawices

Cor fira The Care Fre alam cirteelunt proyidis upto [pur kops, whare each120p Covars tae
#lum eaalesd coreliodt of Battery€nclapnes, the Core fieg slsum urituzes o tuo-a're does loop which
ualt ca'lects data from and monitaes 3 davices connected ta that loop. Far 1A devies, tha Core
Fresh Ay atgnal

' 9 e ftha daufce,
UL model, Afoursn're coble powersthe deites. Ond 24V 1§40 battery supphes
FCRM-U5 povier tothe harn and solis For 4 mia'mum af fye minstes andto
monter 3t denieas Tor op to 34 haurs.
LNIEC modl, Atveoawlre able powers the devlces, One 12V 254h battury supphes
FCT24-24 potar 1o tha han and stiebs fu s minfmym ot b minates and to
meritor all devicas For up to 24 heurs.
Multberitaria UL Model. v €O dutuctor: The prasence of CO abave 30 ppm indicates OF
detacior GOHCHI g45 cend ons it sends a wgnatio tha Cae Fra afarm centiol
) KO gmoke,  ENIRG Hadyl unitwhich Acthates 3 s4e fre slarm, The Core F-Step s a'so
| | 3 -
Core Alarm Systems|The Core-levef devices are contained in the Core Suppart Enclosure {(SE} " SaHC?4 actlvsned yich st dona the Core.
temperature) « Smaks J Tamprrature datustors f smote Is devected nside 3
Batiery Erciosure or tamparsture s above §59C (207 'R the
core F5t0p 1 actfvated which shuts dovims the core, I sends o
dgaal 13 the Core Fre Aarm contrel it which actvstes a she
lire atarm.
Herafftrebs UL modst Thehon ard stroba clearly identy the offected Core connacted tothe
ASTS-RAP C5E.
EHIEC Modal: The hzm and strobe are activated when:
Fos226-03

* Hior£0 s ditacted In say Bettery Entloaure In the Cors:
Specific sound and strobz,

+ Smoke/Tamparature Is dntacted tn uny Baitery Enclosure in
the Cora:
Fire #larm yound 30d stcke.

The fire alarm system 5 an object detection and alarm system. As such, there are no
mandatory HFPA ner EN standards. However, the system has been designed to comply with
Compllance[NFPA 69 and 72 {for UL reglons) and with EN 54 {for 1EC regions).

The core fire paneis and the master fire panels have 24 hes battery backup fn standby mode
and 30 minutes battery backup during alarm time in compliance with [FPA 110,




La

f Safety Concept

Batiery Enclosures use the concept of Layess of Safety, as shownin Flgure4- 1,

“indulation and distance batwesn
: Enclosures .
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Mitigation
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Figura 4 . 1: Layers of Safety

Normal Operation

The flrst preventiva layer of safety 5 the system deslgn, The baitery system Is desfgnad, built,
and tested to operate within the spedified normal operating conditions and prevent an avent
from happening In he first place. The Battery Enclosure Is designed with enough cooling
capacity ta cover all foreseeable operating conditlons. faverter and battery are matched to
assure thal power, current and vollage will be within the allowed operating range for the
battery system, Fluenee's F.OS controks sat-points to charge and discharge power as required
for the dilfesent cperating profiles. The Battery Enclesure Is <ertifled wader UL3540 and IEC
61435 standards.

BMS Intervention

The BMS provides the second preventive safety layer by disconnecling the battery system in
case of ive cell 1ep over- and und ltage, and current durlng charge
or dischaige. Safety functions as performed hy the BMS have been designed and tested to

compiy with FL “¢" of IS013848-1/-2.

The Fire Alarm system

The fire alarm system Ts the third layer of safely in the Batlery Enciosure and provides both
mitizaiicn and prevention functions:

1t provides mitigation by shutting down the HVAC and chiller unlts in the orizlnating Battery
Enclesure In case of o H2/CO/smokeffre alarm,

21t provides mitigation through Its locat and remote alarm functions as described balow.
+The fire alarm system Is designed, bullt, and lested te comply with NFPA 69 and 72, and its
primary functlon Is to make sure:

The Inclplant off-gassing and fire can be very guickly identified before any significant volume
of gases are released.

«That the location of the originatlng Baltery Enclosure can be eastly identified.

«Thal first responders are alarmed

+That glven the sound and visible alarms, following the site-specific emergercy plan,
avacuation from the affected focation can happen.

In terms of risk reduction, the fire alarm system parts and topology have been assessed by a
third- party and determined to comply with a SIL2 under IEC §1508. It Is the most Impurtant
safety function In terms of rechicing overall expasure to the tlsk area In the proximity of the

affected ualt,

Stte Emergency Plan

In terms of Miligation, the S{te Emergency Plan [SEP) Is key. [L[s the SEP together with the fire
alasm system that makes sure employees, duly authorized visitors, first responders, snd
eventual service providers have been traled and Informed how to quickly evatuate the site
and how to further proceed in case of a fire or H2 or CO afarm, eliminating any undue
exposure refated to a potential event.

Venting Mechanism

The venting mechanism Is the filth {mitigation) layer of safety and has been desfgned ang
1ested to make sure that combustible gases cannot accumulate I large guantities inside the
Baitery Enclasure. The Vent Panel and CCRS is designed In accordance with NFPA 69 standards
which ensure that the cencentration of gas Inslde the Battery Endosure §s always mainialned
below 25% of Lower Flammabillity Limit (LF1) and hence explosion risk is mitigated.

Deflagratfon Panels

The defiagration panals provide the sisth {mitigallon) layes of safety to the Battery Enclosure.
They act as a redundant system If the venting mechanism falis. Between the fire alarm belng
activated, fadicating either theinitial presence of combustibie gases or fire in the Battery
Enclosure, and tha Vent Panel and CCRS apening, anything betvieen 4 5 to 30 s time can lapse,
Shouid enowgh gas be accumulated In that perlod, the deflagration panels will be able to
swiftly release the pi afan tuaf defl ion that wouid result from a combustible
23 Ianltlon event withoul damaging the Batlery Enclosuce.

COMBUSTIBLE CONCENTRATION REDUCTION SYSTEM [CCRS)

The CCRS includes an alr indet and an outle! for cambustible gases, The alr infet has two
louvers at the front of the Raitery Enclosure, the cutiet has two exhaust fans pushing the
combustible gases through a venting systern. The CCRS reduces the concentration of gas In the
Battery Enclosura below 25% of Lower Flammahliity Limit {LFL).

DLFLAGRATION PANELS

Each Battery Enclosure includas six deflagration panels, devices anginzesed to direct the force
of an explosion should ene occur faside the Battery Enclosure. These are located on the roof
of the £nclosure, to direct any such forces upwards above the Battery Enclosure, The
deffagration panels are tetherad {o the Endosure to prevent the panels frem fiying free from
the Battery Enclosure.

The deflagration panels, vent Pane! and CCRS are engineered according to NFPA 68 and 69
and serve as explosian control per Section 4,12.1 of NFPA B55.

How Does the Ven System Work?

The CCR systermn consists of a vent panel at the top of the Battery Enclosure aleng with two
exhadst fans and Infol louvers at the front of the Battery Enclosure, if the fire alarm systemn
deterts smoke or CO or H2, it will operale the exhaust fans and open the inlet lovvers and
vent panel using power from the universal power system [UPS) In 2ach Battery Enclosuce,
These fans run continuously, Ypan cenciusian of an event, the CCAS can be manuatly closed at
the fire alarm control unit,

o=t
[

Figsra 5 - 41 Battaey Encfosime Deflagration Panals amil CCRS

TEST RESULTS

Preflagration panels ara designed based on potential gas concentrallons based on data from
L1, 95404 Test Method for Evaluating Therma! Runaway Fire Propagation n Battery Engsgy
Starage Systems of cell and module, In Battery Enclosure testing, explesions could not be
creaied uatil gas concentrations exceeded the [ikely gas concentrations based on UL 85404
testing, Upon ignillon, the deflagration panels successfully directed the force of the explosion
tpwards, The Battery Enclosure structere remained intact,

SNOW LOAD

To shmulate potential snow loads on the dellagration panels, sandbag testing was conducted,
The dellagration pane!s were shown to successfully eperate at loads of 130 kg/m2.




Core Safety System Topology

The diagram Is an example of the control topolagy for the Gridstack Pro safely systems, The
example configuration contalng two rows of Battery Enclosure,

[ s

e

i}
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IR Ry |

Figure 5 - 2: Core Snfety System Tepology
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Acronyms Table

AC

Alternating Current
BESS Battery Energy Storage System
BMS Battery Management System
BSE Battery Storage Enclosure
csC Cell Supervision Circuit
DC Direct Current
EMS Energy Management System
ESF Energy Storage Facility
ESS Energy Storage System
HFRT High Freguency Ride-Through
HMI Human Machine Interface
HSQE Health, Safety, Quality; Enﬁironm_e_ntal
HVAC Heating, Ventilation, and Air Conditioning.
HYRT High Frequency Ride-Through - ;
IFC Issuéd for Constrﬁc_tion
MM Insulation Monitoring Module
JHA oo} Job Hazard Ana_tysis e
:L_F_R"f ' Low Frequency R_id_e-Through
| LOTO. Lockout Tagout
EVRT Low Voltage Ride-Through it
MBMU | Master Battery Management Unit
MCAN 'CAI\_E Bus communications between the MBMU and the SBMU
MSD Module Safety Disconnect
PCS Power Conv.ersion System
poC Point of Connection
PPE Personal Protective Equipment
RES Renewable Energy Systems
SBMU Slave Battery Management Unit
UPS Uninterruptible Power Supply
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Introduction

This document delineates the commissioning activities and corresponding responsibilities concerning the
Amador Battery Energy Storage System project. The BESS project consists of 45 BESS Containers, collectively
designed to aitain a projected system capacity of 100MW/200MWH. The Amador BESS project is comprised of 45
Battery Energy Storage System (BESS) containers situated in Van Zandt County, Texas.

The following document outlines the tasks, processes, procedures, and deliverables essential for the safe
commissioning and validation of the functionality and perfoermance of the BESS project and its compoenents.
Additionally, it highlights the primary objectives of each commissioning stage, outlines the expected tasks,
establishes acceptance criteria for tasks, and provides detailed guidan;c'e';fdr. the proper documentation of these
processes.

This document (the “Report”) has been préhared by Renewable Energy Systems Ltd ("RES"), RES shall not be deened to make any
representation regarding the accuracy, completeness, methodology, reliability oy current status of any material contained in this
Report, nor does RES assume any liability with respect to any matter or information referred to or contained in the Report, except to
the extent specified in {and subject ta the terms and conditions of) any contract to which RES is party that relates to the Report (a
“Contract”). Any person relying on the Report (a “Reciplent”) does so at thelr own risk, and neither the Recipient nor any person to
whom the Recipient provides the Report or any matter or information derived from it shall have any right or ctaim against RES or
any of its afflliated companies in respect thareof, but without prejudice to the terms of any Contract to which the Reclpient is party,
This Report is confidenttal and shatl onty be disclosed to duly authorised Recipients,
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Safety Measures

“

9.

10,

Qualified Personnel: Commissioning activities should be conducted exclusively by qualified
individuals, defined as technically competent personnel well-versed in all safety information and
established safety protocols.

Daily Safety Meetings: A mandatory safety meeting must be conducted each marning prior to
commencing any commissioning or testing tasks.

Hazard Identification: All potential hazards are to be meticulously identified and documentedin the
Job Hazard Analysis (JHA). i

Communication Protocol: Clear notifications signaling the tiohﬁmencement and cessation of each test
must be prompily communicated to all parties involved inthe ptocess

Safety Signage: Adequate warning and safety s;gns should be consplcuously posted in the immediate
vicinity of the testing area both before and durtng the test. -

Personal Protective Equipment {PPE): All partmapants in the testing process, mcludlng key personnel,
are required to don PPE appropriate to the specific condltions and potential risk exposures associated
with the test. PPE may encompass :tems such as hard hats, safety toe shoes, safety glasses insulated
gloves, safety vests, and flame- remstant cloth:ng

Energization Protocol: Prior to serwcmg or mspectmg the system it is imperative to safely de- energize
both the AC and DC (Batterjes) power sourCes of the energy storage mverters

Lockout/Tagout Procedures. All site personnel are expected torigorously adhere to the established
electrical Lockout/Tagout procedures and pract;ces designed for this project. Only authorized
personnei are permltted to afflx and remove i_ockout/Tagout tags and locks,

Safety \Itgﬁance. _Throughout these processes, all personnel must maintain a vigilant stance on
safety issues, All pelsonnei bearthe responsibility of halting work if they discern any potential safety
hazards

Compiian(.e Standards: Employees of equipment suppliers, their representatives, subcontractors, and
third—pa'rtjpersonnel must strictly adhere to the guidelines established by RES HSQE Safety and Quality
Programs. This compliance includes furnishing and utilizing task- appropriate PPE, participating in
mandatory project orientatiohimeetings, daily morning safety meetings, accurately signing in and out
of the project site, and maintaining a daily log of activities completed.
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Roles and Responsibilities

“Substation o] i i B i -1 slite Ace e

BESS Mechan!cal' Electrlcal i Cold : _' AT i HoL eptanc

-Mechan]cal T T : “Energization ) &Performance

;. Completion- Testing ; Commlssloning SR Ry Commisslon_i_ng i

: -_c:ampletion ISR R A S TRt R SRS O Test :
Taaterl{BY N/A N/A . N/A NfA Support Support Support
RES Execute Execute Support Support Suppor Support Support
Fluence Sugport Execute Execute Execuie Execute Execute Execute
NEI Support Support Execute Support . Support Support suppert
Fovier Wave Execute N/A Execute NAA o " Support Support Support
QSE N/A /A /A WA N/A Support Support

Project Personnel Roles and Responsibilities

1. Project Manager: William Hammond -
2. Project Commissioning Manager: Bradley Collier

Terminology

Execute: Performing tests; mcludes documentmg the tests perfo; med the test resuEts and providing final test
documentation, ORI S .

Support: Witnessing comm'i'ssioning as negessary; providing field support as necessary to commissioning
activities {including 5wrtchmg activities, LOTO activities, and repalr of installed work); includes reviewing &
approving alt comm:sssonlng documentatlon
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System Specifications

Summary

PP

'Parameter

Hergy Storage Faciity [“ESFY) Output

. : 2 Value
Project Nominal POC Power 10OMW(AC)
Project Nominal POC Energy 200MWh (AC)
Interconnectionvoltage 138KV High voltage connection through

substation

Frequency

Project POC Power Factor

-Paramet T

Battery Storage Systems

Malke IFluence oy

Model Gridstack Pro 5000

Max C-rate 0.5C :

Real Power Capability 2444kW

Configuration 2hr System

Rated Energy Capacity 4888kwh w

Round-Trip Efficiency RTE 81% At 25C Ambient Temperature

Battery Storage Enclosure Ambient
Temperature

Designed for local cond:t;ons N,"Win

Van Zandt County, Texas™

Battery enclosure peak auxitiary

VAC, Phase, Wire, Hz

voltage and load

‘Parameter

1 Value.

ofes i

Transformer

Transformer make/model™: -

EPC Power M10

23 Total

Transformer rated power

LV / MV Voitage

JVARVA

--Parameter :

-13.4°C....+44.7°C

Outdoor tempeuatune range
Elevation

445ft

- upportmg Documentatio 1

Document Title .- Description “Appendix:
BESS Electrical 1FC BESS yard drawings TBD
Substation Electrical [FC Substation drawings TBD
Civil IFC Civil drawings TBD
EMS Network Diagrams SCADA Network Diagrams TBD
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Commissioning Stages and Ubjectives

1.1 Pre-Commissioning

Pre-commissioning activities are tailored to ensure that all systems and components are properly installed,
inspected, and function as intended before the full commissioning phase begins. The successful completion of
these pre-commissioning objectives is crucial for ensuring a smooth transition from the construction phase to
the commissioning phase.

The pre-commissioning activities will be done at the final stage during c_onfstruction. These activities will be
used for the handover and acceptance from construction to the BESS:_O_EM commissioning and the checklists
will be used as a confirmation of installation and system readine_s_sﬁ_fo_riBES_S OEM,

1.1.1 OEM Pre-Commissioning Checklists

Please refer to the following appendices for the full set of pre commissioning checklists and associated
procedures, Checklists referred to as “per project” oniy need to be filled out once per project. Checklists
referred to as “per feeder” must have one checklist filled out per feeder ‘For this project, there are 4 feeders, All
the following checklists must be filled out before deptoyment.

Fluence, EPC Power, and Siemens to prowde checkllst templates and RES to fill out and submit compieted
checklists to BESS OEM for review and approval,

Per project checldists:

Appendix .. Pre-Commissioning Checklist Name . Revision #
i L Sl : Date Published
“Fluence BESS Pre-Commissioning Checklist REVO0
EPC Power MVT Pre-Commissioning Checklist REVOO
Siemens MPT Pre-Commissioning Checklist REV0O
RES Pre-Commissioning Checklist REVO0

Per feeder checklists:

Appendix o Pre-Commissioning Checklist Name Revision #
Date Published
Per-Feeder Checklists - Feeder 1 REVOO
‘Per-Feeder Checklists - Feeder 2 REVO0
" Per-Feeder Checklists - Feeder 3 REV00
Per-Feeder Checklists - Feader 4 REVDO

10
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1.2 Cold Commissioning

Cold commissioning activities are to be completed after BESS OEM has reviewed and approved all pre-

deployment checklists.

1.2.1 Cold-Commissioning Roles and Responsibilities Table

Company C?ld,- \ Notes
Commissioning
Taaleri/BV N/A
RES Support
Fluence Execute
NEI Support
Power Wave N/A
QSE N/A

1.2.2 BESS OEM Colclu(iornmissilohih'g P_rocedurés |

The BESS OEM cold conunissioning plan and p'ré-e_nergizéﬁdn testing can be found in Appendix A:

Appendix

. Procedure Name '~

Revision #
Date Published

REV00

“Fluence BESS Cold-Commissioning Procedure

1.2.3 T_Q_p'_::-l;.;e'v'e'l-Co_ntrolléf/EMS O'EM'Z'CQZI._dwa:jmmissioning Procedures

The Top Lé\}el Controller/EMS OEM cold commissioning p.lan and pre-energization testing can be found in

Appendix TBD: -
Appendix Procedure Name Revision #
' Date Published
REVOOD

“*Fluence TLC/EMS Cold-Commissioning Procedure

11
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1.2.4 PCS OEM Cold-Commissioning Procedures

The PCS cold commissioning plan and pre-energization testing can be found in Appendix D:

Appendix Procedure Name Revision #
Date Published
Fluence PCS Cold-Commissioning Procedures REVO0D

1.3 Energization

Company Energization Notes
Taaleri/BV Support
RES Support
Fluence Execute
NEI Support
Power Wave Support
OE A _5.:'

1.3.1 High Voltage

(HV) Energization Procedure

Please refer to the foliowi_ng a.ppendik'fq_r_.the MY ene”rg_iz_at_i_c').__.ri-iﬁrocedufé: G

Appendix - Procedure Name Revision #
- S nhn Date Published
i HV Energization Procedure REV00

1.3.2 A"ux_i_liary (AUX)'E'nergizétio_lj_t Procedure

Please refer to the following appendix for the Aux energization procedures:

1.3.3 Medium Yoltage (MV) Feeder Energization

Please refer to the following appendix for the MV energization procedures:

Appendix . Procedure Name Revision #
Date Published
~Auxiliary Energization Procedure REVO0

Appendix Procedure Name Revision #
Date Published
MV Energization Procedure REVO0

12
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1.3.4 DC Energization Procedure

Please refer to the following appendix for the DC energization procedures:

Appendix Procedure Name Revision #
Date Published
bC Energization Procedure REV0O

13
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1.4 Hot Commissioning

Hot commissioning is the project phase wherein systems and processes undergo testing and adjustment to
reach their operational state using actual processes and live loads. The primary aim of hot commissioning is to
verify that the entire facility functions as intended, while also rectifying any issues that may arise during fult
operation. The success of hot commissioning is vital for ensuring a safe, efficient, and dependable facility. it acts
as the final safeguard in identifying and resolving issues before fuli-scale operations commence.

Company H,Ot: . Notes
Commissioning
Taaleri/BV Support
RES - Project Manager Support
Fluence Execute
NEI Support
Power Wave Suppeort
QSE Support - .

1.4.1 LV Hot Commissioning Procedure and ;(_?_h_ecklis;t

Please refer to the following a'ppehdi'ces.for the full sét of L_\:_’:I]:cj"’t:'co.m'nﬁ'iss:iqning procedures and checklists:

Appendix e ‘Procedure Name Revision #
S Date Published
LV Hot Commissioning Procedure.and Checklist REV0D

1.4.2 Fluence BESS Hot-Commissioning Procedures

Please refer to the following appen:d'ic__es for the full set of BESS OEM hot commissioning procedures and
checklists: '

Appendix i " Procedure Name Revision #
e Date Published
Fluence BESS Hot Commissioning Procedures REVOG

14
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1.4.3 HV Supply Hot Cammissioning Procedure and Checklist

Please refer to the following appendices for the full set of PCS OEM hot commissioning procedures and

checklists:

Appendix Procedure Name Revision #
Date Published
HV Hot Commissioning Procedure and Checldist REV00

1.4.4 Fluence Top Level Controller Hot Commissioning Procedures

Please refer to the following appendices for the full set of Top Level Cént_rclier/EMS hot commissioning

procedures:
Appendix Procedure Name - Revision #
G Date Published
Fluence Top Level Controlier Hot Commissioning Procedures REVO0

1.4.5 Fluence/ORR Fire Alarm Hot ComrniéSim_ni_ng Procedures

Please refer to the following appendices for th_é full set of fire alarm hot commissioning procedures:

Appendix Procéd_ure Name. Revision #
S i S Date Published
Fluence/ORR Fire Alarm Hot Commissioning Procedures - REVO0D

1.4.6 Everon Security:ﬁy_stem Hot Commissioning Procedures

Appendix | 2 Procedure Name -

Revision #
Date Published

Everon Security System Hot Commissioning Procedures

REV0D

15
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1.5 Performance Testing

Performance testing occurs after hot commissioning is successfully completed. The results of performance
testing will be recorded and used as proof that the system meets performance requirements as outlined in QSE
Specifications, The following tests are outlined in QSE Specifications and executed as part of the sub-listed

tests:

Company Perforrt\ance Notes

Testing

Taaleri/BV Support

RES Support

Fluence Execute

NEI Support

Power Wave Support

QSE Support

1.5.1 Fluence TLC/EMS Functional._gystém Testing

Please refer to the foliowmg appendzces for the full set of Top Level Controller/EMS functional system testing

procedures and checklists: -

1.5.2 Taaleri Site Acceptanf:n Testing

Appendix b (Procedure Name Revision #
i S Date Published
Fluence TLC/EMS Functional System Testing REVOC
Primary Frequency Response (PFR) REVOO
- Automatic voltage regulation (AVR) REVCO
Energy Shifting REV00
System Power Control and Rate of Change Control REVGO

Please refer to the following appendices for the full set of Taaleri Site Acceptance Testing Requirements:

Appendix Procedure Name Revision #

Date Published

Electrical BOP Equipment Testin REV00

Energy Capacity Test Procedure REV00

Energy Capacity Test Calculation REV0Q

Round Trip Efficiency Calculation REV00

Power Accuracy Test REVO0

Cycling Capability Test REV00

Power Factor Capability Assessment REV00

16




TITLE: DOC Ho: IRT-Aimador-CX REV Not 00
Integration Commissioning Plan - Amador BESS oAGE: 17
Response Time Test REVOO
Loss of Mains and Restart Test REVGOC
PQ Curve Plot Test REVOC
Power Factor Control REVO0
Voltage Regulation Test REV00
Interconnection Agreement Commissioning Checklist Approval and
. REVOD
Compliance Tests
Specified Services pre-qualification tests REV00
{ERCOT Tests Referenced Below in 1,5.3)

See next page for Division of Responsibilities Table

1.5.3 ERCOT Interconnection Compliance “I“estinqu___f._-"-':

Please refer to the following appendices for the full set of ERCOT :inferconrie_ctipn compliance tests and

procedures:
Appendix Procedure Na_me Revision #
Date Published
Regulation-Up " ' REV00
Regulation-Down o REVOD
Response Reserve REVOO
Fast Frequency Response REV00
Offiine Non-spin . : REV0CO
Ontine non-spin w/online capacity (standing non-spin deployment} REVG0
Online non-spin w/offline capacity . REV00
FRRS-Up =" N REVQO
.- FRRS-Down REVOQ
oo Quick Start REVOO
“ Hourly Capacity REVOO
ECRS REVQO

See next page for Division of Responsibilities Table

1.5.4 Divisioh"G_f_Responsibi_{_ities Table

Below is a table including each perf:or_m:'ance test, the responsible parly, and support (as applicable)

Owner Required Tests

Responsible —
ERCOT | Taaleri | Fluence | RES py | Power
Test | Wave
Electrical BOP
t E { 5
Equipment Testing. Support | Suppor xecute Support upport | Support
Energy Capacity Test Support Support Execute Support Support Support

17
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d Trip Effici
'}?s;Jtn fip Bificlency Support Support Execute Support Support Support
Power Accuracy Test Support Support Execute Support Support Support
Cycling Capabilit
Ti;tmg apabitity Support Support Execute Support Support Support
Power Factor and
E
Response Time Tests Support Support xecute Support Support Support
Power Factor o
Capabitity Support | Support Execute - | = Support Support | Support
Assessment. R
Response Time Test. Support Support | .--.E_Xecute Sﬁﬁport Support Support
Loss of Mains and e i
. t | S t
Restart Test. Support Support .Execute | Support _._.S.L.ippor uppor
PQ. Curve Plot Test. Support | Support Execute. - " 'Support Su'p'b_ort Support
Power Factor Control. | Support | ‘Support Execute | Support Support | Support
Voltage Regulation : e
Tgstage gl Support Support Execute Support Support, Support
Interconnection
Agreement
Commissioning o iy
Checklist Approval Support Sup_pg.rt: E?«?cute Support Support | Support
and Compliance '
Tests.
Specified Se_rvices
pre-gualification _
tests. Suppoft_- Support Execute Support Support | Support
(ERCOT Tests R
Referenced Below)
ERCOT Required Tests
ERCOT | Taaleri | Fluence RES BV
Test | Wave
Regulation Up Witness Support Execute Support Support Support
Regulation Down Withess Support Execute Support Support Support

18
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Response Reserve Witness Support Execute Support Support Support
Fast Frequency Witness Support Execute Support Support Support
Response
Offline Non-Spin Witness Support Execute Support Support Support
Online non-spin
g/tg?]g?ifgcsgs-csign Withess Support Execute Support Support Support
deployment)
Online' non-spinl Witness Support Execute :Support Support | Support
w/offline capacity Rt
FRRS-Up Witness Support :_Execute Supbg{t Support Support
FRRS-Down Withess | Support® ..""Execute Sup;.)or't' | Support | Support
Quick Start Witness Support ' E_>_<__e_cute | support :'Support Support
Hourly Capability Witness ;-S_u_p:port Execﬁte?_ Support Supbbrt Support
ECRS Witness Su_p_porf o __Execute _I__Support Support Support
e EMS Required Tests

Resp:ensstlzle - ERCO'.I:'.'*I* Taaten;i'i'_":: .-::Zi.i_'fi.'lilt.ence. | REs BV ':;’;Zr
;:?pi;ysgrf;]f:u[:;ncy . Support : ..Su'ppor:t_... | .. ;ﬁ;_(?cute Support | Support | Support
Automatic voltage . )
22%2?:20?621\:5) and Su'p.pp.rt .S:upp.ort Execute Support Support Support
control '
Energy Shifting Suppoft" Support Execute Support Support Support
System Power Control | = "
and Rate of Change Support Support Execute Support Support Support
Control

19
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Signature Approval

By signing below, each company representative agrees that they have reviewed and approved the above
commissioning plan. If the table below is not signed, approval through Procore will be used in place of a
signature,

.. Company .. =1 Representative Name | -Representative Signature |  ~  Date .

Taateri

Bureau Veritas

Fluence

RES

Power Wave

QSE

20
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Appendices Log

The foliowing appendices are provided as separate, individual documents due to being secured and as such are

not explicitly embedded in this document:

21
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1. Introduction

This document is an overview of the Fluence commissioning scope, approach, and process for
getting the Energy Storage Systems to an operational state for performance testing through the
completion of Core-level and Array-level functionality testing.

The Commissioning Process is a series of steps taken to bring Core(s) and applicable Array-
level subsystems into working condition by verifying installation, design and operation.

Fluence Commissioning Team’s scope during this process will focus on, but is not limited to, the
following equipment:

o Array Telco Rack
e Core Aux Power Distribution Panel(s)
e Core Support Enclosure (CSE)

» Battery Enclosures — a modular, factory-built, standard form factor enclosure containing
battery rack(s).

o Fluence Operating System (F.OS) between:
o Battery System and Inverter

o Multiple Core Operations (Core and Arrays)

A Commiissioning Schedule is project-specific based on the number of Arrays, Cores,
applications (software) and project-specific milestones/dates which is normally patt of fxhibil [
- Ihience Project Milestone Schedule.

Project Personnel roles and responsibilities:
a. Project Manager: Julio Lima
b. Project Engineer: Marco Esparza
c. Commissioning Manager: William Ward

These following tests for the GSP5000 should be provided in the final commissioning plan.
a. These tests of fire suppression,
b. Ventilation and exhaust systems,
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1.1.Terminology"
Below is the main Fluence terminology of an energy storage system.

Node
A Node can be visualized two (2) ways:

e The physical layer, consisting of an individual DC bus for one inverter. The inverter may
contain one or more DC buses and consequentially one or more nodes. This is sometimes
referred to as a Row because of the physical layout,

e The controls layer, consisting of the Fluence Node controls bridging the battery system
with the upstream device (Inverter or DC/DC converter),

Core
A Core can be visualized two (2) ways:

o The physical layer, consisting of one or more Nodes that connect to a central inverter and
transformer.

e The controls layer, where the Core controls is the connection point between Array
Controller and the Node(s).
Array
The Array can be visualized as:
¢ The physical layer:
o The “Array” is all the equipment within the BESS.
o The “Array controller” is a server that is instatled within the Array Telco Rack.
e The controls layer: the Array is the top-level Fluence controller of all the Cores.

MDU

The Market Dispatch Unit is a software layer, on the Array server, which makes real-time
changes in system operation based on market conditions. The MDU is where customer-specific
applications and modes exist.

! Defined terms used in this document may be referred differently in the Equipment Supply and Services Agreement
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2. Commissioning Approach

Commissioning is the process of bringing the Battery Energy Storage System (BESS) into an

operational state. Comumissioning services begin when:
o Owner-Provided Facilities and Services are available
¢ Equipment has been declared mechanically complete

2.1.0ne-Core Approach

The process outlined in this document is written from the perspective of 1-Core, all
subsystems within 1-Core and the steps needed to get 1-Core online.

the

Exhibit I Project Milestone Scheelile will take into consideration the overall Array (all

Cores and different equipment quantities) and dates of the key milestones:

e Mechanica! Completion

e Auxiliary Power Energization

e Internet Availability

o  MV/Grid Energization with the ability to import and export power
e Substantial Completion
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Figure 1: Basic Core Layout Example #1

2.2.Core Subsystems

A Core consists of the following subsystems:

Core Support Enclosure (CSE) An electrical outdoor enclosure that centralizes Core-level
communications, conirol, and protective functions. It is the interface between many devices;
Array Telco Rack, Inverter, and all battery enclosures including, Fire, F-Stop, and I/O signhals

from the Core inverter-transformer.
. 2
¢ Isolation-Transformer
e Invertei(s)

e Core Battery System

z , Installation of the isolation~transformer part of Customer's scope, unless stated in the Fx/ibit coniaining the Division of

Responsibifity,
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The Core battery system consist of multiple modular, factory-built, standard form factor Fluence
enclosures containing battery racks. The enclosure provides a safe and environmentally
controlled environment for the batteries,

DC Bus
The DC Bus connecting battery enclosures to the inverter can take two (2) forms:
o Parallel
Each Enclosure is individually connected with separate cables to the invertes,®
o Series
Multiple enclosures are connected in series with flexible DC busbar to form a row.* Each
row has a termination cabinet for the DC cables connecting the enclosures to the inverter,®
Communications *:
o Network Switches
o Fiber, Ethernet, CAN comumunication loops connecting devices to the network

Control System

o Node-level Controls (Battery Controller + PCS or DC-DC Converter)
o Core-level Controls (collection of Nodes)

Safety Systems
o Core Fire System
o F-Stop circuits

Core Balance-of-Plant (BoP)

o Core Aux Power Distribution Panel ©

o HVACs/Chillers

o /O Input/Output; OCTE/CSE controller, Cube/Enclosure controllers

2.3.Array Subsystems

The Array is a collection of Cores connected in parallel and consists of the following
subsystems:

Medium-Voltage (MV) Equipment ’
Medium-Voltage (MV) Feed from Substation to Core Isolation-Transformers *
Array Telco Rack/Cabinet

Communications:

% Procurement, installation and testing of the DC cables between inverier block and Enclosure/Termination cabinet is part of
Customer's scope, unless stated in the FSxhiliit corteining the Pivision of Responsibility,

* Installation and testing of Enclosure~-to-Enclosure cable kit including flexible DC Busbar is part of Customer's scope, unless
stated in the SxNibir contfaining the Division of Responsibility,

* Procurement, instatlation and testing of communication cables between core telco racks, array telco rack, and other equipment
is part of Customet's scope, unless stated in the /bt contuining the Division of Responxibifity,

% procurement, installation and testing of site level auxiliary power, including auxiliary transformer, distribution panel(s) and

cabling, thal distributes aux power to all energy storage equipment is part of Customer’s scope, unless stated in the Ex/iibi
containing the Division of Responsibifin,

" The procurement, installation and testing of the MV Equipment, including the energization of the MV Switchgear and feed
circuit(s), is part of Cusiomer's scope, unless stated in the Lequipinent Supply and Services Agrecment.

¥ Procurement, instaliation, and commissioning of MV feed cabling 1o Core isolation-transformer(s), is part of Customer's scope,
uniess stated in the Ex2ibit comtaining the Division of Respoinsibility,




§ Exhibit C-6 — Contractor Commissioning Plan

o Network; Routers, Firewalls, Switches
o VPN Tunnel
o Fiber Loop(s) *
o RTAC - connection to Customer/RTU
e Control System
o MDU - Market Dispatch Unit; project specific applications/modes
o Array Controller/Server (collection of Cores)

o Core-level Controls (collection of Nodes); connection point between Array and
Cores

e Data
o Data Acquisition System {DAS)
o Data Storage System (DSS)

e Moetering
o Array Power Meter *
o Aux Power Meter(s) *
e Safety Systems

o Master Fire Panel
o F-Stop circuit (Site-Wide)

? Procurement and Installation of Array Meter is part of Cuslomet's scope, unless stated in the Ex/ibif conteining the Division of
Responsibitify,

10 procurement and Instaliation of Aux Meter(s) is part of Customer's scope, unless stated in the £xAibit contuining ihe Division
of Responsibility.
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2.4.Simplified Commissioning Process

The Commissioning Process is a series of actions or steps taken to bring the BESS into
working condition to begin the tests outlined in the Zxhibii containing the Performance
Acceptance Tests. Essentially, the commissioning team is verifying installation, design, and
operation.

\ Onld Ox Hot Cx
Acceplance & Mechanicat ” . o
spiuAce & e N MV Biergization

Completion Certificalion -

Mee mmmi Completion Decluration &
Nobilizalion

Figure 1: Commissioning Process

2.5.Installation & Design

During the inspection and aux energization stages, the Commissioning team focuses on
equipment instaliation and powering up equipment to validate drawings, look for
deficiencies, and identify punch list items. Inspections and energization precede any
software/firmware configurations to equipment.

During the verification stage the Core will be evaluated if it can safely and reliably be
connected to the grid. This stage will focus on the functionality of the:

¢ Communications

e Safety Systems (E-Stop, Fire}

e Battery Voltage & Polarity
2.6.0perations

From a Core-level operations perspective, Fluence ensures safety and compatibility between
batteries and inverter, battery health, and power-energy.

From an Array-level operations perspective, Fluence evaluates the overall control system as
well as ensure the BESS can operate at the technical specifications outlined in the /fxhibit 53-
[ confaining the Svstein Overview.
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2.7.Steps & Responsibility Matrix

The following steps are required to prepare 1-Core and the Array Telco for functional testing:

Site Aux Power | |Master Fire|] Array
+ Metering Panel Telco

Fiber

CSE/OCTE

HVAC | {FMC )

1/O Array
Metering

]

AC

Termination
Panel

AC BUSJ

» Fluence
¢ Fluence {(Remote)
e Customer

Inverter XFMR

Figure 2: Step Diagram
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Table 1; 1-Core Steps & Resources

1. Site Aux Power Available; 400VAC supply for BESS X¢
2. Aux Metering: Configuration & Verification X"
Aux Cabling to Core Aux Power Distribution Block: 6
Inspection & Test
4, Array Telco: Inspection & Aux Energization
a. VPN Tunnel X!
b. Array Telco Device Configuration
5. Aux Power Distribution Block: Inspection & Energization X
6. CSE: Inspection & Aux Energization X
7. Enclosure: Inspection & Aux Energization X
8. Chiller Inspection & (if applicable) Coolant Fill X'
9. Fiber Loop(s). Inspection & Test X
10. Core Ethernet/Comms: Inspection & Test X5
11. Fluence Multi-Purpose Controller (FMC) Deployment X!
12. Core Battery System: inspection & Configuration XM
13. Core Fire System: Configuration & Test X"
14, Chiller/HVAC: Configuration X
15, Core I/O: Verification X
16, (if applicable) Core Row Termination (CRT) Inspection X
17. DC Bus Integrity Test(s) X+
18, Inverter: Inspection & Configuration Xt
19, MV Equipment X
20. Array Metering: Configuration & Verification X?
21. MV Cabling to Isolation Transformer: Inspection & Test X4
22. MV Energization X
23, Isolation Transformer x>
24. Isolation Transformer: Inspection, Test & Soak X
25. F-Stop Testing X

" Configuration performed by Fiuence remote support

12 Coolant fill should be done prior to Fiuence Commissioning teams arrival on site. 1f coolant fitled at project site, all materials

'* Owner|Construction|Quality Team to do initial testing and decument/provide results,

. Battery Manufacturer may provide commissioning support in conjunction with Fluence
15

* Inverter Manufacturer may provide commissioning support in conjunction with Fluence

and labor associated with coolant fill are part of Customer’s scope.

Performed by fire systems specialists in conjunction with Fluence
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2.8.Supply Agreement Guidance
The following items are offered as gnidance to Commissioning Services as the items listed

below should be addressed in other parts of the official Equipment Supply & Service
Agreement with the Owner.

NOTE: The ‘Article’ numbers and ‘Exhibil’ letiers listed below are for reference purposes
only and may vary for different projects.

2.8.1. Commissioning Milestones
The following milestones associated with Owner obligations directly impacting
commissioning should be stated in fivhibir 1 Fluence Project Milestone Schedile. Any
delay in the Owner completing such milestones may entitle the Contractor (Fluence) to
schedule and cost relief, as set forth in the Agreement. This relief shall include, but is not
limited to, Contractor’s time and cost to wait on Site, demobilize from Site, and
remobilize to Site.

Mechanical Completion

Responsibility, Exhibit C-1 — Mechanical Completion, Facilities, Services & Mobilization
describes the protocols of handover from Owner to Fluence after installation. For large
projects, multiple mechanical completion dates may be listed in lixhibit D — Fluence
Project Milestone Schedule to manage parallel execution activities between the Owner
(doing installation) and Fluence (performing Commissioning).

Auxiliary Power Energization

Owner shall make available the site auxiliary power supply as part of fxhaibit B-2 —
Division of Responsibility, Fxhibit C-1 — Mechanical Completion, Facilifies, Services &
Mobilization outlines the protocols for Auxiliary Power at the time of mechanical
completion.

Internet Availability _

Owner shall make available the permanent Internet connection to Array Telco Rack,
which meets the requirements set forth in Fxhibit B - Internetr Requiirements, at the time
of Array Telco mechanical completion. This requirement is part of Zxhibif (-2 — Array
Teleo Rack Mechanical Completion Decluration to ensure Fluence can perform its
commissioning activities according to the project schedule and without delay.

Grid Energization

Owner shall make available Main power supply for operational testing, as set forth in
Exhibit B-2 ~ Division of Responsibility andfor Article 13 Acceptance Tesis, Without a
grid connection, operation of BESS for acceptance festing is not possible.

2.8.2. Extension of Time

Any delays associated with the Owner completing their obligations past the date specified
in fxhibit D Fluence Project Milestone Sehedhile should be outlined in the:

e Owner-Caused Delays referenced in Article 2 - Responsibilities Of Owner
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e Extension of time referenced in Articie 16— Changey in the Work and Exiension
of Time,

2.8.3. Acceptance Testing
All testing associated with Substantial Completion should be outlined in Article 13 -
Aceepiance Tests; Minimum Performance Threshold and detailed in fovhibir G-1
Performuance Acceplance Tests, including any project-specific application modes.
Any specific Interconnection or grid operator tests are not part of acceptance testing,

unless explicitly stated in Exhibit G-1 or a special exhibit.

2.8.4. Commissioning Documents and Reports
Fluence is only obligated to share the Commissioning Documents in accordance with
Ioxhibii B-3 - Deliverables Lisit,
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3. Detailed Commissioning Process
Below is a detailed description of the Fluence commissioning process.

3.1.Inspection

Inspections begin once installation is complete and are part of the turnover process from
Construction to Commissioning,

The Fluence commissioning team will review the construction team’s Quality Inspection and
Test Plans (ITPs), perform visual inspections, and spot checks (audits) to determine if
equipment is acceptable for commissioning activities to continue. The goal of inspection is
to ensure equipment is safe (o energize.

Inspections will determine if the equipment is:
e Acceptable with or without deficiencies

e Deficient and needs to be corrected before continuing with the commissioning
process.

3.1.1. Inspection Activities Overview

No. Item \ Page
sl .Auay Telco Rack/Cabmet Inspectlon R sl
3.13 Core Support Enclosure Inspection t4
73144 - | Master Fire Panel (MEP) Inspection . v oo e
3.1.5 Battery Enclosure Interconnections ]nspection 14
C3,16. | “Aux Power Distribution Block Inspection 7 i L i
3.1.7 Cube Row Ter mmation (CRT) Inspectmn (1f app EC"tb]e) 15
318 BattelyEnclosme o Inve1 fer: DC Bus Inspection Tests e 16
3.1.9 Main and Aux Meter(s) Inspeotion 16
“:3,1.10 | Fiber Loop(s) Inspection 070 0 e i g
3.1.11 Ethernet Loop(s) Inspection 17
13,1002 ) Core-Inverter(s) Inspection - T i e g
3.1.13 Core-Transformer Inspection 17

3.1.2. Array Telco Rack/Cabinet Inspection
The Armray Telco Rack (ATL) is the top level Fluence controller of all Cores and the
remote access point to the system via the VPN Tunnel. The intention of the inspection is
to:
o Review Quality Inspection and Test Plans (ITPs) from Construction

¢ Visual inspection
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¢ Ensure external connections properly landed

e Check that equipment is properly installed, connected and prepare the rack for
official energization

s Confirm Array Telco drawing

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.3.  Core Support Enclosure Inspection

Commonly referred to as the Core Support Enclosure (CSE) or the Outdoor Core Telco
Enclosure (OCTE), this outdoor enclosure centralizes Core and Node communication,
control, and protective functions. This enclosure is the Core’s interface to the Array
Telco Rack. The intention of the inspection is to:

e Review Quality Inspection and Test Plans (ITPs) from Construction

¢ Visual inspection

¢ Ensure external connections properly landed

e Prepare the enclosure for official energization

e Confirm drawings

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.4. Master Fire Panel (MFP) Inspection

The fire system should be commissioned by a certified professional, but it is still
important to do a basic inspection prior to their arrival. The intention of the inspection is
to:

¢ Review Quality Inspection and Test Plans (ITPs) from Construction

s Visual inspection

o Ensure external connections properly landed

e Prepare the panel for official energization

o Confirm Master Fire Panel drawing

¢ Find any major issues prior to certified Fire specialist arrival
This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.5. Battery Enclosure Interconnections Inspection
The Battery Enclosure is the fundamental DC building block of a Battery Enerpy Storage
System (BESS) and can consist of one or more Battery Enclosures inferconnected to form
larger DC sub-systems (Nodes and Cores). The intention of the inspection is to:
e Review Quality Inspection and Test Plans (ITPs) from Construction

e Visual inspection
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e Ensure external connections properly landed
s Prepare the Battery Enclosures for official energization
+ Confirm Battery Enclosures drawings

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.6. Aux Power Distribution Block Inspection
The source of Core auxiliary power is site dependent. The distribution panel supplies
power to all the equipment in the Core; Core Support Enclosure, Battery Enclosures,
Inverter(s), 120VAC transformer. The intention of the inspection is to:

s Ensure Aux Distribution Panel panel-schedule (layout and breaker sizing) is as
per drawing

e Ensure panel circuit breakers are OFF; no circuits energized. Dependent on
coolant fill

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.7. Cube Row Termination (CRT) Inspection (if applicable)
The Cube-Row Termination panel (CRT) provide a common connection point for the
battery enclosures tied in series with busbars and the cabling to the inverter. The CRT is
available in a single standardized version. However, on a project-specific basis,
additional equipment or connections may be integrated into the CRT. Review site
specific drawings and installation instructions for relevant instaliation guidance. The
intention of the inspection is to:

¢ Review Quality Inspection and Test Plans (ITPs) from Construction

e Visual inspection

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

NOTE: Battery Enclosures connected in parallel to the inverter do not use a CRT,
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3.1.8. Battery Enclosure to Inverter; DC Bus Inspection Tests
These tests should follow ANSI/NETA ot local standards to ensure the system is free

from short circuits and grounds and there is no high resistance of the bolted electrical
connections and bus joints. The intention of the inspection is to:

e Review Quality Inspection and Test Plans (ITPs) from Construction; ensure
elecirical tests completed on DC Bus. These tests should include:

o Insulation resistance fests to ensure the system is free from short circuits and
grounds,

o Torque checks and/or Low resistance testing of the bolted electrical
connections and bus joints,

» Spot checks performed as necessary to verify that the equipment is properly
installed and tested at Contractor’s discretion.
This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight,

3.1.9. Main and Aux Meter(s) Inspection
The intention of the ingpection is to:
e Review Quality Inspection and Test Plans (ITPs) from Construction
o Visual inspection; verify meter(s) physical location and PT/CT ratios verified
¢ Meter(s) power supply properly documented
s NOTE: CT polarity is impottant; negative current = charge, positive current =
discharge
This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.10. Fiber Loop(s) Inspection

The site fiber runs (loops) must be laid out per drawings and landed in the proper
location. Also, the fiber cables shall be continuity and quality tested as part of the
construction process. The intention of the inspection is to:

e Review Quality Inspection and Test Plans (ITPs) from Construction; ensure tests
completed on fiber loops

» Visual inspection: fiber is landed as per drawings

o Spot checks performed as necessary

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.
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3.1.11. Ethernet Loop(s) Inspection

The Ethernet loop consists of construction supplied cables and Fluence supplied cables
that must support data rates of 1000 Mbit/s. The intention of the inspection is to:

e Review Quality Inspection and Test Plans (ITPs) from Construction; ensure fests
completed ethernet loops '

e Visual inspection: ethernet cables are landed as per drawing

e Spot checks performed as necessary
This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight.

3.1.12. Core-Inverter(s) Inspection

The Core-Inverter (a.k.a. Power Conversion System, PCS) commissioning is normally
performed by the inverter vendor, but it is still important to do a basic inspection prior to
their arrival. The intention of the inspection is to:

e Review Quality Inspection and Test Plang (ITPs) from Construction

e Visual inspection

¢ Ensure external connections properly landed
This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight,

3.1.13. Core-Transformer Inspection

The Core-Transformer is not generally commissioned by the Fluence Commissioning,
but it is still important to do a basic inspection since this equipment is needed for BESS
operations, The intention of the inspection is to:

¢ Review Quality Inspection and Test Plans (ITPs) from Construction
e Visual inspection
¢ Ensure external connections properly landed

This inspection can be performed by a Qualified Electrical Worker (QEW) with Fluence
oversight
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3.2.Aux Power Energization
Energization begins once equipment has been inspected and accepted, This part of the
process pertains specifically to the 400VAC Aux energization, which is needed to configure
and communicate to devices. It is not Medium-Voltage energization, which pertains to the
energization of transformers and operation of inverters, and batteries.

The energization process is to walk through 400VAC > 230/120VAC > 24VDC circuit on
the various equipment to ensure devices are being powered from proper circuits.

3.2.1. Energization Activities Overview
No. ' Item ‘ Page

s Array Teleo Rack/Cabinet Energization o ol

323 Master Fire Panel (MFP) Energization ) - 19

0324 | Aux Distribution Power Block Energization C e e T

3.2.5 Core Support Enclosure Energization 19

© 207 ] Battery Enclosure Energization

3.2.7 Main and Aux Meter(s) Energization 20
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3.2.2. Aiwray Telco Rack/Cabinet Energization
This is a structured approach to energizing the devices in the Array Telco Rack from the
UPS through the PDUs, The approach is to

¢ Ensure all devices power up from proper circuit
e Observe network switch LEDs used to verify Ethernet connections

This energization can be performed by a Qualified Electrical Worker (QEW) with
Fluence oversight

3.2.3. Master Fire Panel (MFP) Energization

The fire system should be commissioned by a certified professional and is important to
have the equipment energized prior to their arrival. NOTE: MFPs are often project-
specific and may contain muitiple power feeds.

This energization can be performed by a Qualified Electrical Worker (QEW) with
Fluence oversight,

3.2.4. Aux Distribution Power Block Energization
A structured approach to energizing the Core equipment one circuit at a time to ensure:

e The proper circuit energizes
s The proper voltage at each device/circuit

This energization can be performed by a Qualified Electrical Worker (QEW) with
Fluence oversight.

3.2.5. Core Support Enclosure Energization

This is a structured approach to energizing the cabinet’s internal circuits one circuit at a
time to ensure:

e The proper circuit energizes
e The proper voltage at each device/circuit

This energization can be performed by a Qualified Electrical Worker (QEW) with
Fluence oversight.
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3.2.6. Battery Enclosure Energization

A structured approach to energizing each battery enclosure’s internal circuits one at a
time to ensure:

s The proper circuit energizes
e Proper voltage at each device/circuit

e NOTE: If the enclosure’s HVACs and Chillers (if applicable) were energized
during construction in order to control internal conditions, the circuits must still
be verified by the commissioning team.

This energization can be performed by a Qualified Electrical Worker {(QEW) with
Fluence oversight

3.2.7. Main and Aux Meter(s) Energization

The goal of this energization is to ensure the meter(s) power up from correct source
(panel, circuit breaker)

This energization can be performed by a Qualified Electrical Worker (QEW) with
Fhience oversight
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3.3.Configuration

Wi-Fi/Cellular must be available at the Array Telco Rack. Without this strong
communication availability, the VPN tunnel cannot be configured at the Array Telco Rack.

Configuration involves, but is not limited to:

o [P-addressing
o Software and firmware downloads on various devices or equipment.
e Pre-F.OS Heartbeat (Array Telco)
o Fluence Operating System (F.OS) — Fluence operating or control system, which may
be deployed after Inverter/Battery Hot Commissioning
o Fluence User Interface (F.OS Ul) deployed after Inverter/Battery Hot Commissioning
NOTES:
¢ Most configuration activities take place with remote assistance via the VPN Tunnel.
e All cybersecurity details must be sorted prior to this stage of commissioning
e Any configuration activities performed by equipment vendors, i.e., Battery, Inverter
and Fire System, as part of their commissioning activities will be documented in a
separate vendor commissioning report.
3.3.1. Configuration Activities Overview
No. ‘ ltem ! Page
o 332 : 'VPN Tunnel (Auay Telco) Conﬁgmatlon B 22
333 Array Telco Rack Equipment Configuration 22
3.34 ] Master Fire Panel Cabinet HVAC Configuration : 0 o0 i oyl 22000
3.3.5 Core Support Enclosure Equipment C011ﬁgmat1on 23
"3.3.6 | Battery Enclosure Equipment Configurations "~ 7 SRR R R
3.3.7 Main and Aux Meter(s) Configul atlon 23
3.3.8 | RTAC Configuration =5 500 i i i i i D
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Contractor Commissioning Plan

VPN Tunnel (Array Telco) Configuration

The VPN Tunnel is the remote connection to the site. Without this connection path the
site cannot be accessed remotely to configure any Fluence equipment, NOTE:

3.3.3.

This Configuration is performed remotely with local support

Customer must provide two (2) Internet Service Provider (ISP) IP-Addresses for
the routers and they must meet /xhibit B-8 — Infernel Requirenients

Must have cell/Wi-Fi signal at Array Telco for remote connection assistance

Array Telco Rack Equipment Configuration

The configurations of the following devices can be performed in the factory or may be
performed after telco installation by the Fluence Network & Software team:

3.34.

Routers (RTR)

Firewalls (FRW)

Console server (CONS)

Network switches (SWH)

Array server (CTRL)

Data Aquisition Server (DAS)

Data Storage Server (DSS)

Real-time automation controller (RTAC)
Windows based mini-desktop (if applicable)
Power distribution units (PDU)
Uninteruptible power supply (UPS)

Master Fire Panel Cabinet HVAC Configuration

The fire system is commissioned by a certified professional, who will configure all fire
panels on site.

Should the MEFP(s) be installed in an outdoor cabinet then the cabinet HVAC must be
configured with the proper settings for ambient conditions.

NOTE:

[ ]

The MFPs may need IP-addresses assigned.

These configurations may be performed in factory or locally/on-site
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3.3.5. Core Support Enclosure Equipment Configuration
The configuration of the CSE’s internal devices is only performed by Fluence. These

activities can be performed in the factory, and some may be required at site. These
activities may include:

o Network Switch configuration to allow remote communications and configuration
of the other devices.

¢ Network Hardening (Security)

¢ Core Support Enclosure Controller

¢ Fluence Multipurpose Controllers (FMC)

e UPS

o  HVAC settings based on ambient conditions

¢ Battery equipment, i.e. system-level controller(s), system battery management
system, configurations may be documented in separate vendor commissioning
report.

3.3.6. Battery Enclosure Equipment Configurations

The configuration of the internal devices of the battery enclosure is only performed by
Fluence. These activities can be performed in the factory, and some may be required at
site. These activities may include:

¢ Enclosure Controller used for I/O and temperature monitoring

e  HVAC(s) settings based on ambient conditions

o Chillers (if applicable) settings based on BESS usage

¢ Battery equipment, i.e. rack controller(s), rack-level battery management system,

configurations may be documented in separate vendor commissioning report.

3.3.7. Main and Aux Meter(s) Configuration

The goal of this Configuration is to:
o Set IP-address(es) locally

o Verify PT-CT ratios for Fluence-remote to finalize configuration

3.3.8. RTAC Configuration

The Real-Time Automation Controller is an Array Telco Rack device that has the secure
SCADA communications protocols needed for customer system-level control by a RTU
(remote terminal unit). This configuration consists of:

e Setting an IP-address if not previously done in factory

e Ensure RTAC/RTU points list is up-to-date and ready for verification testing with
customer
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3.4.Verification

The Verification part of the commissioning process ensures devices are communicating
propetly, all array-level (balance of plant) and safety equipment are functioning properly
prior to operational testing. The stage will focus on the functionality of the:

¢ Communications
e Safety Systems (F-Stop, Fire System)
s Array-level (RTAC)
3.4.1. Verification Activities Overview

No. 1 Item 1\ Page

3,427 Communications Verification - =7 L 95
343 F-Stop Verification 25

“2344 | Core-level YO Verification =700 T T 0
345 Battery Rack Checks 25

3.4.6 -1 RTAC-to-Customer RTU Point Checkout /0l i i i o g i
3.4.7 Contro! System Parameter Verification 25
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3.4.2. Communications Verification

Ensure all BESS data sources (devices) are connected, energized and visible in both the
DAS and F.OS Ul. The Fiber Loop/Ring redundancy check with a fiber optic tester is
also performed as part of this verification by the Contractor.

3.4.3. F-Stop Verification
Verify all F-stop input devices trigger a shutdown of all output devices, response is
visible in both the DAS and F.OS Ul, and the F-stop circuit is resettable.

NOTE: All output devices should be online for this test, e.g., batteries and inverters.

3.4.4. Core-level I/O Verification

Ensure the Core’s 1/0 in the Core Support Enclosure and battery enclosures function
properly and are mapped correctly in DAS.
» The goal is to ensure all digital inputs, outputs, and analog inputs are functioning
property and correctly mapped to DAS.

o This testing can also include testing points with Fire System contractor

3.4.5. Battery Rack Checks

The purpose of this verification at the rack-level is {o ensure:

¢ No shipping damage by performing voltage measurements and insulation
resistance measurements at rack level

e No cabling issues between racks and DC bus by performing polarity checks.
NOTE: These measurements will involve energizing the DC bus for the first
time.,

3.4.6. RTAC-to-Customer RTU Point Checkout

The Real-Time Automation Controller is an Array Telco Rack device that has the secure
SCADA communications protocols needed for customer system-level control by a RTU
(remote terminal unit), The purpose of this verification is to ensure the point-to-point
check is complete and satisfactory between the Fluence Array Telco Rack RTAC and the
customer RTU,

3.4.7. Control System Parameter Verification
This verification is done to ensure correct parameters were loaded as part of the Fluence

control system deployment. The goal is to ensure the system is setup properly to provide
max power and energy prior to any testing.
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3.5.0perational Tests
When power is allowed to flow on the medium-voltage feed(s) is when operational testing
can begin, Operational testing consists of two (2) main parts:

e Core-Level Testing
o Array-Level Testing

NOTE: Unless mutually agreed all operational testing will be performed using grid power.

3.5.1. Operational Tests Overview

No. ! Item ‘ Page
3,52 | Core-Level Testing (Pre-F.OS Deployment) -+ 205000 i i el 97 00

3.5.3 Core-Level Testing (Post-F.OS Deployment) 28
©113.5.4 - Array-Lievel Testing (Post-F,08 Deployment) -0 00 iipg e
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3.5.2.

Core-Level Testing (Pre-F.OS Deployment)

Prior to Fluence operating system (F.OS) deployment all battery and inverter operations
are executed through vendor software/HMI. During this test, the PCS Hot
Commissioning and the Battery System initial charge/discharge will be performed.

Items included in this type of testing:

]

Setpoints and Limits verified

AC Bus energized to Inverter

DC Bus(es) energized and online racks verification
Inverter(s) started and connected to grid
Node-level dispatch performed (if applicabie)

Core-level dispatch performed. Power-step tests t0 Pyin/Pmax and short duration
operation at Piin/Pmax (<1hr)

PCS Step Response (Ramp Rate) performed

Manual Node Balancing (if applicable). Batteries are taken to a specific state-of-
charge (SOC) and left to float/balance for a specific length of time to allow cells
and racks to balance their voltage. Charging batteries to a specific SOC can be
done at any power level, NOTE: If charging at Py, it is beneficial to wait until
F.OS deployment.
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3.5.3.

Core-Level Testing (Post-I'.OS Deployment)

Core-level functionality and operational testing is performed after F.OS deployment and
is intended to verify the Fluence controls are functioning properly between the Inverter(s)
and batteries.

Items included in this type of testing:

Node Functional Testing, Node-level testing to ensure the battery and inverter

system can be taken online and offline (start/stop) through Fluence OS,
o Node Service Mode Validation
o Node: Power Cycle Validation

Core Functional Testing. Core-level testing to ensure Nodes can be taken online
and offline {(start/stop) through Fluence OS.

o Core Service Mode Validation

o Core: Set Node Status Validation

o PCS heartbeat timeout implemented and tested

o Battery/BMS heartbeat timeout implemented and tested

Core Real and Reactive Power Capacity. Power-step tests to P /Py and short
duration operation at Ppyy/Pyax (<1hr) at the Node and Core-level once the F.OS
parameters have been implemented.

Core Battery Systems
o Battery rack/module(s) beginning-of-life health evaluation
o Battery cell balancing (if applicable)

o Battery hot commissioning complete and performing per manufacturer's
specifications given the project-specific system performance parameters

Thermal Evaluation, During extended high-power operation (>75% Pmax), the
thermal management systems of the inverters, battery and battery enclosures will
be evaluated; regular cycling between upper and lower setpoints, no elevated
temps or alarms.
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3.5.4. Array-Level Testing (Post-F.OS Deployment)

These tests are to be performed once all Cores are online and must be completed prior to
MDU-Level testing, i.e., Customer Acceptance Testing.

Items included in this type of testing:

e Functionality Testing

o}

Array Functionality Testing., With Nodes and Cores in Automatic
Response Control (ARC-mode), Array-level commands are executed
ensure proper Core and Node response.

MDU Functionality Testing. With Nodes, Cores and Array in Automatic
Response Control (ARC-mode), MDU-level commands are executed to
ensure proper Array, Core and Node response,

e Operational Testing

O

o}

O

Real Power Capacity

Reactive Power Capacity

Ramp Rate

Array Meter readings verified

Aux Meter(s) readings verified

Battery Energy Capacity Testing. This testing will prove the energy
requirement of the battery manufacturer at the Rack and Node-level. This
testing may be incorporated into Fx/iihif (z-1 Performance Aceeplance
Tesls,

MDU Applications Mode Pre-Test for ERCOT Market Application
Bundle (including all ERCOT ancillary services) purchased by the Owner
as part of the Long-Term Services Agreement.. Any specialty applications

ot modes beyond Manual Mode will go through shorter functional tests
prior to any MDU-Level customer facing tests.
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4, Pre-Operation Commissioning Checklist

‘The following items must be completed, except punch list items, prior to Array/MDU-level
operations.

| Completion
Item Page
! & Date
4,1 | Aray Telco RackFunctmnal S s ]
Permanent Site Auxiliary Power to all BESS
4.2 31
Equipment
'Refelence U i e ]}313?101Z
source Al_lCore_ Support Enclosures Functional - : .001:::“1 S
ol e -
":.fOLIild.:.._"_' LT R R R R - *defined..
4.4 All Battery Enclosures Functional 31
<. | Al CoreBattery. SyStem Cold Connmssmnmg. S ERE OS] P
SR Complete | I ;
4.6 All Inverter Cold Commissioning Complete 31
- .4.7: | Fire System Functionality Verified © 7 o3
48 | F-Siop Verification complete for all Cores 32
4.9 |'Core /O Verification complete for all Cores " =1 132
4.10 Array/Aux Power Meter Visibility 32
NOTES:

This sign-off signifies:

¢ All Fluence Comunissioning Team activities listed above are complete
» The BESS is safe and ready to operate for Array-Level functional testing

e All punch list items not preventing safe operations have been documented and submitted to the Fluence
Project Manager

Name: Name:
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Company: Fluence Company;
Signature: Signature:
Date: Date:

4.1.Array Telco Rack Functional
Array Telco Rack has been inspected, energized, configured and:
e Accessible remotely via Fluence VPN

o VPN Tunnel configured
o All network equipment configured; firewalls, routers & switches

o Data Acquisition Server (DAS) and Data Storage Server (DSS) configured and
accessible.

e UPS & PDUs configured and accessible via VPN.

4.2 Permanent Site Auxiliary Power

Permanent auxiliary power of the site has been energized and is properly supplying power to
all the Cores and connected equipment.

4.3.Core Support Enclosures Functional

Commeonly referred to as the Core Support Enclosure (CSE) or the Outdoor Core Telco
Enclosure (OCTE), all of the cabinets have been inspected, energized and configured,

4.4 Battery Enclosures Functional

All of the battery enclosures have been inspected, energized and configured. Initial
monitoring of enclosure HVACs and Chillers has been done to ensure proper temperature
control.

4.5.Core Battery System Cold Commissioning

All Core/Node Battery Systems have completed their cold commissioning, which shall
include:

e No shipping or installation damage detected through rack voltage measurements and
insulation resistance tests.

» Battery system-level controllers are configured, communicating with their associated
battery racks and visible on Fluence network.

4.6.Inverter Cold Commissioning

All inverters have completed their cold commissioning, are visible on Fluence network and
ready for AC Bus (MV) energization.
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4.7 Fire System Functionality

All fire panels should have completed their commissioning, A review of the fire system
commissioning reports should be done to ensure:

e Proper operation and communication between Battery Enclosures and the Core Fire
Panel. This includes interaction with Core F-stop circuit.

s Proper operation and communication between the Core Fire Panels and the Maser
Fire Panel(s).

e Proper operation and communication between Master Fire Panel(s) and customer fire
monitoring system (if applicable).

4.8 F-Stop Verification

F-Stop verification complete for all Cores and the circnits are functioning as per project
design; correct system response to input and visibility in Fluence DAS.

4.9.Core 1I/0O Verification

All Core-level /O (Input-Output) devices have been tested and visible in the Fluence DAS.

4,10.  Array/Aux Power Meter Visibility

Ensure/verify meters configured with correct PT/CT ratios, [P-address and are
communicating to Fluence DAS.
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5. Operational Commissioning Checklist

The following items must be accomplished, except punch list items, prior to any testing outlined
in the fxhibit G-1 — Performance Acceplance Tests.

NOTE: Individual fimetional tests listed below, but tests can be downe concurrentiy.

S Completion
Item Page Date
5.1 1] All Inverter Hot Commissioning complete - 0 5o 7034 w0 A
5.2 All Battery Systems Hot Commissioning complete 34
5,3 | System-level Communications verified . .'_.3.'_::: '_--'”'-::-'34 8 BRI
5.4 Fluence Operating System (F.OS) Flmctmnal 34
15,5 077 Fluence Operating System (F.OS) Operational 00770035
5.6 Thermal Evaluation complete 35
8.7 77| Fluence User-Interface (F.OS UI) 70 oot T p o35 o i
5.8 MDU Applications Mode Ple Test complete 35
5,9 | Array Meter Functional = T I e L TR I
5.10 Aunx Meter(s) Functional B 36
5,111 RTAC operational point check out completed 36
NOTES:

This sign-off signifies:

¢ Al Fluence Commissioning Team activities listed above are complete
e The BESS ig operational and available for performance testing,
+  All punch list items not preventing safe operations have been documented and submmitted to the Fluence

Project Manager
Name: Name:
Company: Fluence Company:
Signature; Signature:

Date: Date:
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5.1.Inverter Hot Commissioning
All inverters have completed their hot commissioning and have performed per manufacturer's
specifications given the project-specific system performance parameters. Final
Software/Firmware versions and Parameter/Settings are recorded.

5.2.Battery Systems Hot Commissioning
All enclosure-level battery systems have completed their hot commissioning and have
performed per manufacturer's specifications given the project-specific system performance
parameters. Final Software/Firmware versions and Parameter/Settings should be recorded.

[ ]

Functional performance test of the battery system which includes communications,
parameters, and battery rack/module(s) beginning-of-life health evaluation

Detail any modules needing extended balancing or replacement after initial functional
testing

Battery Manufacturer Energy Capacity Testing

If applicable, perform energy capacity tests to validate energy delivered at Node
level. Only performed if different procedure outlined in Battery MSA and Equipment
Supply and Services Agreement Fxhibif contuining the Performance Test Guldelines.

5.3.System-level Communications

All Node, Core and Array-level equipment is communicating with the Array Telco Rack and
visible in:

®

Fluence Data Acquisiton System (DAS)
Fluence User-Interface (F.OS UI)
Customer Remote Terminal (RTU)

NOTE: Fiber Loop redundancy must also be verified.

5.4.Fluence Operating System (F.OS) Functional

F.OS has been deployed and functionality tests have been performed to include the
following:

Node and Core-level testing to ensure the battery and inverter system can be taken on
and offline (start/stop) through Fluence OS (F.OS)

MDU — Market Dispatch Unit; project specific applications/modes

Verify MDU/Global/Array/Core/Node Parameters and Limit have been properly
configured
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5.5.Fluence Operating System (F.OS) Operational

Array-level testing fo ensure:

[

Proper P+Q-limits seen at Core-level and Array Meter. See Equipment Supply and
Services Agreement Fxhibit B-ITcontaining the Technical Specificalions for further
details.

Proper power quality at point of interconnect. See Equipment Supply and Services
Agreement Fixhibii B-1 containing ihe Technical Specifications for further details,

Proper ramp rate requirements detailed in Equipment Supply and Services Agreement
fexhibit B-T containing the Technical Specifications

Proper load distribution from Array to all Cores and Nodes

Impact of lost Core(s) at Array-level

5.6. Thermal Evaluation

During extended high-power operation, the thermal management systems of the inverters and
battery enclosures will be evaluated

5.7.Fluence User-Interface (F.OS UI)

Evaluation of F.OS Ul is done fo ensure proper display and Node, Core, Array and MDU-
level functionality,

5.8.MDU Applications Mode Pre-Test

Tests performed to ensure functionality of project-specific applications required as part of the
Equipment Supply and Services Agreement

5.9.Array Meter Functional

Communication and readings in Fluence DAS and F.OS UI have been evaluated for:

Correct magnitude of power (real & reactive)

Correct current polarity
o Charge power will be Negative power at the meter
o Discharge power will be Positive power at the meter

Correct units of measure being displayed, e.g., volts, amps, kilowatts.
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5.10.

Aux Meter(s) Functional

Communication and readings in Fluence DAS and F.0S Ul have been evaluated for:

»

5.11.

Correct magnitude of real power
Correct current polarity
NOTE: Aux power is only consumption and should only read Positive power

Carrect units of measure being displayed, e.g., volts, amps, kilowatts,

RTAC operational point check out completed

RTAC operational point check out completed.

®

Customer RTU able to see real values during operations
Customer able to send commands to RTAC

RTAC configured with final project-specific points list

RTAC communicating with customer remote terminal unit (RTU)

RTAC-t0-RTU point check out completed with customer

Training for facility operation and maintenance staff

Training for the operation and maintenance staff should be executed under the signed
Long Term Service Agreement (LTSA), which has been contracted by Taaleri for the
Amador Project.

The training is schedule to be provided at the end of the commissionong plan by
Fluence’s service and operation team.
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© 2024 by Fluence Energy, LLC. All rights reserved.

Any reproduction, modification, or electronic transmission of this publication requires the prior written
authorization of Fluence Energy, LLC.

Trademarks, where noted, are registered trademarks of Fluence Energy, LLC, in the United States and other
countries. All other product and company names are trademarks of their respective holders.

The information, specifications, and illustrations provided in this document are accurate and reliable at the time
of publication. Fluence continually reviews and modifies the content of this document where deemed necessary
or practical. Fluence further reserves the right, in its discretion, to change the specifications and designs at any
time, provided that such change complies with applicable laws, regulations, and good industry practice as of the
date of such change. Fluence shail have no obligation to make the same or simitar changes to products
previously sold.

Technical Support |+1-703-6357631  |support@fluenceenergy.com
Emergency During Transport Toll Free: +1-800-424-9300 Fluence Chemtrec Services

(for spills, leakage, damage) {Reference CCN: 1014438)

Emergency On-Site ‘ Contact site personnel l
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: Warranty

Use Fluence’s Return Material Authorization to return faulty components. Unauthorized component repairs may
void the part warranty.

Return Material Authorization Process

1. Prior to contacting the Fluence team, collect the following information:
o Manufacturer part number or part information

=]

Serial number
° Quantity needed
Fault description

=3

el

Location for part to be shipped and contact name

2. If this site has Fluence LTSA or warranty, contact Fluence Suppoert Services or Fluence Area Service
Manager; otherwise, contact the part manufacturer directly.

.
‘ Return Material Authorization {RMA) Form
0000-INS-GEN-30-002

\.

.
() Warranty Claim Form
== 00D0-PRO-GEN-10-001

000S-PRO-FLN-90-0001 Rev 07.0 3757
Proprietary & confidential information of Fluence Shared under NDA




Decommissioning Guide

. Revision History

07.0

06.0

04.0

01.0

05.0

030

G20

10 0CT 2024 | Engineering and
Technical
.| Documentation
03 JUN 2024 Safety
09 FEB 2024 Safety
22 NOV 2023 Technical
Documentation
V 30 MAY 277023 VSeirvgcesr
_19FEB2022 | Engineering
07 DEC 2021 ~ Engineering

000S5-PRO-FLN-90-0001 Rev 07.0

Proprietary & confidential information of Fluence

rLUeNCe

ASenns s ALS Corepany

Updated the manual to incorporate Gridstack
Pro 5000 series and revamped the guide

Updated the manual to incorporate Girdstack

Pro 2000 series

Critical safety updates to evacuation distance.

Updated for new recycling procedure, spill
information, and other minor changes.

Incorporated BESS Decommissioning

information
Updated for Germany requirements

o Initéai_ R_ele_a_se

~ updates.

5-55

6-13, 19, 23,
24, 27-33,
and 38

13

See
comparison
document
for multiple

14-20,
4346

All

4/57

Shared under NDA




Decommissioning Guide ~LUENCc

i AES Qonifirg

Safety

-

é’% WARNING - READ AND UNDERSTAND MANUAL - To prevent loss of life, personal injury, or damaged
equipment and property, follow all safety precautions and instructions given or referenced in this
manual, Wherever federal, state, local regulations, buyer, contractor or subcontractor health, safety,
and environmental requirements differ, the more stringent requirements shall apply. Refer to
applicable OEM manuals and Safety Data Sheets for chemicals, batteries, and other systems.

\,

Explanation of Symbols

DANGER - Indicates a hazardous situation which could result in severe injury or death, if not avoided.

~

WARNING - Indicates a hazardous situation which could result in personal injury, if not avoided.

7’

A CAUTION - Indicates a hazardous situation which could result in minor injury, if not avoided.

\.

NOTE - Indicates important information or tips for best resuilts.

Key Safety Points

DANGER - ENERGIZED EQUIPMENT - Accidental release of stored energy can result in death or severe
injury. Validate zero energy is present before applying LOTO. Make sure LOTO devices are properly
applied to prevent accidental startup of normally energized equipment, Follow site LOTO procedure.

DANGER - EVENT OCCURRING - Do not approach the system while the F-Stop, horn and strobe is
activated. Assume a hazardous event is occurring and keep back at least 150 feet (45 m). Follow the site
Emergency Action Plan.

DANGER -~ VALIDATE ENCLOSURE SAFETY - Do not service a Battery Enclosure that was shut down by
F-Stop function until the cause is resolved and BESS is valldated safe to approach and service. If
components are damaged or operating incorrectly, do not electrically connect or initiate BESS,

D00S-PRO-FLN-90-0001 Rev 07.0 5/57
Proprietary & confidential information of Fluence Shared under NDA
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’

ég WARNING - PPE REQUIRED - All personnel must wear necessary PPE at all times, Refer to the site's Job
T Safety Analysis (JSA) and Job Hazard Analysis, as well as the site's HSE plan.

WARNING - SDS AVAILABILITY - SDS documents must be available, either on site or through Fluence
" Support Services, to personnel performing installation, operations, or maintenance on critical
components of the Battery Energy Storage System (BESS),

WARNING - ONLY TRAINED PERSONNEL - Only trained and qualified personnel are permitted to
7 install, operate, or maintain the equipment and all its components,

WARNING - SITE ORIENTATION - A site orientation is required for all persons who work on or visit a
" BESS site, including site safety information, hazard notifications, pre-job briefing, F-stop and fire alarm
locations, and site-specific emergency exit paths and procedures. Provide Job Hazard Analysis (JHA).

WARNING - RISK OF ELECTROMAGNETIC INTERFERENCE - Pacemaker users should not enter the site
~ while BESS is in operation.

f "

WARNING - VERIFY STATE OF OPERATION - Do not service a Battery Enclosure without first
0 identifying its state of operation and understanding any alarms or status indicators reported.

WARNING - USE APPROVED PARTS - Do not use equipment or parts not specified by Fuence.
T Replacement of an incorrect battery type can result in a fire or explosion.

CAUTION - BE COMPLIANT - The Battery Enclosure must only be operated in full compliance with
applicable safety procedures, regulations, codes, standards, and/or other requirements.

& CAUTION - STOP WORK AUTHORITY - All technicians are authorized and responsible to stop work if
something appears unsafe. Do not continue work untii the unsafe condition is assessed and corrected.

Potential Hazards

EXTREME CONDITIONS

*Extreme conditions may surpass the design limits of the Core and Battery Enclosure equipment, Such conditions
“include (but are not limited to) flooding, earthquake, hurricanes and other severe weather, mechanical abuse of

000S5-PRO-FLN-90-0001 Rev 07.0 6/57
Proprietary & confidential information of Fluence Shared under NDA
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~ the Battery Enclosure, and corrosion/erosion fatigue. Extreme conditions can damage equipment and increase
" hazards associated with the equipment Battery Enclosure,

When extreme conditions are present or imminent, the entire system must be stopped. Remote stoppage of the
installation using the Fluence OS is recommended. When extreme conditions are present, do not work on the
equipment, even to shut the system down, All persons must leave the vicinity arcund the Battery Enclosures,

Consult Fluence before working on a Battery Enclosure that has been dented, tipped, flooded, or is otherwise in a
visibly abnormal condition.

OPERATIONAL HAZARDS

-~

DANGER - RISK OF INJURY WHEN LIFTING - incorrectly sized forklifts and cranes can cause property
and equipment damage, serious injury, or loss of life, Use correctly sized forklifts and cranes, Heavy
equipment operators must be trained and qualified for the specific equipment they operate.

DANGER - RISK OF CRUSH - A high center of gravity can cause equipment to tip over and cause
property damage, serious injury, or death. Do not lean on equipment. Brace, block, or anchor
promptly.

\.

r B

WARNING - RISK OF INJURY USING SCISSOR LIFT - Scissor Lifts in motion can pinch, push, or bend.
T Keep all items and persons away from Scissor Lifts in motion.

WARNING - RISK OF FALL FROM HEIGHTS - Working at heights has the risk of falling and causing
"~ severe injury, Fall protection is required. Safe ladder and lift use must be observed. Use a safety line to
a safety loop on the top of the enclosure.

WARNING - RISK OF CRUSH INJURY - Wind can swing an unsecured door hard enough to cause
~ severe injury, Always secure doors to prevent swinging.

CAUTION - RISK OF DAMAGE BY EXTREME WEATHER - Do not open vent panels during extreme
weather, External matter, like water or sand, can enter the enclosure and damage battery modules or
other critical components,

CAUTION - RISK OF CUT INJURY - Equipment, including battery modules, have sharp edges. Wear
required PPE and use caution to avoid injury.
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ELECTRICAL HAZARDS

H

-

DANGER - RISK OF ARC FLASH - Adhere to boundary notices, Always use a delay timer, actuator, or
" long pole to switch the Core AC disconnect, Use required PPE and tools.

DANGER - RISK OF ELECTRICAL SHOCK - Multiple energy sources exist. Follow site LOTO procedure.
" Always use voltmeter to verify no voitage before working. Use required PPE and tools.

WARNING - RISK OF ELECTRICAL SHOCK - When F-Stop is activated, auxiliary power is still connected.

7 F-Stop stops the inverter (DC may remain connected), disconnects the battery system, and stops the
HVAC and Chiller in the originating Battery Enciosure, Follow site LOTO procedure. Always use
voltmeter to verify no voltage before working. Use necessary PPE and tools.

|

FIRE HAZARDS

DANGER - RISK OF FIRE OR EXPLOSION - Damaged or compromised batteries and electrical
connections may cause a fire or explosion. Adhere to fire safety codes and wear appropriate PPE, Keep
back at least 150 feet (45 m) when hazard is present. DO NOT USE WATER ON A BATTERY FIRE,
unless there is imminent danger to human life or authorized by site management.

DANGER - EXPLOSIVE AND EXTREMELY FLAMMABLE GAS - Applicable to R32 refrigerant for the
chillers and HVAC, when concentrated or under pressure. Verify refrigerant type before servicing. Only
qualified personnel shali service the high-pressure refrigerant circuit, and only in a well-ventilated area.
Only professional HVAC service companies and qualified HVAC technicians shall service the compressor
or any other part of the refrigerant circuit.

WARNING - RISK OF RESPIRATORY INJURY - Do not enter the site when smoke or fire is present
™ unless there is imminent danger to human life, Personnel who approach the fire source must wear
positive pressure self-contained breathing apparatus (SCBA).
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CHEMICAL HAZARDS

Batteries are sealed, but if broken open or severely damaged, they can be hazardous. Coolant and refrigerant
can also have chemical hazards. Review all manufacturer instructions and SDSs for proper procedutes for
handling and storage of components.

-

DANGER - TOXICITY - Battery contents, chilier coolant, and HVAC refrigerant are toxic. Do not ingest!
" Seek medical help immediately, if ingested.

é’% WARNING - CORROSIVE MATERIALS - Battery contents are corrosive to skin. Do not touch without
T PPE. if accidental contact, flush immediately with water and seek medical attention.

A WARNING - RISK OF RESPIRATORY INJURY - Damaged batterles may vent hazardous gases. Do not
inhale hazardous gases.

WARNING - RISK OF FROSTBITE - Liquid contact with coolant or refrigerant may cause frostbite. Use
~ appropriate PPE to prevent contact,

A WARNING - RISK OF RESPIRATORY INJURY - Refrigerant can cause asphyxiation if excassively
inhaled. Avoid inhalation,
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1. Scope

The BESS (Battery Energy Storage System) Decommissioning Guide provides a comprehensive framework and
best practices for the safe and efficient decommissioning of BESS installations. This document outlines the
necessary steps, considerations, and protocols for the decommissioning process, covering aspects such as:

+ Safety Procedure: Instructions to make sure of safety personnel and the environment during the
decommissioning process, including hazard identification and mitigation strategies.

+ Regulatory Compliance: Guidance on relevant regulations and standards that govern BESS
decommissioning and make sure of adherence to legai requirements and aliowable procedures.

» Environmental Impact Mitigation: Strategies to minimize the environmental impact of BESS
decommissioning, including proper waste disposal and pollution prevention measures.

» Asset Recovery and Recycling: Recommendations for the responsible disposal, recycling, or reusing of
BESS components to maximize resource recovery and minimize waste.

+ Documentation and Reporting: Guidelines for documenting decommissioning activities, maintaining
records, and reporting to relevant stakeholders, including regulatory agencies and project stakeholders.

+ Stakeholder Communication: Strategies for effective communication with stakeholders, inciuding

project owners, local communities, and regulatory authorities, to ensure transparency and address
concerns during the decommissioning process.

+ Risk Management: identification and mitigation of potential risks associated with BESS decommissioning,
including financial, operational, and reputational risks.

» Lessons Learned: Incorporation of lessons learned from previous BESS decommissioning projects to
improve future decommissioning processes and cutcomes.

The scope of this guide includes all stages of BESS decommissioning, from initial planning and preparation to site
restoration and closure. It aims to serve as a valuable resource for project managers, engineers, regulatoers, and
other stakeholders involved in the decommissioning of BESS installations.

The scope of this document is applicable to Gridstack Pro, Gridstack, Sunstack, Edgestack, and
Advancion 5.
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- The scope of this guide provides general guidelines for decommissioning Fluence core equipment only, Based on

" the agreed project scope (EPC), Fluence may supply some non-core equipment. This document partly covers
guidelines for non-core components. The original equipment manufacturer documents shall cover the detailed
decommissioning procedure for non-core components,

Battery Enclosure Master Fire Alarm Control Unit

OCTE/CSE e . ... ...|CoreAuxiliary AC Disconnect Switch

Cube Row Termination . |CorelvPanel

Power Conversion System 7 7 Array Auxiliary Panelboard

Core Transformer ~{Array Transformer

TelcoArrayRack ~  |Switchyardcomponents

Core Fire Alarm ControlUnits | MV/LVSwitchgear | e
| Any other item not included in the Core equipment
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2. Overview

= Always refer to specific battery OEM specifications and manual.

2 In this manual for the Gridstack, Sunstack and Edgestack the Battery Enclosure is also referred to as
Cube.

This document is a supplement to the Core and Enclosure operations and maintenance manuat:

Core and Enclosure OAM Manual - Gridstack Pro 2000 Series
0PLM-MAN-BSC-D0-005
: Core and Cube Operations and Maintenance Manuai - CATL
OPLM-OAM-FLN-80-002
Core and Cube Operations and Maintenance Manual - Samsung
06-01-0001-0AM-003
\
Core and Cube Operation and Maintenance Manual - AESC
~ 06-01-0001-OAM-C04
Core and Cube Operation and Maintenance Manual - Northvolt
~ OPLM-MAN-BSC-00-002
This document is intended only for use by trained and qualified personnel.
2.1 Personnel Qualifications
Only qualified and trained personnel are authorized to operate, maintain, and examine equipment. These
personnel must be trained in equipment specifications and their operation.
Typical personnel requirements:
» One person to do visual inspections
» One person to do electrical work and one person to act as a spotter
» Two persons to test equipment
+ One person {0 operate lifting equipment and one person to act as a spotter
000S-PRO-FLN-90-0001 Rev 07,0 13/57
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1 2.2 Tools and Equipment

For inspection or maintenance, the following tools may be necessary

+ Calibrated electrical multimeter rated up to 1500V

» Tools with correct electrical insulation rating

+ LOTO locks and tags if applicable

+ Boundary tape or rope if applicable

« Rags

+ Flashlight or other lighting

« if testing is necessary, 5000 VDC insulation resistance test

» Lift equipment with correct lifting capacity
» Ladder or Step Ladder
+ Fire extinguisher: Novec 1230, FM-200®, CO?2 extinguisher, solid aerosol.

2.3 Before Work Begins

Do the steps below before you start the work:

+ Read all the posted Arc Flash Boundary notices,
+ You must stay at minimum distance away from the Core AC Breakers when a switch event is possible,

+ Make sure you always switch the Core AC Breakers indirectly with a delay timer, remote actuator, or a long
pole.

« You must always wear appropriate Personal Protective Equipment (PPE).
« You must stay at minimum distances as posted.
+ Make sure you designate an area to keep new or replacement batteries.

2.4 Communication Protocols

Follow the communication protocols as below:

« Conduct a pre-job briefing or a job safety analysis.
+ Make sure the scope of work, system conditions, and individual responsibilities are documented.
» Make sure the scope of work is approved by the Fluence Area Service Manager.

« Upon arriving on site, communicate the scope of work to be performed to Fluence Support personnel and
all appropriate control room or controlling entities.

« Communicate any change to system status to the Fluence area service manager while you work,

2.5 Equipment Condition

Shut down the system and do Lockout/Tagout (LOTO) for maintenance, troubleshooting, and repair procedures.

Complete all procedures necessary to shut down the system (where applicable) and make sure that LOTO is
. completed on the Battery Enclosure electrical systems. For detalils, see:

000S-PRO-FLN-30-0001 Rev 07.0 14/57
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(LY Fluence Cube System Start-up and Shutdown
"~ 0000-PRO-FLN-GEN-9C-7004

\

-

Controf of Hazardous Energy Lockout Tagout LOTO
N2/ Fluence GLO_GSQ_PL_Control_Of_Hazardous_Energy_Lockout_Tagout

\

-

Core and Enclosure OAM Manual - Gridstack Pro 2000 Series
OPLM-MAN-BSC-00-005
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3. End of Life

The purpose of this section is to outline both the sequence of events that occur at the end of life of either a part
of Fluence Battery Energy Storage site or a full Fluence Battery Energy Storage site. It also describes the
regulatory requirements. The intended audience is Fluence personnel or Fluence customers working directly or
indirectly on the End of Life for a Fluence project.

Project Location

The contents of this section depend on the recycling regulations of the country where the site is located. This
document outlines the major sections in most recycling regulations.

For guidance, UK and Germany regulations are shown as an example throughout.
All examples that foliow are examples only, are time-stamped at release date, and inclusion here does
not imply comprehensive or current information.

Service Agreement Type

This document assumes that the Project is under Long Term Service Agreement (LTSA). If the project is not under
an LTSA, the document gives a recommendation to the customer,

In certain countries, Fluence {being the importer of batteries) is legally obligated to responsibly dispose
of batteries at their end of life.

Damaged Batteries

If a battery modutle is potentially damaged, refer to the following guide for detailed information about battery
inspection and handling process,

-

({E]) Battery Module Handling
" OC00-PRO-FLU-GEN-90-6093

Darmaged batteries shall be inspected within 24 hours of discovery in order to identify the type and
extent of damage, as well as allow site personnel to isolate the damaged batteries, as necessary, in a
timely fashion,

Batteries that are defective need to be isolated, inspected, and prepared for pick up. Recycling steps
must be completed within 10 days of discovery.
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3.1 Finding Regulatory Compliance

All examples that follow are examples only, are time-stamped at release date, and inclusion here does
not imply comprehensive or current information.

3.1.1 REGULATION NAME AND GOVERNING BODY

The first step is to find the regicnal governing entity and the regulation that dictates the handling and disposal of
lithium-ion batteries at the end of life,

P

Thttps://www.bmuv.de/gesetz/gesetz-ueber-das-inverkehrbringen-die-ruecknahme-und-die-umweltvertraegliche-
entsorgung-von-batterien-und-akkumulatoren L ,
\Zhttps://ec.europa.eu/environment/topics/waste-and-recycling/batteries-and-accumulators_de [Eet

" 3ntips:/iec.europa.eu/environment/topics/waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en 3
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- 3.1.2 REGISTRATION

" If the code requires that the batteries be registered with the local goverament, this must be done. Contact the
Fluence Safety and Quality Manager and register the batteries. Note the registration number for future
reference.

3.1.3 STORAGE ON SITE

Remove the battery modules to be recycled are removed from the rack and keep safely on site. The method of
storage depends on if the medule is damaged or not, Please refer to the Fluence Battery Module Handling Guide
for more information.

) Battery Module Handling

0000-PRO-FLU-GEN-90-6093

3.1.4 TRANSPORT

Lithium-lon batteries are considered dangerous goods under most regulations. Make sure that battery module
transport vendors have necessary licenses and/or certificates.

'Jh!tps%/www stz’ftung e, de/en/topics/battg/produCers aa/registration 1%
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3.1.5 DRISPOSAL

|
If the code requires it, Fluence is obliged to ensure that the waste batteries are taken back and delivered to an
approved battery treatment operator or an approved exporter for treatment.

For g Gy
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3.2 Process Flow and Procedure

This section describes the procedure for handling battery modules at their end of life. Make sure the batteries
are registered with the regional Government at the beginning of the project.

| The Battery modules that are identified as damaged are typically returned to the supplier during
normal operation. They may be included in the End of Life process only under approval from the
battery supplier.

3.2.1 PROCESS OVERVIEW

Battery Vendor End of Life Estimation F—

Recycling Performed

Figure 3 - 1: Battery End of Life Process Flow
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- 3.2.2 MODULE REMOVAL, CLASSIFICATION AND STORAGE

;

Refer to the following for information to prepare modules for removal from the site:

1. Battery Racks must be put out of service using Fluence Operating System (OS), Human Machine Interface
{HMD), Data Acquisition System (DAS),

2. Follow all local operational procedures to safely lockout and tagout the Battery Enclosure for batteries to
be removed.

3. Remove the battery modules to be recycled from the rack and keep them on site safely. The method of
storage depends on if the module is physically damaged or not. Refer the Fluence Battery Module
Handling Guide for more information,

Battery Module Handling

0000-PRO-FLU-GEN-90-6093

4, Since the Batteries are considered EEE waste, they must be collected separately from other waste, and it is
necessary to be clearly labeled with the symbol as shown in Figure 3 - 2. EEE Waste Coliection Symbol on
the outside.

Figure 3 - 2 EEE Waste Collection Symbol

3.2.3 RECYCLING VENDORS

Maks sure of qualification and compliance of recycling vendor that typically includes (but not limited) to the
factors as follows:

*

Find recycling vendor for the disposal of battery modules per the recycling requirements specified by the
regional regulations,

Recycling vendor must dispose of the batteries separately from other hazardous waste classification.

Operators with required permits or certifications are authorized to collect hazardous waste per local
regufations and reguirements,

Other than the preparation of re-use, and recovery or recycling operations, Recycler must remove all fluids
and make sure to do selective treatment,

Make sure that the recycling vendor has minimum recycling efficiency as defined by the latest regulation for
Lithium-ion batteries.

Record and keep the recycling certifications from the vendor,
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. 3.2.4 MODULE TRANSPORT

¥

Make sure of certified logistics vendors as follows:

« Make sure that logistics vendor obeys regulatory standards for hazardous goods transportation,

» Give the Battery Module Safety Datasheet to logistics vendor for regulatory compliance, and to plan the
safe transport method and conditions.

+ Make sure that logistics vendor has the necessary certification to transport dangerous goods like damaged
or waste fithium-ion batteries.

+ Record and keep logistics vendor certification and details of the transportation,
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4. Decommissioning Overview

Decommissioning is defined as the process necessary to permanently remove a functional or damaged BESS
from service and restore the area on which the Battery Energy Storage System (BESS) Is found to its original
condition before installation. This process can be either partial decormmissioning or full decommissioning which
depends on the extent of decommissioning requirement, See Decommissioning Procedure on page 29.

The BESS components of Fluence are Enclosure, PCS, Core Transformer, Auxiliary Transformer, Outdoor Core
Teleo Enclosure/Core Support Enclosure (OCTE/CSE), Telco Array Rack, Core Auxiliary Panel, Core Auxiliary AC
Disconnect Switch, Core Fire Protection Panel, Master Fire Alarm Control Units (MFACU), Array level Auxiliary
panel.

Many energy storage facilities also include non-Fluence array-level components that will also require
decommissioning, such as substations, power transformers, distribution transformers and switchboards, master
fire protection systems, lighting, fencing, security systems, SCADA buildings, and other equipment. While this
document will briefly cover non-Fluence system site components for completeness, detailed instructions for
decommissioning other array-level components will have to be provided by the relevant site designer or
Engineer of Record (EoR).

All projects undergo commissioning when entering service, Owners must plan for the end of the project's life and

its decommissioning, This can happen when the BESS reaches the end of its normal operating life or when it

experiences damage from a fire or other unforeseen event, Owners must plan to decommission the system and
return the site to its prior condition,

This document pertains to the Fluence's products Gridstack Pro, Gridstack, Sunstack, Edgestack, and
Advaincion 5 only.

For systems earlier than Advancion 5, contact Fiuence Support for guidance.
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4.7 Decommissioning Process

The decommissioning process has three major phases, and they are System shutdown, Equipment de-
instaliation and Physical demolition.

See Figure 4 - 1 for the decommissioning process overview of the Fluence Gridstack Pro, Gridstack, Sunstack,
Edgestack and Advancion 5 products. While each Fluence Core shares similar design elements, each individual
site has its own unigue equipment configuration and site-specific design. Consult with the site designer or
Engineer of Record (EoR) for specific guidance for each site.

The procedure in this section applies to an intact BESS with no major defects. For systems with
damage from fire or other event, see Considerations for a BESS Damaged by Fire on page 26 and see
Considerations for a BESS Damaged by Other Event on page 27,

Before decommissioning Decommissioning
Prellminary discussions regarding the Visual inspection of BESS equipment
purpose of decommissicning before shutdown

!}

Discharge batteries to minimum
Prerequisites before decommissioning aliowabie SOC

'

Final system shutdown

4

Planning for storage, transport, and
dispesal for BESS components l

Verification of zero energy and
¥ application of lockoutitagout
Planning for temporary auxiliary power o

for enclosures l

Removal of battery modules
hd

Arrangement of proper permits tooling, ,L
and training (if necessary)

De-energization of temporary auxiliary
power

!

Electrical de-Installation of BESS
components

‘

Physical demolition of Core and Array
components

|

Removal and transportation of
equipment from site

v

Site restoration {if necessary)

Figure 4 - 1: Decommissioning Process Overview
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4.2 Decommissioning Prerequisites

Before decommissioning the BESS, consider why the BESS is to be removed from service and make proper
arrangements first as mentioned in 4,2.1 Remove an Operational BESS from Service and 4.2.2 Required Site
Conditions and Other Considerations.

4.2.1 REMOVE AN OPERATIONAL BESS FROM SERVICE

A site owner may decide to permanently remove an operational Fluence BESS from service when the system
reaches the end of its designed life. This can also occur when upgrading equipment or changing land use,

When preparing to remove the BESS from service, make sure to consider the following:

+ Will the absence of the rated energy/power from the BESS cause a shortage or other disturbance on the
local utility grid? If so, can the operational state of the BESS be augmented or extended untii the potential
grid shortage is addressed?

+ Is it still economically possible to continue to operate the BESS in the local utility market, or have the local
market fundamentals changed since the BESS was originally built?

+ Would a different site owner continue to operate the BESS?

+ Have changes occurred in the local area that make the BESS less safe to operate, either for the site itself or
for the surrounding area?

» Does the BESS equipment still have resale value as spare parts for other facilities?

» Are there adequate recycling or disposal sites available to properly and safely dispose of batteries and
other hazardous materials?

’ This list is not exhaustive and may include other concerns related to specific locations, See End of Life on
page 16.

4.2.2 REQUIRED SITE CONDITIONS AND OTHER CONSIDERATIONS

When the concerned parties decide on full decommissioning of the site, prepare the site for the final shutdown
as follows:

+ Tell the local utility grid that the BESS will be permanently removed from service and its energy cutput will
no longer be available.

+ Tell the local fire department and/or authority having jurisdiction (AHjJ) that fire protection services will no
longer be needed for the facility after decommissioning is complete.

« Apply for and obtain any relevant permits for construction, demolition, and excavation from the applicable
AHJ/Related Regional Authorities to begin work (if necessary).

s Prepare for the transportation and disposal of hazardous substances offsite per local, state, and national
regulations. Special concern is necessary to transport and recycle used battery modules per manufacturer
recommendations, Some battery recycling facilities may have specific requirements for battery condition
that may require enclosure auxiliary power to stay energized until battery modules are removed from the
encfosure.

+ If enclosure auxiliary power is necassary to remove the battery modules, and if station service power is
unavailable when the BESS is disconnected from the utility grid, make sure that a temporary power scurce
is available to remove the battery modules.

» Inspect the components that are still within their service life to find If they have resale value for use at
another facility. Check with the applicable manufacturer documentation and subject matter experts for
guidance about the inspection of the operational value of BESS equipment.
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Some equipment manufacturers may need to give approval before reuse at another facility, If
there is any doubt, contact the manufacturer for confirmation.

+ Check with local, state, or national environmental regulations about how the land on which the BESS is
located must be restored after decommissioning is complete, Make sure if there are any specific
requirements to plant vegetation, soil test, or other steps to be taken once the BESS components have
been removed from the site,

4.2.3 CONSIDERATIONS FOR A BESS DAMAGED BY FIRE

All battery enclosures have potential risks for electrical fires or thermal runaway from lithium-ion batteries, Any
BESS components or subsystems damaged by a fire must be immediately removed from service.

I

if a fire has occurred within a Fluence BESS, contact Fluence Support immediately when the fire goes
out.

Emergency response is not the scope of this document. Each BESS site must have emergency response
plans in place containing specific information regarding the facility’s particular equipment, location, and
available emergency response services. Foliow all applicable response procedures for events
described in this section,

| i a detector senses smoke or high levels of carbon monoexide, or if the temperature is more than 95 °C (203 °F)
within a Battery Enclosure or GCTE/CSE, the detection systems automatically trigger a site alarm. Depending on
the architecture, the detector also activates a strobe and horn on the battery enclosure unit or in OCTE/CSE.

Fluence Battery Enclosures have an option to install an aerosol canister in the Auxiliary Power Circuit. If a fire is in
the Auxiliary circult, the aerosol canister will activate and discharge an ultra-fine cloud of condensed
extinguishing agent that acts on non-battery components within the Battery Enclosure.

Do the steps below when the BESS is damaged by fire or when the aercsol canister is activated in battery
enclosure:

1. Put the enclosures out of service when it is damaged by battery fire, electrical fire, or aerosol canister
discharge (battery enclosure).

Electrical fires emit smoke particles that affect the quality and reliability of those components.
The aerosol agent contains a nitrate salt that becomes corrosive in the presence of humidity,
which can damage electrical equipment.

Inspect the enclosure and electrical equipment for damage.

3. Contact Fluence Support or the equipment manufacturer for guidance when other equipment within the
BESS that is damaged by fire, including the Cube Row Termination (CRT), Outdoor Core Telco Enclosure
(OCTE)/Core Support Enclosure (CSE), inverter, auxiliary transformer, and auxiliary panelboard. it is likely
that the component damaged by fire must be replaced.

4, Contact the site designer or Engineer of Record (EoR) for guidance when the equipment outside the
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Fluence BESS that damaged by fire, inctuding (but not limited to) the core transformer, substation, master
fire alarm control unit, array controlier, lighting, and fencing.

4.2.4 CONSIDERATIONS FOR A BESS DAMAGED BY OTHER EVENT
BESS components or subsystems can be damaged by other events that can cause it to be decommissioned.
Natural Disasters Damage Response Procedure

Damage to a BESS from a natural disaster can cause different problems depending on the type of disaster. Do
the damage assessment from the natural disaster as follows:

+ Natural disasters such as earthquakes, tornadoes, and volcanic eruptions can cause sudden damage to a
BESS, leading to different probiems.

« When a natural disaster happens, the BESS may be actively importing or exporting power to the utility grid,
which can cause serious system damage. This can result in:

o Arcflash events from energized electrical surfaces that contact grounded surfaces or other electrical
phases.

o Battery module ruptures that cause electrical fires or thermal runaway.
o Loss of communication between the array controller and the BESS or the BESS to remote gateways,
> Malfunctions of the fire protection system and other potential hazards.
When decommissioning a damaged BESS by a natural disaster, treat the system as if all possible damages has
occurred until a full array-wide system inspection is complete. Do an inspection as follows:
+ Energized conductors possibly hanging in the air or touching ungrounded surfaces.
« Heavily damaged door hinges or mechanical connections that may break.
«+ Controls may get interrupted by damage, which can cause some battery enclosures to export power even
when the array is shut down.,
Do the following to maximize the safety of the site:
+ Certify BESS equipment in earthquake-prone areas to specific seismic standards to minimize potential
damage during seismic events.
» Take additional actions during the project design phase to mitigate the effects of potential natural
disasters,
Prepare for hurricanes and floods as follows:
» Hurricanes and floods occur gradually that gives time for site operators te shut down the BESS and secure
the system in advance.

« Make sure to fully shut down the BESS and remove all sources of electrical energy, inctuding auxiliary
power, before hurricane or flash flood approaches.

+ Water intrusion and flooding can damage high-power electrical equipment. Depending on the salinity of
the floodwater and when water touches the energized electrical components, particularly battery modules
can cause discharge or circulating currents within the enclosure, leading to premature equipment failure.
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. Do the following after the natural disaster stops:

+ After the natural disaster stops, wait until all floodwater has receded and drained from any submerged

BESS components before the decommissioning process.

+ Do a physical inspection of all components immediately.
« If the components or subsystems were underwater during the flood, remove and install new components

or subsystem. Do not reinstall or reuse these parts unless you get specific written approval from the
manufacturer confirming it is safe to reinstall or reuse,

« Remove and install the new current-carrying components, such as wires, termination lugs, or busbars,

showing signs of water damage or rust before re-energizing the system.

Contact Fluence Support for special guidance for each specific situation,

Human Action Damage Response Procedure

Follow the instructions below to find damage and secure the site:

« Confirm if deliberate human actions, such as cyberattacks, arson, sabotage, terrorism, or accidental

system mis-operation caused the damage.

» |If a physical attack is confirmed, work with local authorities to make sure the full site area is free from

other potential traps or follow-up attacks.

» When the site is secure, do a physical inspection of all BESS components, subsystems, array-level

equipment, and site facilities for eqguipment damage.

Do an extensive physical damage inspection as follows:

+ Any concentrated physical strike (arson, bombing, or physical sabotage) is unlikely to inflict dangerous

damage due to the dispersed nature of the battery storage array, important electrical chokepoints such as
PCS, transformers, and substations can be targeted for significant damage.

Do an extensive physical inspection to find superficial damage or hidden coliateral damage that might be
caused by an attack.

Damage from a cyberattack or system error can be more severe than a physical strike, This is because it can
affect the entire array, not just a few components. Follow the instructions below for cyberattack or system mis-
operation;

L3

Mobilize relevant personnel immediately to disconnect remote operator control {if possible) and regain
local control of the array.

If BESS equipment does not respond to local control, isolate the array from the utility grid and open all
manual disconnects, such as BMS and enclosure disconnects onsite.,

Always think that the Array may operate unpredictably or unintentionally until the completion of full
inspection and review of the Array, Core, and Node controllers,

Cybersecurity specialists must inspect the control system for viruses, bugs, or other malicious software.
Contact Fiuence Support for specific guidance in the case of a cyberattack or system mis-operation.

if the decision is made to decommission the system because of these events, follow the Decommissioning
Procedure on the next page and manufacturer's instructions after the equipment is fully secured and confirmed

no further damage can occur,
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4, Decommissioning Procedure

The decommissioning procedure provides trained and qualified personnel with the information needed to do
partial decommission or full decommission and removal of Fluence Battery Energy Storage System (BESS) from
service and site on which it is located.

The Decommissioning procedure consists of

« Partial Decommissioning Procedure and
« Fuil Decommissioning Procedure,
Do the Full Decommissioning Procedure when the parties concerned decide to fully decommission the BESS

from the site or do the Partiai Decommissioning Procedure if any of the BESS component is damaged by fire or
any other event,

4.1 Full Decommissioning Procedure

Do full decommissioning when the entire BESS is necessary to permanently remove from service, because of its
end of operation life or dangerous damage. This comprehensive process involves shut down of the entire
system, removal of all components, and restoration of the site.

4,11 SYSTEM SHUTDOWN
Prepare for System Shutdown
. Do the steps below for inspection before shutting down the entire syster:

1. Do visual inspection on each component before shutting down the entire system for the last time.
Make sure that the BESS is at the correct State of Charge (SOC} as specified by the battery manufacturer,
Do an inspection on each piece of equipment at the Core and Array level to find any abnormality or
physical defects.

Do the steps below to discharge the batteries to minimum State of Charge:

1, Discharge the batteries to the recommended SOC level for safe package and transport of the batteries to
dispose per the battery manufacturer's instructions.

2. Make sure of the SOC status on the F. OS/HMI after the completion of battery discharge.

3. If system control prevents the batteries from discharge to the recommended SOC fevel, contact Fluence
Support,
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. Array Shutdown

i
Make sure the shutdown process of the system and disconnection from the grid is complete before the complete
removal of the BESS from the site,

Do the steps below for array shutdown of the Gridstack Pro, Gridstack, Sunstack, and Edgestack.

1. Use Fluence OS (F. OS) to stop each Core and disconnect them from the utility grid.
2. Repeat for all Cores until all the Array is offline.
a. Make sure the Array is disconnected from the utility grid at this time.
b. Make sure in the Fluence OS that the array exports 0 MW and 0 MVAR to the grid.

3. Check the Array revenue meter to make sure of no power imports or exports from the BESS to the utility
grid, except for battery enclosure climate controls.

Do the steps below for array shutdown of the Advancion 5:

1. Use the HMI to stop each Core and disconnect them from the utility grid.
2, Repeat for all Cores until all the Array is offline,
a. Make sure the Array is disconnected from the utility grid at this time,
b. Make sure on the MDU screen that the array exports 0 MW and 0 MVAR to the grid.

3. Check the Array revenue meter to make sure of no power imports or exports from the BESS to the utility
grid, except for battery enclosure climate controls.

Core Auxiliary Transformer and Auxiliary Panelboard Shutdown

' Do the steps below for Core Auxiliary Transformer and Auxiliary Panelboard befare the shutdown:
1. The site designer provides the auxiliary power source. It may be routed through the existing auxiliary
transformer and auxiliary panelboard or delivered via a separate connection,
2. Consult the site designer or Engineer of Record (EoR) for guidance.

3. If the Core auxiliary transformer and panelboard are used for temporary power, keep it running until
temporary power is no longer needed. Otherwise, de-energize the Core auxiliary transformer and
panelboard.

Disconnection of Array from utility grid

Do the steps below to disconnect the Array from the utility grid:

1. Open the feeder breaker(s) to the array after disconnection of the array from the utility grid.
De-energize the substation to electrically isolate the array from the grid.

3. [fthere is no dedicated substation, open the main circuit breaker at the Point of Interconnect {POI) and do
a correct safety grounding.

Make sure of electrical isolation within the system to do LOTO for the Array equipment.

5. Foliow the standard operating procedure for the specific facility to de-energize the system. If no procedure
exists, consult the site designer or Engineer of Record (EoR).
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Core System Shutdown

Foliow the steps below to shut down each component in each core. Consult with site designer or Engineer of
Record (EoR) for any facility-specific contingencies,

DANGER - ENERGIZED EQUIPMENT - Accidental release of stored energy can result in death or severe
injury. Validate zero energy is present before applying LOTO. Make sure LOTO devices are properly
applied to prevent accidental startup of normally energized equipment. Follow site LOTO procedure.

¢ Repeat the steps for all Cores in the Array.

Core Transformer Shutdown

Do the steps below to shut down the Core transformer safely:

1. Open the manual disconneact for the Core transformer.

2. Follow any special arc flash Personal Protective Equipment (PPE) requirements as noted by the arc flash
sticker or in compliance with NFPA 70E Electrical Safety in the Workplace.

Power Conversion System Shutdown

Do the steps below to shut down the Power Conversion System (PCS) safely:

1. Open the AC disconnect and then open the DC disconnect at the Core PCS.
2. Consult with inverter manufacturer instructions for specific guidance and instructions for de-energization.

Enclosure Shutdown
Battery Enclosure Shutdown

Do the steps below to shut down and disconnect the battery enciosures of the Gridstack Pro, Gridstack,
Sunstack, and Edgestack from the grid:

1. Open the Enclosure main DC disconnect for each battery enclosure.,
2. Open battery rack DCPM DC disconnector for each battery rack,

Do the steps below to shut down and disconnect the battery enclosures of the Advancion 5 from the grid:

1. Open the Core circuit breaker at each Core.
2. Open battery rack DCPM DC disconnector at each battery rack.
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Do the steps below to shut down the Outdoor Core Telco Enclosure (OCTE)/Core Support Enclosure {CSE).

1. If auxiliary power is used for the battery enciosures, keep the OCTE/CSE energized at the start of
decommissioning.

2. Monitor the HVAC system, chiller systems and fire detection systems untll the removal of battery modules.

3. Remove all the battery moduies from all the enclosures in the core and when the auxiliary power is not
necessary for battery enclosuresthen shut down the OCTE/CSE,

: In Gridstack/Sunstack/Edgestack, the communication enclosure is referred as Outdoor Core Telco
Enclosure (OCTE). In Gridstack Pro, the corresponding terminotogy is Core Support Enclosure (CSE).

Apply Lockout/Tagout

DANGER - ENERGIZED EQUIPMENT - Accidental release of stored energy can result in death or severe
injury. Validate zero energy Is present before applying LOTO. Make sure LOTO devices are properly
applied to prevent accidental startup of normally energized equipment, Follow site LOTO procedure.

Do the steps below to apply Lockout/Tagout (LOTO):

Follow all site safety policies or consult NFPA 70€ Electrical Safety In the Workplace for further guidance,
Make sure to fully de-energize each Core.

Make sure there is zero energy present on each medium voltage AC circuit and Core DC bus.

Apply LOTO to all the necessary devices.

' Fiuence Cube Lockout/Tagout

~ O000-PRO-FLN-GEN-90-6171
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5. For detailed instructions, contact the site designer or Engineer of Record (EoR).

Note that if auxiliary power is still available, it is necessary for HVAC and chiller systems to remain
operational untit the battery modules are racked out.
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- 4.1.2 EQUIPMENT DEINSTALLATION

" Make sure that the shutdown process of the systerm and disconnection from the grid is complete. Make sure that
zero energy is present in the system and apply Lockout/Tagout before the removal of BESS equipment,

You can start to de-install the components from any level that is accessible.

Array System Deinstallation

Core Auxiliary Transformer and Auxiliary Panelboard Deinstallation

Do the steps below to deinstall Core Auxiliary Transformer and Auxiliary Panelboard:

1.

Make sure if the Core auxiliary transformer and Auxiliary panelboard provide temporary auxiliary power
ot not before de-installation.

If the Core auxiliary transformer and panelboard provide temporary auxiliary, remove all battery modules
from the Core before de-energlzing the temporary power source,

Make sure that zero energy is present in the system.
Apply Lockout/Tagout to the temporary power source,

= Fluence Cube Lockout/Tagout

0000-PRO-FLN-GEN-80-6171

If a separately fed source supplies terporary power, do the de-installation after the completion of
Lockout/Tagout to the Array.

If temporary power comes from a different source that is not connected to the main system, start the de-
installation of the core auxiliary transformer and panelboard after the completion of Lockout/Tagout to
the Array.

Do the electrical de-installation when it is safe and remove all the external cabling to the auxiliary
transformer and panelboard.

Telco Array Rack Deinstaifation

Do the steps below to de-instali the Telco Array Rack:

1.
2,
3

Disconnect all the power, data, and network cables from the devices in the Telco Array Rack.
Remove each device. For example, servers and switches,
Keep each device in the correct space for removal from the site.

Master Fire Alarm Control Units Deinstaliation

Do the steps below to de-install the Master Fire Alarm Controf Units (MFACU):

1.

Disconnect the main power supply to the MFACU.

2. If the MFACU has a UPS backup battery, follow the safety procedures provided by the UPS manufacturer to
disconnect and remove it.
. 3. Remove all control cables from the panel.
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Non-Fluence Equipment

The BESS project will also have additional equipment, for example Diesel generator and Substation equipment,
Follow the instructions provided by the equipment manufacturer for de-installation of any additional equipment.

Core System Deinstallation

After the array is safely shut down and isolated, zero energy Is confirmed, and lockout/tagout is applied, prepare
the BESS equipment for removal.

All steps must be repeated for all Cores in the Array.

Core Transformer Deinstallation

Do the steps below to de-install the Core Transformer:

1. Disconnect power cables from both windings of the Core transformer,
2. Disconnect instrumentation cabling from the transformer terminal box to OCTE/CSE,
3. Drain the transformer oil and dispose of it per site policy or applicable regulations.

Power Conversion System Deinstallation

Do the steps below to de-install the Power Conversion System of the Gridstack Pro:

1. Disconnect the cables between the PCS and each Enclosure.
2. Remove the busbars/cables between the PCS and Core transformer.

In some cases, bus throat connections may be present between PCS and Core transformer.,

3. Consult the PCS manufacturer for detailed instructions.

Do the steps below to de-install the Power Conversion System (PCS) of the Gridstack, Sunstack, Edgestack and
Advancion 5:

1. Disconnect the cables between the PCS and Cube Row Termination (CRT).
2. Remove the busbars/cables between the PCS and Core transformer,

In some cases, bus throat connections may be present between PCS and Core transformer, ]

3, Consultthe PCS manufacturer for detaited instructions.
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~ Cube Row Termination Deinstaliation

j
Do the steps below to de-install the Cube Row Termination:

1. Disconnect the cables from the PCS.
2. Remove the thick fiexible braids or busbars from the first Battery Enclosure.
3. Install a temporary cover, if necessary.

Enclosure De-installation
Battery Enclosure Deinstalfation

Do the steps below to de-install the enclosures of the Gridstack Pro, Gridstack, Sunstack, Edgestack and
Advancion 5:

t. Turn off the auxiliary power, circuit breaker, and UPS.
2. Make sure that zero voltage is present and remove the DCPM cables, DCPM, and Battery Modules.

Note that any availability of temporary power may prevent you to do other electrical de-
installation steps.

3. Disconnect the battery modules from the power supply and remove interconnections between modules.

4, Drainthe coolant and dispose before the removal of the battery modules from the liquid-cooled Fluence
Battery Enclosure.

5. Remove battery modules from the enclosure and keep the battery modules safe according to the battery
manufacturer's instructions.

6. Consult chiller manufacturer instructions and coolant safety data sheet (SDS) for information on draining
the cooling system. Contact Fluence Support for further aid.

7. Contact Fluence Support or the battery manufacturer for guidance if the battery modules are damaged.

Remove all the battery modules from the enclosure and de-energize the temporary auxiliary power (if
applicable).

9. Disconnect all external electrical connections to the enclosure.,
10. Make sure of zero energy present and apply lockout/tagout to the temporary power source,

Do the steps below to disconnect all the external electrical connections to the enclosure, at this time:

1. Disconnect the external electrical connections of the Gridstack Pro.

a. Open the DC Disconnector section doot.

b. Disconnect the 1500V DC cables.

¢. Open the AC Auxiliary compartment door.

d. Disconnect the AC Auxiliary power cable, control cables, and communication cables.

e. Make sure all the external electrical connections of the Gridstack Pro are disconnected.
2. Disconnect the external electrical connections of the Gridstack, Sunstack, and Edgestack.

a. Remove the bellows cover at the overhead transition piece to the adjacent Battery Enclosure or
Cube Row Termination (CRT).
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b. Remove the flexible braids to the Core DC bus.

¢. Remove the cover at the bottem right corner of the Battery Enclosure front panel.
d. Disconnect all the cable connections.
e

Make sure all the external electrical connections of the Gridstack, Sunstack, and Edgestack are
disconnected,

3. Disconnect the external electrical connections of the Advancicen 5.
a. Follow site-specific electrical design.
b. Consult enclosure drawings or contact Fluence Support for specific guidance.

Outdoor Core Telco Enclosure (OCTE)/Core Support Enclosure (CSE) Enclosure Deinstallation

Do the steps below to de-install the Qutdoor Core Telco Enclosure (OCTE)Core Support Enclosure (CSE):

1. If the auxiliary control power is operational, make sure to remove all the battery modules in the core.
2. De-energize auxiliary control power to the OCTE/CSE.
Make sure that zero energy is present and apply lockout/tagout to the temporary power source.

Fluence Cube Lockolut/Tagout

0000-PRO-FLN-GEN-90-6171

Remove the UPS and fire pane! battery fuses and batteries, and make sure that zero energy is present,

5. Remove the field wiring including power cables, auxiliary cables, alarm contacts, communication cables,
CAN bus resistor(s), any installed jumpers, and the strobe LED,

In Gridstack/Sunstack/Edgestack, the communication enclosure is referred as Outdoor Core Telco
Enclosure (OCTE), in Gridstack Pro product family, the corresponding terminology is Core Support
Enclosure (CSE),

For specific guidance, see:

' - w
()} Core Support Enclosure {CSE) Installation Manual
OOTE-MAN-BSC-00-001

- Outdoor Core Telco Enclosure {OCTE) Instatlation Manual
06-05-00XX-PRO-001
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4.1.3 PHYSICAL DEMOLITION

" Make sure that de-installation of all the BESS components is complete. Designate an area to keep removed
equipment before the physical demolition of the BESS and its removal from site.

All steps must be repeated for all Cores in the Array.

Enclosure Demolition

Do the steps below to remove the enclosures of Gridstack Pro, Gridstack, Sunstack, Edgestack, Advancion 5, CRT,
and OCTE/CSE enclosures and demolish its foundation:

Remove the grounding cables and mounting bolts from the enclosure base.

Use a forklift or crane to lift and remove the enclosure from the base,

Move the enclosure to the storage location for removal procedure,

Contact Fluence Support for guidance, if necessary.

Demolish the concrete base of the enclosure.

e e A

Make sure to remove any metal parts or debris remaining after the demolition of the enclosure concrete
base,

For some Advancion 5 enclosure’s, the unit HVAC may need to be disconnected from the enclosure
prior to removal,

Core-level Components Demolition
Power Conversion System Demolition

Do the steps below to remove the Power Conversion System (PCS) and demolish its foundation:
1. Consult PCS manufacturer instructions for guidance on disconnecting mounting hardware and grounding
connections.

2. Follow PCS manufacturer guidance and use the forklift or crane to safely lift and remove the PCS from its
foundation,

3. Move the PCS to the storage area for removal procedure,
Demolish the concrete base of the PCS.
5, Make sure to remove any metal parts or debris remaining after the demolition of the PCS concrete base.

0005-PRO-FLN-80-0001 Rev 07.0 37157
Proprietary & confidential information of Fluence Shared under NDA




Decommissioning Guide rLUeNCe

A Sleraing and ALS Corpeny

Core Transformer Demolition

¥

Do the steps below to remove the Core Transformer and demolish its foundation:

1.

® NP AW N

Follow the core transformer manufacturer instructions to disconnect mounting hardware and grounding
connections.

Inspect for oil leakage before the removal of the core transformer.

Drain any liguid found in the containment basin and dispose per site policy.

Drain the core transformer oil tank and dispose of contents per site policy.

Use the forklift or crane to safely lift and remove the core transformer from its foundation.
Move the core transformer to the storage area for the removal procedure.

Demolish the concrete base of the core transformer,

Make sure to remove any metal parts or debris remaining after the demolition of the core transformer
concrete base,

Core Auxtliary Transformer Demolition

Do the steps below to remove the Core Auxiliary Transformer and demolish its foundation:

1.

© NGV AW

Follow the core auxiliary transformer manufacturer instructions to disconnect mounting hardware and
grounding connections.

Inspect for oil leakage before the removal of the core auxiliary transformer.

Drain any liquid found in the containment basin and dispose per site policy.

Drain the core auxiliary transformer oil tank and dispose of contents per site policy.

Use the forklift or crane to safely lift and remove the Core auxiliary transformer from its foundation.
Move the core auxiliary transformer to the storage area for the removal procedure.

Demolish the concrete base of the core auxiliary transformer.

Make sure to remove any metal parts or debris remaining after the demolition of the core transformer
concrete base.

Auxiliary Panelboard Demolition

Do the steps below to remove the Auxiliary Panelboard and demolish its foundation:

1. Remove the grounding cables and mounting bolts from the auxiliary paneiboard foundation.
2. Use the forklift or crane to safely lift and remove the auxiliary panelboard from its foundation.
3. Move the panelboard to the storage location for the removal procedure,
4. Contact Fluence Support for guidance, if necessary.
5. Demolish the concrete base of the panelboard.
6. Make sure to remove any metal parts or debris remaining after the demolition of the auxiliary panelboard
concrete base.
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- Other Electrical Equipment Demolition

Do the steps below to remove the other electrical equipment and demolish its foundation:

1. Remove any remaining interconnecting cables, conduits, and other electrical components from above and
under the surface.

Use the forklift or crane to safely lift and remove other electrical equipment from its foundation.
Move other electrical equipment to the storage iocation for the removal procedure (if necessary).
Demolish other electrical equipment concrete foundations,

GoR W

Make sure to remove any metal parts or debris remaining after the demolition of any other electrical
equipment concrete base,

6. Consult with the site designer or Engineer of Record (EoR) for guidance.

Physical Demolition: Array-level Components

¥

Except array controller, most Array-level components are not supplied by Fluence. Consult with the site
designer or Engineer of Record (EoR) for specific guidance.

If auxiliary power is still present within the substation, consult site designer or Engineer of Record (EoR)
to permanently remove the power source.

 Array-level Auxifiary Transformer Demolition

Do the steps below to remove the Auxiliary Transformer and demolish its foundation:

1, Follow the auxiliary transformer manufacturer instructions to disconnect mounting hardware and
grounding connections.

2. Inspect for oil leakage before the removal of the auxiliary transformer,
3. Drain any liquid found in the containment basin and dispose per site policy.
4, Drain the auxitiary transformer oil tank and dispose of contents per site policy.
5. Use the forklift or crane to safely lift and remove the auxiliary transformer from its foundation.
6. Demolish the concrete base of the auxiliary transformer,
7. Make sure to remove any metal parts or debris remaining after the demolition of the auxiliary transformer
concrete base.
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- Master Fire Alarm Controf Unit Demolition

£

Do the steps below to remove the Master Fire Alarm Control Unit (MFACU) and demolish its foundation (if
housed separatly):

he design and configuration of MFACU varies due to location.

1. Consult with the site designer, Engineer of Record (EoR), or Fluence Support for specific guidance and for
design and configuration of MFACU,

2. Use the forklift or crane to safely lift and remove the MFACU from Its foundation, if the MFACU is housed
in a separate building,

3. Demolish the concrete base of the MFACU,

4, Make sure to remove any metal parts or debris remaining after the demolition of the MFACU concrete
base.

Telco Array Rack Demolition

Do the steps below to remove the Telco Array Rack and demolish its foundation:

¢ The design of Array Telco Rack varies by facility.

1. Consult with site designers, Engineer of Record (EoR), or Fluence Support for specific guidance and for
array telco rack design.

Non-Fluence Array-level components Demolition

Do the steps below to remove Substation/Point of Interconnection:

The substation or other point of interconnection (POI) is normally not designed by Fluence.

1, Consult with site designers, Engineer of Record (EoR), or Fluence Support for specific guidance.

Do the steps below to remove the External Cabling, Lighting, Fencing, and Security Systems and demolish its
foundation {if applicable):

Remove external cabling, lighting, and security systems from the site,

Dispose of these components as instructed by the site designer or Engineer of Record (EoR).
Demolish any remaining concrete bases of the Lighting, Fencing and Security System.

N =

Make stire to remove any metal parts or debris remaining after the demolition of the Lighting, Fencing and
Security System concrete base.
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- Do the steps below to remove the grounding grid:

1. Dig up the site grounding grid and remove all the cables.
2. Consult site electrical drawings, site designer, or Engineer of Record for specific guidance.

Do the steps below after the demolition of all core-level and array-tevel components for site restoration:

1. Make sure to remove any metal parts or debris remaining after the demolition of the core-level and array-
level components,
Do landscaping tasks such as leveling soit or planting vegetation.

3. Make sure that the site, project, or local permitting conditions are in minimum allowable state of
restoration before the decommissioning process can be marked as complete.

4, Consult with the site designer or Engineer of Record for specific guidance as the requirements change by
facility and site location.
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- 4.1.4 RECYCLING

Make sure that the physical demolition of the system is complete, Prepare the BESS equipment for storage,
transport, and correct offsite recycling. Contact the equipment manufacturer, the Engineer of Record (EoR), or
Fluence Support for guidance for each specific equipment and site.

Find Applicable Rules and Regulations

Make sure to find applicabie rules and regulations as follows:

*

Many BESS components may be classified as hazardous waste or universal waste or electrical and
electronic waste (e-waste) that includes (but not limited to) smoke detectors, aerosol canisters, and liquid
chemicals such as chilier coolant and transformer oil,

Find the regional governing entity and regulations for handling and disposing of lithium-ion batteries and
other waste categories.

Battery modules shall be recycled at the end of life. See Appendix A.1_Battery Recycling Vendors for a list
of recommended battery module recycling vendors. Vendors shall provide a certificate of destruction
(COD) to confirm the recycling of the battery module.

Create a disposal and shipment plan for all BESS components. This plan shall include an inventory of parts
and components to be removed from the site, along with specific action itermns and destinations for each
item to transport, remove, and/or resale of each part and component.,

Many jurisdictions have specific rules and regulations about the transportation and/or disposal of e-waste,
hazardous waste and universal waste, such as the Waste Electrical and Electronic Equipment (WEEE)
Directive in the European Union. All vendors providing packaging, transportation, disposal, recyding or
storage services for these waste types shall provide proof that they have all necessary permits to provide
their respective services.

Consult the site designer, Engineer of Record (EoR}), or Fiuence Support for guidance on these regulations.

Always comply with applicabie local, state, and national faws, ruies, and regulations regarding waste
disposal and shipment for lithium-ion batteries, electronic waste (e-waste), general waste, and
hazardous substances.
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Lithium-lon Battery Modules

Do the steps below to discharge the lithium-ion battery modules and dispose:

Make sure that correct PPE is always worn while handling battery modules,

1. Consult the battery manufacturer for specific instructions before the removal, storage, transportation,
and/or disposal of the lithium-ion battery modules safely,

2. Follow manufacturer instructions to manually discharge the batteries beyond the minimum state of
charge (SOC) before the removal of the batteries.

3. Use special equipment to connect the battery terminals and discharge the batteries to the necessary
voltage as instructed by the manufacturer.

Make sure that zero voltage is present across the terminals.
5. Contact the battery manufacturer for guidance on discharging and handling batteries.

6. Remove the hattery modules from the racks of enclosures and immerse the battery modules in a
neutralizing compound like brine until the charge fully dissipates,

Recycling Vendor
Make sure of battery recycling vendoi's SOP, compliance and efficiency as follows:

Battery Module Handling
. G000-PRO-FLU-GEN-90-6093

+ Make sure that the recycling vendor disposes of batteries separately from other hazardous waste and
obeys local regulations.

« Make sure that the recycling vendor has the necessary permits or certifications to collect hazardous waste.
+ Make sure recycling vendor removes all fluids and conducts selective treatment with batteries.

+ Make sure that the recycling vendor gets the minimum recycling efficiency for lithium-ion batteries by the
latest regulation standard.

+ Get the Certificate of Destruction from the recycling vendor to confirm the batteries are accepted and
recycled,

For a sample list of recycling vendors in North America and Europe, see Appendix A.1_Battery Recycling Vendors.
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-~ Battery Modules Storage
" Do the steps below to safely keep the battery modules in the designated area for storage:

1. Move the removed battery modules from the enclosures to the designated area for storage.

2. Do aninspection and keep the damaged battery modules isolated from other undamaged battery
modules and other equipment.

Do not stack the unpackaged battery modules. ]

3. Foliow battery manufacture marking guidance (if applicable) and use caution tape or signage to mark
defective batteries.

4, Keep both the damaged and undamaged battery modules shielded from direct sunlight in a dry and non-
condensing environment,

Inspection and Transportation
Do the steps below to inspect the battery modules before the transportation for disposal:

Battery Module Handiing

0000-PRO-FLU-GEN-90-6093

1. Inspect battery modules to find their condition and examine damage severity before you transport the
battery modules.

2. Use Fluence's Category 1/Category 2/Category 3 classification system based on open circuit voltage
measured between the terminals.

3. Follow the SOP for specific guidance to classify the battery modules before transportation.

4, Ifthe battery is damaged, do an electrolyte leakage inspection to the battery, which may be visible or by a
pungent, sweet smell like acetone (nail polish remover) or isopropyl alcohol {(rubbing alcohol).

o~

A If a leak is visible or this smell is detected, Fluence recommends personnel evacuate the area and
immediately contact the Emergency Number for spills and leakage.

For Battery Module Leakage or Spils, Immediately contacti
Emergency during transportation Toll Free: +1-800-424-9300
(for spills, ieakage, damage) Local: +1-703-527-3887

Fluence Chemtrec Services
(Reference CCN: 1014438)

Emergency On-Site ’ Contact site personnel
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. Make sure of safe transportation of battery modules as follows:

[A Do NOT ship battery modules if a leak is detected! ]

« Obey with local, state, and national regulations to transport hazardous materials iike lithium-ion batteries
{Example - Hazardous Materials Regulations (HMR) from the U.S. Department of Transportation).

« Consult the site designer, Engineer of Record (EoR), or Fluence Support for guidance to transport the
battery module.

« Make sure that the logistics vendors who transport battery module must meet the regulatory compliance
and make sure of plan and methed for battery module transportation.

+ Make sure to give the battery module safety datasheet to logistic vendor,
« Repackage used battery modules in their original packaging or as arranged by the battery manufacturer.

Electrical and Electronic Waste
Do the steps below to dispose the electrical and electronic waste:

1. Find e-waste within BESS components like the battery rack, enclosure, Inverter, core and array telco racks,
aerosol canister, and other systems,

2. Follow local regulations for the transportation and disposai of e-waste.
Remove and dispose of batteries and electronics components separately.

4. Contact Fiuence Suppott for guidance to dispose of BESS components.
Liguid Chemical Waste
Do the steps below to dispose the liquid chemical waste:

1. Find liquid chemical waste in areas like the chiller system for liquid-cooled battery enclosure and
transformer oil for transformers.
2. Follow local regulations to dispose of liquid chemical waste.

3, Consult the site designer, Engineer of Record, or Fiuence Support for guidance.

Do not dispose of liquid chemical waste down storm drains ot in general trash.

Other Hazardous Waste
Do the steps below to dispose other hazardous waste:

1. Refer to vendor documentation or Safety Data Sheets (SDS) to find special hazards to dispose of specific
components.

2. Contact Fluence Support for guidance on hazardous waste disposal.

000S5-PRO-FLN-90-0001 Rev 07.0 A5/57
Proprietary & confidential information of Fluence Shared under NDA




Decommissioning Guide FLUeNCe

A $tesaens and AS Conpanyg

. General Waste
Do the steps below to dispose general waste:
1. General waste that does not fall into the category of e-waste, liquid chemical waste, or other types of
hazardous materials shall be disposed in the trash.
2, Obey local, state and national local regulations.
3. Consult the site designer, Engineer of Record, or Fluence Support for guidance te dispose of general
waste,

Waste from the Components that are Damaged by Fire or Other Event
Do the steps below to dispose the waste from components that are damaged by fire or other event:

1. inspect and review BESS components damaged by fire or other events before disposal.

2. Do not remove or handle damaged BESS equipment without notifying Fluence Support and the affected
equipment manufacturer.

3. Make sure to keep the evidence safe for root cause analysis.

4. Consult the site designer, Engineer of Record, or Fluence Support for guidance to dispose of individual
system components,
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4.2 Partial Decommissioning Procedure

Partial decommissioning is necessary when only a part of the BESS component is damaged by fire or other event
and needs to be removed while the rest of the system stays operational. This process involves specific actions to
make sure of the safe and effective removal of the damaged or obsolete components. General procedures for
partial decommissioning are defined in Tabie 4 - 1. General Guideline for Partial Decommissioning and these
procedures are only guidelines, Contact Fluence before the partial decommissioning.

b The partial decommissioning steps varies from case to case basis as per project specific architecture,
Contact Fluence to get project specific instructions before you do partial decommissioning,

4.2.1 PREPARE FOR SYSTEM SHUTDOWN
Do the steps below before shutting down the system:

Contact Fluence to get project-specific instructions before partial decommissioning.

Inspect the BESS component, when any of the BESS components is damaged by fire or other event,
Make sure to remove any electrical components from the grid.

Inspect each piece of equipment at the core and array levels for any abnormalities or physical defects.

If any abnormalities in the HYAC and chiller systems are found, isclate the defects, and troubleshoot the
systems before the decommissioning process,

6. Keep auxiliary power energized to HVAC and chiller systems to protect battery modules from degradation
before removal.

A o S

7. Make sure to isolate the system from other active equipment.

a Ej + Fluence Cube Lockout/Tagout
0000-PRO-FLN-GEN-90-6171
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Table 4 - 1: General Guideline for Partial Decommissioning

Battery Enclosure
Power Conversion System

{PCS)

Core Transformer

and Auxiliary Panel

Outdoor Core Telco Enclosure
(OCTE)/Core Support
Enclosure (CSE)

000S-PRO-FLLN-90-0001 Rev 07.0
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o Batter Energy Storage Core Equnpment

Do the steps below to partially decommission the Battery Enclosure |f the
Battery Enclosure is damaged by fire or other event.

1. See Battery Enclosure Shutdown on page 31

2. See Battery Enclosure Deinstallation on page 35

3. See Enclosure Demolition on page 37

Do thé stepé betow to partially. decommission the PC§ if the PCS |s demegecé by ”

fire or other event.

1. See Power Conversion System Shutdown on page 31

2. See Power Conversion System Deinstallation on page 34

3. See Power Conversion System Demo| tion on page 37

Do the steps below to partlaliy decommission the Core Transformer if the Core

Transformer is damaged by fire or other event,

1, See Core Transformer Shutdown on page 31

2. See Core Transformer Deinstallation on page 34

3. See Core Transformer Dexnohtlon on page 38

Auxlhary Power and Control Equlpment

Do the steps below to partially decommission the Core Auxmary Transformer

and Core Auxiliary Panel If they are damaged by fire or other event,

1. See Core Auxiliary Transformer and Auxiliary Panelboard Shutdown on
page 30
2. See Core Auxiliary Transformer and Auxiliary Panelboard Deinstallation

on page 33
3. Do step 4 for Core Auxiliary Transformer demolition or step 5 for
Auxiliary Panelboard demolition,

4, See Core Auxiliary Transformer Demolition on page 38

5. See Auxmary Panelboard Demolition on page 38

Do the steps below to partlally decommission the OCTE/CSE if the OCTE/CSE is
damaged by fire or other event,

1. See Outdoor Core Telco Enclosure (OCTEYCore Support Enclosure {CSE)
Shutdown on page 32

2. See Outdoor Core Telco Enclosure (OCTEY Core Support Enclosure {CSE)
Shutdown on page 32

3, See tnclosure Demolition on page 37
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Telco Array Rack

Master Fire Alarm Control
Unit (MFACU)

A}réy;|éve|" Auxmary | Do fhé 'steps. below to partially .decc.arhhwi.s.s.foﬁ th'e Arr.ay-lévé.l A.u“k.il.i.ary.

Do the steps below to partially decommission the Telco Array Rack if the Telco
Array Rack is damaged by fire or other event.

1. See Telco Array Rack Deinstallation on page 33

2. See Telco Array Rack Demolition on page 40

Do the steps below to partially decommission the Master Fire Alarm Control
Unit if the Master Fire Alarm Control Unit is damaged by fire or other event,

1. See Master Fire Alarm Control Units Deinstallation on page 33
2. See Master Fire Alarm Control Unit Demolition on page 40

Transformer Transformer if the Array-level Auxiliary Transformer is damaged by fire or other
event.
1. See Array-level Auxiliary Transformer Demolition on page 39
0005-PRO-FLN-90-0001 Rev 07.0 49757
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'A. APPENDICES

Appendix A1 Battery Recycling Vendors

Appendix A.2 References
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A1 Battery Recycling Vendors

All examptes that follow are examples only, are time-stamped at release date, and inclusion here does
not imply comprehensive or current information.

A1.1 NORTH AMERICA

Battery Solutions

Valid for all of North America . oo
Telephone 800-852-8127
Website https:/Awww.batterysolutions.corm [

Li-Cycte

Valid for all of North America
Telephone 877-542-9253
Website https:/iwww ji-cycle.com/ (4

American Battery Technology Company

Valid for all of North America = =~ 0o

. Address 2500 Peru Drive, McCarran, NV 89437
Telephone 777-473-4744

Email recycling@abtc.earth

Website htps://www.americanbatterytechnology.com/ I

Bluewater Battery Logistics
Valid for all of North America
Telephone 805-539-2001
Website http://www.bluewaterbattery.com/m

us

Retriev Technologies

‘Anahelm, CA - Corporate HQ; consolidation point for batteries destined for recycling facliities .~~~
Address 125 E Commercial St. A
Anahelm, CA, 92801
Telephone 855-473-8743
Fax 714-278-9745
Lancaster, OH - Recycling center for Lithium fon andothers =
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Retriev Technelogies

Address 265 Quarry Rd, Lancaster
OH, 43130

Telephone 740-653-62%0

Fax 740-653-3240

‘Baltimore, OH - Consolidation and sorting point for batteries being sent for recycling.

Address 8090 Lancaster-Newark Rd NE

Baltimore, OH, 43105
Telephone 740-862-9013
Fax 740-653-2320

BRME (Battery Recycling Made Easy) LLC

Address 1 E. Porter St, Cartersville

GA, 30120
Telephone 678-721-0022
Fax 678-721-0266

‘Customer Service :

& '_Battenes exceeding 300 Wh or: 5g L| equwalent require specua] handllng, as do damaged def_ tiv or'recalied battenes
- make:specific’ mentlon of these when contacting Customer Service:to arrange shlpplng ot S T

Telephone

CaEIZRecycIe

877-723-1297

Website

hitps://www.call2recycle.org (4

Asset Recycling and Recovery, LLC

‘Tennessee {(Processing) 0 it 0 i

117 Lee Parkway

Address

Suite 102 C

Chattanooga, TN, 37421
Telephone 423-667-6686
Website http://www.ailsold.com &5
‘Georgia (Warehouse) . siE L
Address 396 Cross Plains Blvd SE

Dalton, GA, 30721
Telephone 423-667-6686
Website http:/fwww.ailsold.com U
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Retriev Technologies

Trail, BC - Ultimate recycling facility, capable of recycling Lithium metal and Lithium ion =00 7

Address

9384 Highway 22A
Trail, BC, VIR 4W6

Telephone

250-367-9882

Fax

250-368-7409

Call2Recycle

Telephone

B88-224-9764

Website
A.1.2 EUROPE

Finland

https://www.call2recycle.ca (4

uRecycle

Address

Sepankatu 20, 90100 Oulu, Finland

" Telephone

Sweden

+358 841541304

uRecycle

Addrass

Magasinvéagen 5, 69142 Karlskega, Sverige

Telephone

+46{0) 586-20 55 30

Northvolt Systems AB

Address

Alstrémergatan 20 - 11247

Email

UK

axel.ertksson@northvolt.com

Address

uRecycle

20-22 Wenlock Road, Lendon N1 7GU, United Kingdom

Telephone

000S5-PRO-FLN-90-0001 Rev 07.0
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G&P Batteries

Address

Willenha!l Road, Darlaston, WS10 8JR

Telephone

0121 568 3200

Fax

0121 270 3707

Website

Spain

www,g-phatt.co.lk &

A3 {Aprofitament Assessorament Ambiental)

Address

Carrer Cal Ros dels Ocells 15-17
Coll de ia Manya Industrial Estate
08403 Granollers (BCN) - Spain

Telephone

France

+34 902 367 103

Corporate Office - .
~ Address

Recupyl

Rue de la Métallurgie, 38420 Domeéne, France

~ Telephone

Poland

+33476774397

Recupyl

Recupyl Polska SPZoo oo

Address

ul Teatrina 49, 66400 Gorzow, Poland

Email

ltaly

contactinfo@recupyl.com [

Address

TRED CARPI S.p.A.

27/AVia Remesina Esterna - 41012

Email

gluseppe.scandale@stenametall.it et
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. Switzerland
Li-Cycle AG
Li'CyCIEAG R i D '_ e i
Address Neuhofstrasse 6 - 6340
Email marcus.scholz@li-cycle.com (4
Germany
Electrocycling GmbH
Electrocycling GmbH ~ oo
Address LandstraRe 91, Zip Code: 38644, City: Goslar
Telephone 49(0)5321 / 3367-0
Email isabell.eute@electrocycling.de
Fax +A9(0)5321 / 3367-11

TES-AMM

TES-ANIM. comprnses 34 faalttles across the US; Western Europe, East: ASIa, and Oceania, Due to the multmationat nature of :
“TES-AMM, they may serve as a single point of service for-all.of Fluence’s recycling | needs. i : CEEIL

Website https://www.tes-amm.com/en- US/enqu&ry
serviceSupport.aspx B
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A.2 References

- 3
Advancion 5 Q&M Manual

" 0000-CAM-FLU-ADY-03-5001

.

Core and Enclosure OAM Manual - Gridstack Pro 2000 Series
OPLM-MAN-BSC-00-005

Gridstack Pro 2000 Safety Systems Guide
00SQ-GUD-BSC-00-002

0OTE-MAN-BSC-00-601

CSE Operation and Maintenance Manual
OPLM-MAN-BSC-00-003

Qutdoor Core Telco Enclosure (OCTE) installation Manual
06-05-00XX-PRO-001

Core and Cube Operations and Maintenance Manual - CATL
OPLM-OAM-FLN-90-002

Core and Cube Operations and Maintenance Manual - Samsung
G6-01-0001-0AM-0G3

-~

Core and Cube Operation and Maintenance Manual - AESC
06-01-0001-OAM-004

j ™y
Core and Cube Operation and Maintenance Manual - Northvolt
© OPLM-MAN-BSC-00-002
‘ OCTE Operation & Maintenance Manual
~ 06-05-00XX-0AM-001
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Advancion-DAS User Manual
0000-INS-FLU-ADY-90-6003

.

-

Battery Module Handling

0000-PRO-FLU-GEN-98-6093

\.

Fluence Cube Lockout/Tagout

" 0000-PRO-FLN-GEN-30-6171

.

-

- Battery Enclosure Datashest
06-01-0001-DSH-012

Fluence Liquid-cooled Cube Product Safety Datasheet
06-01-0001-DSH-005

\

-

- Fluence Air-cocled Cube Product Safety Datasheet
06-01-0001-DSH-013

-

; Fluence Cube System Start-up and Shutdown
0000-PRO-FLN-GEN-80-7004

=\ Control of Hazardous Energy Lockout Tagout LOTO
=~ Fluence_GLO_GSQ_PL_Control_Of Hazardous_Energy_Lockout_Tagout

[NFPATOE Standard for Electrical Safety in the Workplace

000S-PRO-FLN-90-0001 Rev 67.0
Proprietary & confidential information of Fluence

57157
Shared under NDA




EXHIBIT
E




2024-010962 - renn2024-010862, 1211912024 03:41:41 PM , Page 7 of 10

Page 7 of 10

EXHIBIT A
2.431-ACRE EASEMENT
PART OF THE W. WARENSHOLD SURVEY, ABST. No. 942
IN VAN ZANDT COUNTY, TEXAS

50" FASEMENT FOR ROADWAY PURPOSES
TO RAYBURN COUNTRY ELECTRIC COOPERATIVE, INC

VOL. 1251, PG, 809
RRVZCT
100" KAUFMAN COUNTY ELECTRIC
COOPERATIVE EASEMENTY
VOL. 1165, PG, 189
RRV.Z.CT.

S 8e°25'21"E 1,848.168'

20.04 ACRES
RITA & ROGER CULLUM
nOC. ## 2024004469

0.PRV.ZCT.

i 5

P.O.B.

S 00PB430"E 0.0,
. X=2,729,780, 67"
/ N 89°2521" E 308.31 L Voo 506 254.04"
/ /2“lﬂch SRF
e e e — 1992 WARRANTY DEED -
[ 5.9969 ACRES
| FREEMAN TO RAYBURN COUNTRY
, ~  ERECTRIC COOPERATIVE, INC
B0’ FASEMENT FOR PIPELINE \ MARIA AMADOR h VOL. 1251, PG. 809
TG EXPLORER PIPELINE COMPANY DoC. # 2012008780 e DOC. # 1992-00003364
VOL. 737, PG. 202 OPRV.ZCT, © R.RVZ.CT.
BRV.Z.CT. $ 1§
| &
. l 03 [INE ] DCARING [ DISTANCE
. o | L3 SOUTH 50,52
i <% OF ey | o [rz 1 soutit 53.30°
AoV iT & Ty ; 13 [§ 370034 W 3781
N ® Ujk 4 SOUTH 1.7
| L5 WEST 108,14
WAYNE C. TERRY l L6 NORTH 68.82
< AB4 ¥
C’&Z"’Essw‘;;@Q N 89'25'21" E 206.57'
3
)%“ 07 : 105,912 SF -
;t | 2.431 ACRES WEST 137.02'
Wayne C. Terry ! [ A
Rejivtered Professional Land Surveyor i
 Refistration No. 4184 _
August 27, 2024 \ -‘ i
LEGEND \ | // :
D.RV.ZCT. = Deed Records \- | -
Van Zandt ~
County, Texas \ | ~
Q.PRV.CT. = Oificial P\:xbnc 1 ] L5
. Records Van Zandt MICROWAVE. TOWER
County, Texas \ | SITE EASEMENT o 50 100 200"
RRV.Z.CT. = Real Records \ voL. 1276, PG. 858 | { !
Van Zdanit DRVZCT.
County, Texas . \ \ | GRAPHIC_SCALE IN FEET
P.Q.B. = Point OF Beginning \ e SCALE: 17 = 100
§ PG = Page : 5.
R.OW. Z Right—of-Way \ ; P - AvgUsT 2024 | 20528 | Shimt 2 or.z
<F - = Square Feet \ % 610 Main Sfreat
ggi = ss?m Red Found e ggﬂ{%'g)m?}‘g
= Valume i
\ * FaxlO72) 4872200
The coordinates and beorings shown hereon ore ted to the Texas & " weavadelia.com
Goordinate System of 1983, North Central Zone (4202). All distances E H G I NE E R 8 7BPEND, 1515
are megsured in US. Survey Fast. TBPLS No, 10155000 -
.
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EXHIBIT A-1
0.657-ACRE PARTIAL ASSIGNMENT AREA
PART OF THE W. WARENSHOLD SURVEY, ABST. No. 842
| IN VAN ZANDT COUNTY, TEXAS

12119/2024 03:41:41 PM  Page 8 of 10

50' EASEMENT FOR ROADWAY PURPOSES 400 KAUFMAN COUNTY ELECTRIC 20.04 ACRES
TO RAYBURN GOUNTRY ELECTRIC GOOPERATIVE EASEMENT R!Eg 5 ’?502%520 c{:}g;ggm
COOPERATIVE, INC VOL. 1166, PG. 189 P RVZCT
"VOL. 1251, PG, 809 R RV.SCT. . OP.RVZCT.
RRV.ZC.T P.O.B P.O.C.
yo X=2 750 518.06" X=2,729,780.17"
: =2,129,518.06 Y=6,866 ,304.02"
\ \1 Y=6,866,251.39 0,800,504+
45.65" é \ 12-INGH SRF
a ] t
Bl st 889°2521" W 262,66 _ | | 30"
Vo 1
Vo )
..... L S B ikt
50' EASEMENT FOR PIPELINE *
EXPLORER PIPELINE GOMPANY CALLED 25.00 ACRES
= 1992 WARRANTY DEED
VOL.737,PG.202 MARIA AMADOR RS
DRV.ZGT. DOC. # 2012-008780 RAYBURN COUNTRY

WAYNE €. TERRY

Yo, %, 4184 o
4’00k855\°\;;{0
surN

S O Tt

Wayné G. Terry Jd
Registered Professional Land Surveyer \

—

Registration No. 4184 \
QOctober 14, 2024 , \
LEGEND ) \
DRV.ZCT. = Dead Records Van Zandl
County, Texas
Q.P.RV.C.T. = Official Public Records Van
Counly, Texas
RRV.ZCT, = Real Records Van Zandt
. ) County, Texas
P.Q.B. = Point Of Beginning
P.O.C. = Point of Commencmg
PG, = Page \
ROW. . = Right-of-Way \
SF . = Square Feet
SRF . = Steel Rod Found "
VOL. " =Volume \

ol RRVZGT.

Zandt 0.657

68.82'
NORTH

1 \MICROWAVE TOWER
SITE EASEMENT -

\ WOL. 1278, PG. 858
\ DRV.ZC.T.

—

-

28,630 SF
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EXHIBIT A
2.431-ACRE EASEMENT
PART OF THE W. WARENSHOLD SURVEY, ABST. No. 942
IN VAN ZANDT COUNTY, TEXAS

50° EASEMENT FOR ROADWAY PURPOSES
TO RAYBURN COUNTRY ELECTRIC COOPERATIVE INC
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VAN ZANDT COUNTY
FIRE MARSHAL’S OFFICE

24634 ST HWY 64
CANTON, TX 75103
903-567-6026

FIRE MARSHAL ORDER

Location: FM 47 and FM. 1651, Canton, TX 75103
Date and time of incident: December 2024- Present
To: Taaleri Energia- (Project Amador)

Deadline: You are hereby ordered to comply with all the listed requirements below no later than
April 7% 2025. Under no circumstance may any of the batteries enter Van Zandt County
until all requirements have been met.

Overview:

All commercial properties are required to be permitted through the Van Zandt County Fire
Marshals office (VZCFMO) prior to construction. As a part of this process, you (Project
Amador) must also conform to all applicable National Fire Protection Association (NFPA)
standards Per Texas Government Code 352, In December of 2024, you started construction on a
Battery Energy Storage (BESS) facility (Project Amador) located near the intersection of M 47
and FM 1651 You did not obtain the required permits through VZ.CFMO. You are hereby
ORDERED to conform with all applicable codes.

Current Violations:

1. NFPA 1 (2021 ed.) Chapter 52 (52.1.2.2)- Prior to installation, plans shall be reviewed
and approved by the Authority Having Jurisdiction (AHJ). (§2.1.7) Those plans shall be
in accordance with NFPA 855.

a. Documentation was not sent to the County until February 3%, 2025, after a letter
the county sent on December 201, 2024, requesting this documentation.

b. You have not paid the permit fee per the VZCFMO permit fee schedule. You are
hereby ordered to pay the required fee. | am aftaching the Fee Schedule and
application. The amount for the permit is based on the total valuation of the
project. Please be aware that if valuation is undervalued or is inaccurate, that is

fraud. ﬂ
i
PAGE# ! OF A INITIALS_Z %




2. NFPA 855 (2020 ed.) All test reports shall be provided to the ATIJ for review and
approval.

a. Project Amador has submitted 2 of the 3 relevant test results,

b. The test for the battery cell was reviewed and NOT approved as it failed the
thermal ranaway and flammable gas test.

¢. The test for the battery cell module was reviewed and NOT approved as this test
failed the flammable gas test.

d. The Container test has not been submitted to this office as of today.

1. You are hereby ordered to submit the container test conducted by the
Underwriters Laboratory (UL).

3. Inthe letter you submitted on 2/3/2025, you noted that you are constructing your facility
in a remote location as defined by NFPA 855. However, you did not submit a survey
showing all relevant infrastructure on the leased property to show that you are in a remote
location. Of particular concern is the exact location of a gas pipeline that runs either on
the leased property or adjacent to it. Therefore, you are hereby ordered to submit a
survey to the VZCFMO’s office for review and approval to show that you are a remote
facility.

4. Project Amador submitted a hazard mitigation and emergency Response plan, Those
plans were NOT approved as they were not site specific.

a. You are hereby ordered to submit a site-specific hazard mitigation plan.
b. You are hereby ordered to submit a site-specific emergency response plan.

5. Project Amador has failed to provide documentation that they will have a permanent

water source available at this location per NFPA 855.

This is not an all-inclusive list as it is the burden of Project Amador to ktow, understand, and
follow State and local codes, ordinances and laws,

Project Amador is hereby ordered to comply with all relevant fire codes and permitting process
by 4/7/2025 and prior to any of the batteries arriving in Van Zandt County.

Sec. 352.022. PENALTY FOR FAILURE TO COMPLY WITH ORDER. An owner or occupant
who is subject to an order issued under Section 352.016 or 352.0165 commits an offense if that
person fails to comply with the order. Each refusal to comply is a separate offense. The offense is
a Class B misdemeanor unless it is shown on the trial of the offense that the defendant has been
previously convicted two or more times under this section, in which event the offense is a state
jail felony.

Fire Marshal /
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FY 2025 VAN ZANDT COUNTY FIRE MARSHAL OFFICE FEE SCHEDULE

BUILDING PERMIT FEE SCHEDULE

TYPE OF PERMIT & SERVICES

NEW CONSTRUCTION PERMIT
** Review of building plans

** Meetings with engineers, contractors, architects, etc,

** Conducting a minimum of 3 site inspections

*#* Final completion inspection

** Includes Fixed Pipe System Permit, Fire Alarm
Systetn Permit, and Fire Protection Systems Permit

Additional meetings and inspections may be included,

depending upon the scope of the project

FIXED PIPE SYSTEM PERNMIT

** Plan Review

#* Wimessing of testing

** Inspection of fire extinguishing systems in
_commercial kitchens, vent hoods, and ducts

FIRE ALARM _SYSTEM PERMIT

*#% Plan review

** Witnessing of testing

** Tngpection of fire alarm system or additions to
existing systems

FIRE PROTECTION SYSTEMS PERNMIT
#* Plan review

** Witnessing of hydrostatic testing

#+* Inspection

PRE-SUBMITTAL PLAN REVIEW
** Preliminary plan review

#* Meetings conducted prior to formal submission

of construction plans

FLES

[t A

The fee is based on the valuation of the project

** For projects valued at less than $200,000 the fee is $500

** For projects valued at $200,000 but less than

$1,000,000 the fee is $500 for the first $200,000, plus $1.75 per
$1000, or fraction thereof, for the value over $200,000

#% For projects valued at $1,000,000 but less

$5,000,000 the fes is $2700 for the first $1,000,006, plus $1.00 for
every $1000, or fraction thereof, for the value over $1,000,000

** For projects valued at $5,000,000 or more, the fee is $10,140
for the first $5,000,000, plus $0.50 for every $1600, or fiaction
thereof, for the value over $5,000,000

The fes is $300

The fee is due when the plans are submitted for review

#* For systems with 200 or fewer initiating or signaling devices,
the fee is $300

** For systems with 201 or more initiating or signaling devices,
the fee is $300, plus $0.50 for each device in excess of 200

The maximum fee is $2000

The fee is due when the plans are submitted for review

Residential (13D): The fee is $200
Commercial: The fee {s $200-3500 depending on square footage
The fee is due when the plans are submitted for review

The fee is $75 for each hour of meeting & review

The fee is dus within 30 days of the actual mesting or review
of submitted plans




REINSPECTION & RETESTING

** A single reinspection of a building or a single
retest of any system due to the following;

- Failure of the previous inspection or test
-Attempted inspection or test when the approved
plans are not on site

DUPLICATE PERMIT

*% The issmance of duplicate permits

TEXAS ALCOHOLIC BEVERAGE
COMMISSION LICENSE INSPECTION

** One inspection and one reinspection in case of
failure for one location

FIRE WATCH I STANDBY
**% For qualified personnel for the purpose of
? identifying and controliing fire hazards

The fee is $75 for each reinspection or retest

The fee is due before the final release of public
utilities and the issuance of a Certificate of Compliance

The fee is $50 for each duplicate permit

The fee is due before the permits are issued

The fee is $500 for each annual inspection for each bar, club,
or retail establishment

The fee is due within 30 days of issnance of a report on the
inspection

The fee is $100 per hour or a portion of an hout for each
required person

The fee is due within 30 days of the issuance of an invoice for
services provided



2024 VAN ZANDT COUNTY FIRE MARSHAL OFFICE FEE SCHEDULE

Type of Occupancy

All Commercial or Public Occupancies
Other than Certain types listed below

Occupancy less than 10,000 sq. ft
10,000 to 40,000 sq f
More than 40,000 sq ft

Service Stations and other flammable
liquid or oxidizer storage facilities

Game Room
Per Game
Fireworks
Walk-up Firework stand
Indeoor Firework site
Public Display (1.3) site plan approval
Pubtic Display (1.3) display observation

DayCare Centers
Licensed for 1-25 children
Licensed for 26-42 children
Licensed for 50-98 children
Licensed for 100-148 children
Licensed for more than 150 children

Schools
Tier |l Facilities (ANNUAL)

Any Re-inspect on all above items

(QSSF Fees

Single Family Dwelling
Commercial Business
OSSF Modification

Fee

$100.00

$100.00
$180.00
$225.00

$250.00

$1000
$15

$160.00
$200.00
$100.00
$200.00

$100.00
$125.00
$150.00
$175.00
$200.00

$250.00
$150.00

$75.00

$400.00
$650.00
$200.00

Type of Occupancy Fee

Foster Homes/Group Homes
Licensed for 1-6 children
Licensed for 7-12 children

Hospitals and Nursing Homes
Licensed for 1-99 bads
Licensed for 100-199 bads
Licensed for 200-299 beds
Licensed for more than 300 beds

Other 24 hour Care Facilities, sush as
residential freatment, personal care,
maternity homes, and similar facilities

Licensed for 1-16 occupants
Licensed for 17-49 occupants
Licensed for 50 or more occupants

Multi Family Dwellings (4 or more units
Ogcgupancy change per unit
Access Gate/Building ID

Other inspections and Special Fees

Mass Gathering Permit
Amusement parks, carnivals, fairs,
public gatherings, plan raviews,

tents, stages, emergency vehicles access

Yeariy Maintenance Contract
Re-Inspect Fee
Late Fee for Maintenance Contract

$75.00
$126.00

$300.00
$350.00
$400.00
$450.00

$150.00
$20.00
$400.00

$100.00
$100.00

$75.00

$400.00

$30.00
$200.00
$50.00




VAN ZANDT COUNTY FIRE MARSHAL
24634 STATE HWY 64
CANTON, TX 75103
903-567-6026 / firemarshal@vanzandtcounty.org

PERMIT APPLICATION
tncomplete Applications will be returned without processing. (Please print or type)

Project Information

DEPT. USE ONLY

Name:
Address: Date approved:
Contractor Information Fee:$ ( }paid
Name: Contact Person:
Address: Phone: Receipt #
Email:

Type of Permit

Single Family Fire Sprinkler

Mobila Fnod Unit

Fuel Tank Removal — Type:

Commerclal Fire Sprinkler

Gate/Accoss Control System

Fuel Tank Installation — Type:

Multifamily Fire Sprinkler

Firework Stand

Miass Gathering,

Amusement Park, Carnival, Fair

Underground Fire tine

Firework Public Display

Foster Home

Kitchen Hood System

Certificate of Complianca

Child Care Facility

Fire Alarm System

Demolition

Adult Care Facility

Spray Beoth Instaliation

Elevator [nstailation

Tier 1 Factlity

Details regarding the above request must be provided when application is made and whenever requested by the
Fire Marshal. It is the applicant's responsibility to ensure that conditions are in accordance with applicable codes
and regulations. No work is to commence until plans are approved and a permit is issued. Violation of work without
@ permit can result in the issuance of a fine, permit revocation or both, Approved drawings, plans, and or details
must always remaln present at the location of the project.

Signature of Applicant:

Date:

Fee Schedule

Automatic Fire Sprinkier Systems
Commercial & Muktifamily 13 and 13R Systems
(- 100,000 SQFT = $0.05 per SGFT or $100 minimum

100,001-300,000 SQFT = $3,000.00 for first 100,001 + $0.02 for each additional sarr
300,001 + SQFT = $5,000.00 for first 300,000 + $0.015 for each additional SQFT,

Single Family {only) = $100.00 per system.
Total Square Feet:

Re-Inspection Fee
$100.00

PerTag

0-10 Devices
26-99 Devices
200+ Devices

Fire Alarm systems

5100.00 per bullding
$200.00 per building
$450,00 per buflding

11-25 Devices
100-199 Devices

Total # of Davices;

5125.00 per building
$250.00 per butlding

Kitchen Hood System

$150.00 per system

Mobile Food Unit

$100.0C per vehicle

Gate/Access Control System

$150.00 per system

Firework Public Display

$150.00 per display

Underground Fire Line

$100.00 per system

Firework stand

$100.00 per stand

Mass Gathering

$400.00 per event

Spray Booth

$150,00 per Booth

Fuel Tank Installation

$150.00 per tank

Fue! Tank Removal

5150.00 per tank

Mass Gathering, Fair
Amusement Park, Carnival

$400.00 per event

Foster / Group Home 1-6
Foster / Group Home 7-12

$75.00 per insp.
§125,00 per insp.

Flevator Installation

$100.00 per elevator

Childcare Facility 1-25

$75.00 per insp.

Demolition $100.00 per building | Childcare Facility 26-99 $100.00 per insp.
Certificate of Compliance $150.00 per occupancy | Childcare Facility 100 + $150.00 per insp.
Tier i Facllity $100.00 perinsp. | Adult care Facility $250.00 for 1-99 beds

$300.00 for 100-199
$350,00 for 200+

Permit Approved By:

FOR DEPT. USE ONLY

Date:
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April 7, 2025 TAALERI

o ‘ . o Energia
Confidential - For Authority Having Jurisdiction use only.

Unauthorized disclosure is prohibited.

Ville Rimal

Investment Director, Energy Storage
Taaleri Energia

Kasarmikatu 21 B

00130 Helsinki, Finland
ville.rimali{@taaleri.com

+358 41 435 6268

April 7, 2025

Kevin D, Paliner

Fire Marshal

Van Zandt County Fire Marshal’s Office
24634 State HWY 64

Canton, TX 75103
kpalmer@vanzandtcounty.org

{903} 910-8602

Subject: Response to Fire Marshal Order

We respectfully disapree with the assertion that our project is currently in violation of NFPA codes. However, we remain
committed to full compliance with the requirements of the NFPA and working together to move the project forward towards
installation and commissioning.

As per the recomimendation in your letter dated February 11, 2025, we attempted to visit the Van Zandt County Fire Mazshal’s
Office on February 13, 2625, During our visit, we found that no one was aware of a “new construction permit” for battery
energy storage projects or any related application fees. Additionally, we were unable to focate information regarding the “new
construction permit” on the Fire Marshal’s Office website. Your order was the first document to provide us with guidance
regarding the application process and associated fees. We appreciate you providing this information.

To date, only civil, piling, and substation work has been conducted at the project site. The installation of the Battery Energy
Storage System, which falls under the scope of NFPA 855 and related documentation, is scheduled to commence only at the
end of April 2025,

Responses to Your Requests Under the Fire Marshal Order

1. Permit Application: We have submitted the new construction permit application and have paid the associated
application fee, This application was submitted on Aprii 4, 2025 and is Appendix | {o this letter. The associated
application fee of § 50,840.00 was paid on April 7, 2025.

2. TFire Testing: A unit-level large-scale fire test in accordance with UL 9540A has been conducted and successfully
passed by an independent laboratory in the United States. This testing complies with NFPA 855 (2020 edition) section
4.1.5, as detalled in Appendix 2. The UL 9540A test process follows a sequential approach, progressing from cell to
module, module to unit, until pass is achieved. Consequently, it was anticipated that the cell and module tests might
not fully pass, whereas the unit-level test successfully met the requirements. If you have any questions regarding this
approach, we would appreciate the opportunity to better explain the battery testing process.

3. Site Location Compliance: As per NFPA 855 (2020 edition) section 4.4.3.1, Remote outdoor locations inciude ESS
located more than 106 ft (30.5 mj from butidings, lot lines that can be built upon, public ways, stored comibustible

Taaleri Energia | BusinessID 2772984-6 | Registered domicile Helsinki | www itaaterienergiacom 1




April 7, 2025 TAALERI

o , , o Energia
Confidentiat - For Authority Having Jurisdiction use anly.

Unauthorized disclosure is prohibited.

materials, hazardous materials, high-piled stock, and other exposure hazards not associated with electrical grid
infrastructure, Appendix 3 provides evidence that the project site complies with this requirement, being over 100 feet
from any of the listed exposure hazards.

4. Hazard Mitigation and Emergency Response: The site-specific Hazard Mitigation Analysis (HMA) is included in
Appendix 4. Additionally, the Emergency Response Plan (ERP) for the project is attached as Appendix 5.

5. Water Supply Compliance: NFPA 855 (2020 edition) section 4.13.2 states that, where no permanent adequate and
reliable water supply exists for fire-fighting purposes, the requirements of NFPA 1142 shall apply. NFPA 1142
section 1.1.1 outlines methods for determining the mininim requirements for alternative water supplies for structural
firefighting purposes in areas where the authority having jurisdiction (AHJ) determines that adequate and reliable
water supply systems for firefighting purposes do not otherwise exist. An independent fire protection engineer has
calculated the minimum water supply requirements under NFPA {142 section 4, concluding—with all safety margins
accounted for—that a 30,000-gallon water tank is appropriate and typical for similar projects in Texas, Details are
provided in Appendix 6. Currently, the project site has two 20,000-gallon frac tanks, which exceed the 30,000-gallon
requirement. These tanks, or equivalent frac tanks, will remain onsite during the operational period. Additionally, the
project company will contract a water supplier with a source located nearby Dallas to ensure a continuous water
supply, even in the event of a prolonged fire, in compliance with NFPA 1142 requirements,

We are fully committed to ensuring the highest level of safety for this project and maintaining close cooperation with Van
Zandt County Fire Marshal’s Office. We recomimend scheduling a call to discuss this response in further detail and address any
questions you may have. Should you require additional information or clarification, please do not hesitate to contact us,

Sincerely,
DocuSlgned by

\Alle Fimali

OFGAAFALN26466...
Ville Rimali

Investment Director, Energy Storage
Taaleri Energia

Appendices:
¢ Appendix {: Van Zandt County New Construction Permit Application
e Appendix 2; Fluence Gridstack Pro 5000 UL9540A Unit Level Test Report
e  Appendix 3: Project Amador Layout
s Appendix 4: Project Amador Preliminary Hazard Mitigation Plan (FIMA)
¢ Appendix 5: Project Amador Preliminary Emergency Response Plan (ERP)

s Appendix 6: Project Amador NFPA 1142 Minimum Fire Water Supply Calculation

Taaleri Energla |  BusinessiD 2772084-6 | Registered domicile Helsiniki | wwwitaalerienergiacom 2
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VAN ZANDT COUNTY FIRE MARSHAL
24534 STATE HWY 64
\; CANTON, TX 75103
903-567-6026 / firemarshal@vanzandtcounty.org

PERMIT APPLICATION
Incomplete Applications will be returned without processing. {Please print or type)

Project Information
Name: Amador Batter Energy Storage Project
Address: 32021 FM 47, Canton, TX 75103
Contractor Information
Contact Person: Ville Rimali
Phone: +358 41 435 6268
Email: ville rimali@taaleri.com

DEPT. USE ONLY

Date approved:

Fee: { ) paid

Name: BT Amador Storage LLC
Address: C T Corporation System
1999 Bryan Street, Suite 800, 75201 Dallas

Receipt #

Type of Permit

Single Famlly Fire Sprinkler Mohliie Food Unit Fuel Tank Removal — Type:

Commercial Fire Sprinkler Gate/Access Control System Fuel Tank Installation —- Type:

Muktifamily Fire Sprinkler Firewark Stand Mass Gathering, Amusement Park, Carnival, Fair

Underground Fire Ling Firework Public Display Foster Home

Kitchen Hood System X | Certificate of Compllance Child Care Facility

Fire Alarm System Demalition Adult Care Facility

Spray Booth Installation Elevator Installation Tler Il Facility

Details regarding the above request must be provided when application is made and whenever requested hy the
Fire Marshal, It is the applicant's responstbility to ensure that conditions are in accordance with applicable codes
and regulations. No work is to commence until plans are approved and a permit is issued. Violation of work without
a permit can result in the | Issuance of a fine, permit revocation or both. Approved drawings, plans, and or details
must always remain presenfa- Tacatio

cdtion of ﬁig prb”ect 4/4/2025
Signature of Applicant:

ti Date:
TAEBIBDt?BDFMSA.-—-BZ’Ed%g&%d u!e

Automatic Fire Sprinkler Systems
Commercial & Multifamily 13 and 13R Systems
0 - 100,000 SQFT = $0.05 per SQFT or $100 mintmum

100,001-300,000 SQFT = $3,000.00 for first 100,001 + $0.02 for each additional saer
300,001 + SQFT = $5,000.00 for first 300,000 + $0.015 for each additional SQFT.
Single Famity {only) = $100.00 per system.

Re-Inspection Fee
$100.00

Per Tag

Total Square Feet:

Fire Alarm systems
0-10 Davices $100.00 per building
26-99 Devices $200.00 per building

2004 Devices $450.00 per building

11-25 Devices
100-199 Devices

$125.00 per building

3250.00 per building
Total # of Devices:

Kitchen Hood System $150.00 per system | Mobile Fooad Unit $100.00 per vehicle

Gate/Access Control System 5150.00 per system | Firework Public Display $150.00 per dispiay
Underground Fire Line $100.00 per system | Firework stand $100.00 per stand
Mass Gathering 5400.00 per event | Spray Booth $150.00 per Booth
Fuel Tank Installation $150.00 per tank Fuel Tank Removal $150,00 per tank

Mass Gathering, Fair
Amusement Park, Carnival

$400.C0 per event

Foster / Group Home 1-6
Foster / Group Home 7-12

$75.00 per Insp.
$125.00 per insp.

Elevator Installation $109.00 per elevator | Childcare Facility 1-25 $75.00 per insp.
Demolition $100.00 per building | Childcare Facility 26-99 $100.00 per insp.
Certificate of Compliance 5150.00 per occupancy | Chiidcare Facility 100 + $150.00 per insp.
Tier 11 Facility $100.00 perinsp. | Adult care Facility $250.00 for 1-99 beds

$300.00 for 100-19%
$350.00 for 200+

New Constructian BESS facility permit appiication. Valuation of the project: 5 86 400 000. Permit fee: 5 50 840
FOR DEPT. USE ONLY

Permit Approved By:

Date:




CSA Laboratory Test Data - UL 9540A Checklist and Test Resuit (Unit Level)

ORIGINAL TEST DATA

The resulis relate only fo the items lested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Cettification Inc.

Master Contract: | 301546 Model: | GSP 5600 306 l Page number 1 of 56
Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL moduies

Standard(s): ANSI/CAN/UL 9540A:2019 Fourth Edition, Dated November 12, 2019 - Test Method for Evaluating
Thermal Runaway Fire Propagation in Battery Energy Storage Systems

Testing Laboratory Name: CSA Group - Cleveland

Address: 8801 E. Pleasant Valley Road, Independence, OH 44131 USA

Testing Program: Custom Test : Cover Letter [X], Testing Only [ ]

If tests were performed at another facility, then described below:;

Testing Laboratory Name; SAFE Laboratories and Engineering Corp.
Address: 5901 Elwin Buchanan Dr, Sanford, NC 27330 USA

Facility Qualification Number: -

As above / or describe otherwise

Customer: Fluence Energy, LLC
Address: 4601 N. Fairfax Drive, Suite 600, Arlington, VA 22203-1546 USA
Tested By: SAFE Labaratories and Engineering Corp.
Name, Title

Signature on file o

Signature Date (YYYY-MM-DD)
X Reviewed by: Chris Reed, Product Safety Engineer ||
[ Witnessed by: Name, Title

T 2025-03-28
ww /@ua/
Signature Date {YYYY-MM-DD) Version6 ; 2022-08-02

UL 9540A Checklist and Test Resull — Version§ : 2022-08-02
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ORIGINAL TEST DATA

The resulfs relate only fo the iftems fested.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

This report shall not be reproduced, excepl in full, without the approval of CSA Group Tesfing & Cerfification Inc.

Master Contract: | 301546 Model: | GSP 5000 308

| Page number 2 of 56

Project [ Network: [ 80229152

Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules

Name of test laboratory perform cell level testing:

UL (Changzhou)
Quality Technical
Service Co., LTD

Unique identification of test report:

4790838636.3

Standard and its edition used for testing:

UL 9540A:2019 ED4

Manufacturer: Contemporary
Amperex Techinology
Co., Limited

Brand name / Trademark: N/A
Model number: CBDDO
Nominal cell voltage, (V) 3.2
Cell capacity, (Ah) 306

{ Cell chemistry: LFP
Physical format of cell: Prismatic
Approximate dimension, (mm) 174.3 x 71.6x 207.3
Mass, {(g) 5500
Method used to initiate thermal runaway: Film heater
Average temperature at which cell first vented excluding gas collection sample, (°C) 154
Average temperature prior to thermal runaway excluding gas collection sample, (°C) 241
Total gas generation, (Liter) 204
Lower flammabifity limit (LFL) at ambient temperature (25 + 5°C), (%) 8.60
Lower flammability limit (LFL) at average gas vent temperaiure, (%) 7.24
Burning velocity, (Cm/Sec) 54.20
Maximum pressure Ppax, (psig) 102.74
Gas composition: See table

UL 540A Checklist and Test Result — Version6 : 2022-08-02




CSA
 GROUP"

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

ORIGINAL TEST DATA

The resulls relate only fo the items tested.
This report shalf not be reproduced, except in full, without the approval of CSA Group Testing & Gerlification Inc.

Master Contract, | 301546

Model: | GBP 5000 306

| Page number 3 of 56

Project / Network: | 80229152

Description:

Gridstack Pra 5000 306A% 2hr+ with CATL madules

R R T ST T Measured % e
Carbon Monoxide cO 14.596
Carbon Dioxide CO2 26.925
Hydrogen Ha 43,066
Methane CHs 7.051
Acelylene CaHz .119
Ethylene Cabs 3.289
Ethane GCeHa 1.060
Propylene CsHs 0.686
Propane CaHs 0,260
- C4 (Tolal) 0.865
- C5 (Total) 0.399
- C6 (Total) 0.148
1-Heptene G7H14 0.026
Siyrene CgHa8 0.013
Benzene CsHa 0.082
Toluene CrHs 0.012
Dimethyl Carbonate C3HeOs 1.304
Ethyl Methyi Carbonate CsHeCa 0.101
Tota) - 100

‘Module Level Test Summary. .

Name of test [aboratory perform moduEe Ievel testmg

. = (Chang_z.hc_)u.)_ .

Quality Technical
Service Co., LTD

Number of cells used for initiating thermal runaway:

Unigue identification of test report: 4790931782
Standard and its edition used for testing: UL 9540A:2019 4%
Edition
Manufacturer: Contemporary
Amperex Technology
Co,, Limited
Brand name / Trademark: N/A
Model number: M02306P05L.01
Nominal voltage rating, (V) 166.4
Nominal capacity rating, (Ah) 612 Ah
Approximate dimension, (mm) 830 x 2235 x 250
Method used to initiate thermal runaway: Film heater
1

Number of cells exhibited thermal runaway within module:

4 (including initiating)

Celi to celi propagation condition:

Propagation occurred

1 Peak chemical heat release rate, (kW)

No flaming observed

Total gas generation, (Liter)

See below table

UL 9540A Checklist and Test Result - Version6 : 2022-68-02.




CSA Laboratory Test Data ~ UL 9540A Checklist and Test Result (Unit Level)

1> GROUP ORIGINAL TEST DATA

The resulits relale only to the items fested.
This repori shall not be reprodticed, except in full, without the approval of CSA Group Testing & Certification Inc.

Master Contract: | 301546 Model | GSP 5000 3086 | Page number 4 of 56
Project / Netwaork: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Weight loss, (%) Before: 655.5 kg
Post: 653.5 kg
0.31% loss
Gas composition: See table
...T.;:!al Hyar;carbona.. 260.29 No flaming .0.50
{Propane Equivalent) Hydrocarbons
Carbon Dloxlde Carbon Containing | 217.03 No flaming 1.82
Carbon Monoxide Carbon Containing | 77.67 Nao flamlng 6.61
Hydrogen Hydrogen 263,37 No flaming 14.29

Additional Information: Thermal runaway was contained by module design, no flaming observed

..Ma.n..ufacturer: T Fuence Energy, LLC

| Brand name / Trademark: Gridstack Pro 5000 2hr+

Model number: GSP5000 306

Nominal voltage rating, (V) 1331

Nominal capacity rating 4888 kWh

Approximate dimension, (mm) 6820 x 2438 x 2896
(22.38 x 8.0 x 8.5) ft

BESS test configurationfintended installation: Outdoor ground mounted non-
residential

Unit certification available?, (Yes/No) No

Standard(s) used to certify product: N/A

Certification organization nhame and its certificate number: N/A

Electrical configuration of module in BESS: 856P

Number of modules in BESS: 48

Fire detection and suppression system integral part of BESS: (Yes/No) Yes, fire detection is integral
part of BESS. Suppression
system is opticnal.

Test conducted with fire detection and suppression system: (Yes/No/Not Yes, fire detection system

Applicable) utilized. Detection system
detects flammable gas and
opens the vent panels. No
suppression system used for
this test

Method used to initiate thermal runaway: External Film heater

UL 9540A Checklist and Test Result - Version6 : 2022-08-02




CSA GROUP
CSA Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

s GROUP ORIGINAL TEST DATA

The results relate only to the items tested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Inc.

Master Contract: | 301546 Model: | GSP 50C0 306 i Page number 5 of 56
Project / Network: | 80229152 Description: | Gridstack Pro 5000 308Ah 2hr+ with CATL modules

Number of cells used for initiating thermal runaway: 1
Number of cells exhibited thermal runaway within initiating module: 4
Number of modules exhibited thermal runaway within initiating BESS: 1, initiating only
Cell to cell propagation condition: Propagation oceurred
Peak chemical heat release rate, (kW) N/A, outdoor only installation
Peak convective heat release Rate, (kw) N/A, outdoor only instaliation
Flammable gas generation, (Liter) N/A, outdoor only instaliation
Total gas generation, (Liter) N/A, outdoor only installation
Gas composition: N/A, outdoor only installation
Maximum wall surface temperature, (°C) 2.5
Maximum target BESS temperature, (°C) 13.0

| Maximum celling or soffit surface temperatures, (°C) N/A, outdoor only installation
Maximum incident heat flux on target wall surfaces, (kw/m?) .0
Maximum incident heat flux on target BESS, (kw/m?) 0.0
Maximum incident heat flux of egress path, (kw/m?) 0.0
Maximum incident heat flux on target ceiling or soffit surfaces, (kw/m?) N/A
Total smoke release, (m?) N/A, outdoor only installation
Peak smoke release rate, (m¥s) N/A, outdoor only installation
Additional information: None

Ul. 9540A Checklist and Test Result — Version_ﬁ : 2022—08-02




CSA GROUP
CSA UP"” Laboratory Test Data - UL 9540A Checklist and Test Result {(Unit Level)
GROUP ORIGINAL TEST DATA

The resuilts relate only to the ftems fested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Inc.

Master Contract: | 301546 Maodel; | GSP 5000 306 ] Page number 6 of 56
Project / Network: | 80229152 Desaription: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules

Performance Unit Level Te:

= Residential Outdoor Ground Mounted)
mment

If flaming outside of the unit is observed, separation | No flaming observed outside of the P
distances to exposures shall be determined by greatest | unit
flame extension observed during test.

Surface temperatures of modules within the target BESS | Cell temperature at venting from cell P
units adjacent to the Initiating BESS unit do not exceed the | fevel report 154°C
temperature at which thermally initiated cell venting occurs | Highest surface temperature 13.0°C

For BESS units intended for installation in locations with | Starting ambient temperature 1.8°C P
combustible  constructions,  surface  temperalure | Highest wall temperature 2.5°C
measurements on wall surfaces do not exceed 97°C
(175°F) of temperature rise above ambient

Explosion hazards are not observed, including | Explosion hazards are not observed P
deflagration, detonation or accumulation (to within the
flammability limits in an amount that can cause a
deflagration) of battery vent gases

Heat flux in the center of the accessible means of egress | Highest heat flux observed 0.0 kW/m? P
shall not exceed 1.3 kW/m?

Summary of Result:

This unit level test meets the applicable performance criteria noted above from section 9.8 of UL 9540A 4™
Edition and is considered compliant.

Possible test case verdicts:

- Test abject does not apply to the test object:  N/A

- Test object does meet the requirement: P (Pass)

- Test object does not meet the requirement: F (Fail)

- Test object waived based construction detail: W (Waived)

UL 9540A Ghecklist and Test Result - Version6 : 2022-08-02
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CSA GROUP

The results relate only fo the items lested.

This report shall not be reproduced, except in full, without the approval of GSA Group Teslting & Certification Inc.

CSA Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)
ORIGINAL TEST DATA

Master Contract: | 301546 Model: | GSP 5000 306 i Page number 7 of 56
Project f Network; | 80229152 Description: | Gridstack Pro 5000 308Ah 2hr+ with CATL modules
Clause | Requirement + Test | Result - Remark | Verdict

_ (_I_ ns u_ctio__n

Battery system certiflcatlon avaﬂab]e'? No
(Yes/No)
Standard(s) used to certify product: N/A
53.2 Rattery system component documentation | [ | Battery system certification was

avallable — Component detail not
documented.

D4 Battery system cettification was
not available — See list of critical
components in attachment section.
[ | Other{explain):

Battery system enclosure approximate
dimension, {mm)

6820 x 2438 x 2896

Battery system enclosure material;

Metallic, IP 55 rated

Based on configuration of BESS, test
conducted on:

[ | BESS
Battery system

5.3.3 Fire detection system

< Integral part of DUT, test
conducted with fire detection system.
[ Integral part of DUT, test
conducted without fire detection
system.

[ ] Not integral part of DUT

Fire suppression system

[ ] Integral part of DUT, test
conducted with fire suppression
system.

I integral part of DUT, test
conducted without fire suppression
system.

[_] Not integral part of DUT

534 Unit level test report

CSA Report 80229152

Performance

The umt. Ievel test was conducted with
BESS units installed as described in the
manufacturer's instructions and this

Units installed under test plan CSA
80229151 agreed by client, CSA, and
testing facility

internal fire condition created as per

module level {est.

section.
BESS test configuration; See Attachment 3
91.2 Unit level test was conducted in which Film heater method used

R 9540A Checklist and Test Result - Vers:onﬁ 2022 08 02




GROUP"

CSA GROUP

ORIGINAL TEST DATA

The resullts relate only to the ifems tested.
This report shall not be repraduced, except in full, without the approval of CSA Group Testing & Cettification Inc.

CSA Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

Master Contract: | 301546 Model: | GSP 5000 306 | Page number 8 of 58
Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATE modules
Clause Requirement + Test Result - Remark Verdict
Test setup include initiating BESS unit and | 1 initiating unit and 3 target units P
farget BESS unit representative of an used
installation.
Additional representative test No other representative test
configuration based on test configuration. | configuration.
Separation distances between initiating Distances representative of
and target units were representative of the | installation
instaliation.
Testing conducted outdoor for BESS BESS intended for outdoor P
intended for outdoor installation only. installation
Following controls and environmental
conditions were in place.
a) Wind screens were utilized with a Winds below 12 mph and test space P
maximum wind speed maintained at < 12 | is surrounded by shipping containers
mph
b) Temperature range was within 10°C to | Outdoor temperatures were below P
40°C 10°C, however, internal celi
temperatures of the initiating unit
were heated to above 10°C utilizing
the unit HYAC system and
considered acceptable for testing
¢) The humidity was < 90% RH Humidity at the start of test was P
below 80%RH
d) There was sufficient light to observe the | Test performed during daylight, and P
testing; fiood lights turned on past sundown
e) There was no precipitation during the No precipitation P
testing;
f) There was control of vegetation and Test area controlled P
combustibles in the test area to prevent
any impact on the testing and to prevent
inadvertent fire spread from the test area;
and
g) There were protection mechanisms in Protection mechanisms in place P
place to prevent inadvertent access by
unauthorized persons in the test area and
to prevent exposure of persons to any
hazards as a result of testing.
9.1.2.1 | For a container system BESS including Not a container system N/A
those intended for outdoor installation
only, the unit level test performed in
accordance with the indoor floor mounted
unit level test using the battery system
racks as the test units and with the test

uL 9540A {_)_hecklis_t an_d_Te__st R?_S‘,J_l,t - Versr'onﬁ : 2022—08-02_
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ORIGINAL TEST DATA

The results refate only fo the items tested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Ine.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

Master Contract: | 301546 Madek | GSP 5000 306 | Page number 8 of 56
Project / Network: | 80229152 Description: | Gridstack Pro 5000 3068Ah 2hr+ with CATL modules
Clause Reguirement + Test Result - Remark Verdict
installation set up in accordance with the
installation layout within the container,
9.1.3 Based on configuration and design of [ 1BESS
BESS, test conducted on: X Battery system
9.14 Initiating BESS unit contain components All components in the battery system P
representative of a BESS unitin a included with 48 live modules
complete installation.
Combustible components that No combustible interconnecting N/A
interconnect the initiating and target BESS | components used in installation.
units were included.
8.1.5 Target BESS units include the outer Target unit contains racking for P
cabinet (if part of the design), racking, module enclosures
module enclosures, and components that
retain cells components.
The target BESS unit module enclosures | Target unit was partially filled with live N/A
did not contain cells, modules
9.1.86 Initiating BESS unit was at the maximum Client BMS software did not record P
operating state of charge (MOSOC). during top-off, but OCV from top-off
was compared to OCV from initial
charge to verify MOSOC and is
considered acceplable,
After charging and prior to testing, the The initiating unit rested for more P
initiating BESS was rested for a maximum | than 8 hours, however testing
period of 8 h at room ambient. commenced within 24 hours and is
considered acceptable for this testing
9.1.7 BESS unit test conducted as per following | As per option b). P
condition.
a) Integral fire suppression system Fire suppression system not used N/A
provided with the DUT.
b) Without Integral fire suppression Fire suppression system not used P
system.
9.1.8 Electronic and software control were not Electronic and software controls were P
relied upon for this testing, not utilized during testing
BESS unit test conducted with Integral fire | Fire suppression system not used N/A
suppression system meet UL 840 and
'BESS unit
9.2.1 Test room environment was controlled to | Test performed outside, per 9.1.2 N/A
prevent drafts that may affect test results. | exception
At the start of the test, the room ambient See above N/A
temperature was not less than 10°C
(50°F) nor more than 32°C (90°F).
Ambient temperature range during test, °C | See above N/A

UL 9540A Checklist and Test Result — Version6 : 2022-08-02
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CSA GROUP

The restilts refate only fo the items tested.
This report shall not be raproduced, except in full, without the approval of CSA Group Testing & Cerlification Inc.

CSA Laboratory Test Data - UL 9540A Checklist and Test Result {(Unit Level)
ORIGINAL TEST DATA

Master Contract: | 301546 Model: | GSP 5000 306 | Page number 10 of 56
Project / Network: | 80229152 Description; | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Clause Requirement + Test Result - Remark Verdict
9.2.2 Any access door(s) or panels were closed, | All doors and panels closed prior to P
latched and locked at the beginning and testing and remained closed
duration of the test,
9.2.3 The initiating BESS unit was positioned Initiating Unit positioned between P
adjacent to two instrumented wall target units and targe walis
sections.
824 Instrumented wall sections were extended | Wall sections extended not less than P
not less than 0.49 m {1.6 ft) horizontally (.49m horizontally beyond exterior of
beyond the exterior of the target BESS Target Unit 1. Wall sections extend
units. horizontally past Target Unit 2 but is
less than 0.49m due to testing space
limitations, however, this deviation is
not expected to affect the resulis of
the testing.
9.2.5 Instrumented wall sections were at least Wall sections were 12 ft in height and P
0.61-m (2-ft) taller than the BESS unit the units are 9.5 ft in height
height, but not less than 3.66 m (12 ft} in
height above the bottom surface of the
unit.
9.2.6 The surface of the instrumented wall Wall sections are %" plywood painted P
sactions was covered with 16-mm (5/8-in} | in black per 9.3.3
gypsum wall board and painted flat black.
9.2.7 The initiating BESS unit was centered N/A, outdoor only installation N/A
underneath an appropriately sized smoke
collection hood of an oxygen consumption
calorimeter.
9.2.8 The light transmission in the calorimetet's | N/A, outdoor only installation N/A
exhaust duct was measured.
White light source and photo detector was | N/A, ouidoor only installation N/A
used for the duration of the test.
Smoke release rate was calculated as per | N/A, outdoor only installation N/A
following formula.
SRR = 2.303[‘5] Lngm[%]
9.2.9 The chemical and convective heat release | N/A, outdcor cnly installation N/A
rates were measured for the duration of
the test.
Chemical heat release rate was calculated | N/A, outdoor only installation N/A
as per following formula,
HRR, = |h> o= (8, ~ E) > '»7551 P «::; ’m?tfﬁ’ "‘?f;“:“l SRRV RS

UL 9540A Checklist and Tesl Result - Version6 ; 2022-08-02
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ORIGINAL TEST DATA

The results relate only fo the items lested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Cerlification Inc.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

Master Contract: | 3015486 Model: | GSP 5040 306 | Page number 11 of 56
Project / Network: | 80229152 Description: | Gridstack Pro 5000 308Ah 2hr+ with CATL modules
Clause Reguirement + Test Result - Remark Verdict
9.2.10 | The heat release rate measurement N/A, outdoor only installation N/A
system shall be calibrated using an
atomized heptane diffusion burner.
8.2.11 The convective heat release rate was N/A, outdoor only installation N/A
measured during fest.
Thermopile, a velocity probe, and a Type | N/A, outdoor only installation N/A
K thermocouple, located in the exhaust
system of the exhaust duct were used for
measurement.
9.2,12 | Convective heat release rate was N/A, outdoor only installation N/A
calculated as per following formula.
HRR, = 1;435:,—‘22 rc,,rr
9.2.13 Physical spacing between BESS units Physical spacing based on client P
(both initiating and target) and adjacent provided installation manual
walls were representative of the intended
installation.
9.2.14 Separation distances was specified by the | -- -
manufacturer for distance between;
a) The BESS units and the instrumented See Attachment 3 P
wall sections.
b) Adjacent BESS units, See Attachment 3 P
9.2.15 | Wall surface femperature measurements | Wall surface temperatures are P
was ooliected for BESS intended for collected
installation in locations with combustible
construction.
8.2.16 | Wall surface temperatures was measured | 6" intervals used P
in vertical array(s) at 152-mm (6-in})
intervals for the full height of the
instrumented walil sections.
No. 24-gauge or smaller, Type-K exposed | No. 24 gauge or smaller Type K used P
junction thermocouples were used for
measurement.
The thermocouples were placed Thermocouple array centered on P
horizontally positioned in the wall jocations | initiating unit.
anticipated to receive the greatest thermal
exposure.
9.2.17 | Thermocouples were secured to gypsum | Thermocoupies secured to plywood P
surfaces by the use of staples placed over | surfaces per 9.3.3
the insulated portion of the wires,
The thermocouple tip was depressed into | Thermocouple tip depressed into P
fhe gypsum so as to he flush with the plywood per 9.3.3

UL 9540A Checklist and Test Resuit — Version6 : 2022-08-02
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The results relate only o the items tesled,
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Cetification Inc.

CSA Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)
ORIGINAL TEST DATA

Master Contract; | 301546 Model;

GSP 5000 306

| Page number 12 of 56

Project [ Network: | 80229152 Description:

Gridstack Pro 5000 306Ah 2ht+ with CATL modules

Clause Requirement + Test

Result - Remark

Verdict

gypsum surface at the point of
measurement and held in thermal contact
with the suiface at that point by the use of
pressure-sensitive paper tape.

9,2.18 Heat flux was measured with the sensing
element of at least two water-cooled
Schmidt- Boelter or Gardon gauges at the
surface of each Instrumented wall,

Water cooled Schmidt-Boelter
gauges used

a) Both were collinear with the vertical
thermocouple array.

Collinear with vertical array

b) One was positioned at the elevation
estimated to receive the greatest heat flux
due fo the thermal runaway of the initiating
module

Positioned at 4.5 ft in height

c¢) One was positioned at the elevation
estimated fo receive the greatest heat flux
during potential propagation of thermal
runaway within the initiating BESS unit.

Heat flux gauges were placed the
height of the units

9.2.18.1 | Heat flux measurements on walls were
waived for residential units that are tested
with the cheesecloth indicator.

Heat fiux measurements were used

N/A

9.2.18.2 | With reference t0 9.2.18, if b) and ¢) were
deemed to be at the same location, only
ohe gauge was installed on the wall for
the measuremer.

Two gauges used

N/A

9.2.19 | Heat flux was measured with the sensing
element of at ieast two water-cooled
Schmidt- Boelter or Gardon gauges at the
surface of each adjacent target BESS unit
that faces the initiating BESS unit:

Water cooled Schmidi-Boelter
gauges used

a) One was positioned at the elevation
estimated to receive the greatest heat flux
due to the thermal runaway of the initiating
module within the initiating BESS

Positioned at 4.5 ft in height

b) One was positioned at the elevation
estimated to receive the greatest surface
heat flux due to the thermal runaway of
the initiating BESS.

Heat flux gauges were placed at the
height of the units

§.2.19.1 | Heat flux measurements on {argef units
were waived for residential units that are
tested with the cheesecloth indicator,

Heat flux measurements were used

N/A

9.2.19.2 | With reference to 9.2.19, if a) and b) were
deemed to be at the same location, only

Two gauges used

N/A

UL 9540A Cheoklist and Test Result — Version§ : 2022-08-02
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The resulls relate only o the items fested,
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Cetiification Inc.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)
ORIGINAL TEST DATA

Master Contract; | 301546 Moadel;

GSP 5000 306

I Page number 13 of 56

Project { Network: | 80229152 Description:

Gridstack Pro 5000 308Ak 2hr+ with CATL modules

Clause

Reguirement + Test

Result - Remark

Verdict

one gauge was installed on the target unit
for the measurement.

9.2.20

For non-residential use BESS, heat fiux
was measured with the sensing element
of at least one water-cooled Schmidt-
Boelter or Gardon gatige positioned at
one for the following location.

Water cooled Schmidt-Boelter
gauges used

a. At the mid height of the initiating
unit in the center of the accessible
means of egress.

Heat flux gauge positioned in egress
at 4.5 ft height

b. At the point where the majority of
off-gas venting was expected from
the initiating unit in the center of
the accessible means of egress.

Heat flux gauges were placed the
height of the units

9.2.21

No. 24-gauge or smaller, Type-K exposed
junction thermocouples was installed to
measure the temperature of the surface
proximate {o the cells and between the
cells and exposed face of the

initiating module.

See Atlachment 3

Each non-initiating module enclosurs
within the initiating BESS unit was
instrumented with at least one No. 24-
gauge or smaller Type-K thermocouple(s)
to provide data to monitor the tharmal
conditions within non-initiating modules,

Thermocouples placed on target
modules within Initiating Unit

Additional thermocouples shall be placed
to account for convoluted enclosure
interior geometries.

N/A

N/A

9.2.22

For residential use BESS, the DUT was
covered with a single layer of cheese cloth
ignition indicator,

N/A, outdoor only installation

N/A

The cheesecloth was untreated cotton
cloth runhing 26 — 28 m#/kg with a count of
28 — 32 threads in either direction within a
6.45 cm? (1 in?) area.

N/A, outdoor only installation

N/A

9.2.23

An internal fire condition in accordance
with the module level test was created
within a single module in the initiating
BESS unit.

Film heater method used

a) The position of the madule was
selected to present the greatest thermal
exposure to adjacent modules (e.g.

Positioned central within Initiating
Unit

UL 9540A Checklist and Test Result — Versions : 2022-08-02
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above, below, laterally), based on the
resylis from the module level test:

b) The setup (i.e. type, quantity and Fiim heater method utilized, similar P
positioning) of equipment for initiating instrumentation as the moduie level

thermal runaway in the module was same | test

as that used to initiate and propagate

thermal runaway within the module

level test,

9.2.24 | The compasition, velocity and temperature | N/A, outdoor only installation N/A
of the initiating BESS unit vent gases was
measured within the calorimeter's exhaust
duct.

The hydrocarbon content of the vent gas NfA, outdoor only installation N/A
was measured using flame ionization

detection.

Hydrogen gas was measured with a N/A, outdoor only installation N/A
paliadium-nickel thin-film solid state

sensor.

Composition, velocity and temperature N/A, outdoor only installation N/A
instrumentation were collocated with heat

release rate calorimetry instrumentation.

9.2.25 | The hydrocarbon content of the vent gas N/A, outdoor only installation N/A
was additionally measured a Fourier-
Transform Infrared Spectrometer with a
minimum resolution of 1 cm™ and a path
length of at least 2.0 m (6.6 ft), or
equivalent gas analyzer.

9.2.26 | The test was terminated at: As per option a). P
a) Temperatures measured inside each As temperatures were cooling, test P
module within the initiating BESS unit was terminated due to an anticipated
return to ambient temperature; precipitation approximately 45 hours

after test start. One TC remained at

49°C when test was terminated, but

all other temperatures were below

40°C, which is considered acceptable

for this test.
b) The fire propagates to adjacent units or | See above N/A
to adjacent walls; or
¢) A condition hazardous to test staff or See above N/A
the test facility requires mitigation.

9.2.27 For residentiai use systams, the gas Non-residential system N/A
collection data gathered was compared to
the smallest room installation specified by
the manufacturer to determine if the
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Clause Requirement + Test Resuit - Remark Verdict
flammable gas collected exceeds 25%
LFL in air.
9.3 Test method — Outdoor ground
mounted units
9.3.1 Test method described in Section 8.2 was | See Clause 9.2 above P
used for non-residential use BESS testing.
Smoke release rate, convective and Smoke release rate, heat release P
chemical heat release rate and rate, and vent gas information not
cantent, velocity and temperature of the included in this report. Cutdoor
released vent gases were not measured ground mounted instaliation only.
for outdoor ground mounted instaliation
only.
9.3.2 Test method described in Section 9.2 See Clause 9.2 above P
except noted in 9.3.3 and 9.3.4 was used
for residential use BESS festing.
Heat flux measurements for the See Attachment 8 P
accessible means of egress was
measured in accordance with
9.2.20.
The heat flux measurement for the Cheesecloth not used P
accessible means of egress was waived
for outdoor ground mounted residential
use BESS because the BESS was draped
with cheesecloth,
Smoke release rate, convective and Smoke release rate, heat release P
chemical heat release rate and rate, and vent gas information not
content, velocity and temperature of the included in this report. Outdoor
released vent gases were not measured ground mounted installation only.
for outdoor ground mounted installation
only.
9.3.3 Test samples was installed in proximity to | Wall is 12 ft in height (soffit not used P
an instrurnented wall section that was for this testing)
3.66-m (12-ft) tall with a 0.3-m (1-ft) wide
horizontal soffit.
The sample was mounted on a support Clearance distances used from P
substrate and spaced from the wall in installation manual
accordance with the minimum separation
distances spegcified by the manufacturer.
The wall and soffit were constructed %" plywood used and painted black P
with 19.05-mm (3/4-in) plywood installed
on wood studs and painted flat black.
The instrumented wall was extended not Wall sections extended not less than P
less than 0.49-m (1.6-ft) horizontally 0.49m haorizontally beyond exterior of
beyond the exterior of the target BESS Target Unit 1. Wall sections extend
units. horizontally past Target Unif 2 but is
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less than 0.49m due to testing space
limitations, however, this deviation is
not expected to affect the resuits of

the testing.
The No. 24-gauge or smaller, Type-K No. 24 gauge or smaller Type K used P
exposed junction thermocouple array on
the walls were extended to the surface of
the soffit
Manufacturer requires installation against | Manufacturer requires clearances N/A

non-flammable material, the test setup
included with manufacturer recommended
backing material between the unit and
plywood wall.

from non-flammable material

9.3.4 Target BESS were installed on each side | Three target units used were spaced P
of the initiating BESS in accordance with at minimum allowable separation
the manufacturer's installation distances per client instaliation
specifications. manual
The physical spacing between BESS units | See abave P
(both initiating and target) were the
minimum separation distances specified
by the manufacturer.

9.4 Test Method - Indoor wall mounted N/A, outdoor/ground/non-residential N/A
units only installation

9.5 Test Method — Outdoor wall mounted N/A, ground mounted system N/A
units

9.6 Rooftop and open garage installations | N/A, outdoor ground mounted N/A

9.7 Unit level test report

9.7.1 Type of installation considered during unit | Outdoor ground mounted sysiem P
level testing:

9.7.2 Additional installation represented by type | N/A N/A
of installation considered during unit level
tasting:

9.7.3 Unit tevel report include following Confirmed P
information.
a) Unit manufacturer name and model Fluence Energy, LLC P
number (and whether UL 9540 compliant); | Gridstack Pro 5000 2hr+ Enclosure
b) Number of mcdules in the initiating 48 P
BESS unit;
¢) The construction of the initiating BESS | See clause 5.3 in report P
unit per 5.3;
d) Fire protection features / detection / See Unit Level Test Summary P
suppression systems within unit;
e} Module voltage(s) corresponding to the | See Attachment 1 P

tested SOC;
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f) The thermal runaway initiation method Film heater method P
used;
g) Location of the initiating module within | See Attachment 3 P
the BESS unit;
h) Diagram and dimensions of the test See Attachment 3 P

setup including mounting location of the
initiating and target BESS units, and the
locations of walls, ceilings, and soffits:

i) Observation of any flaming outside the See Table b P
initiating BESS enclosure and the
maximum flame extension;

j} Chemicai and convective heat release N/A for outdoor installation N/A
rate versus time data;
k) Separation distances from the initiating | See Attachment 3 P
BESS unit to target walls;
I} Separation distances from the initiating | See Attachment 3 P
BESS unit to targst BESS units;
m) The maximum wall surface and target | Maximum wall surface temperature: P
BESS temperatures achieved during the 2.5°C {located 138" from ground)
test and the location of the measuring Maximum target BESS {emperature:
thermocouple; 13.0°C (located Target Unit 3, Rack 3

Module 1)
n) The maximum ceiling or soffit surface N/A, outdoor ground mounted N/A

temperatures achieved during the indoor
or outdoor wall mounted test and the
location of the measuring thermocouple;

o) The maximum incident heat flux on Maximum heat fiux on target walil: P
target wall surfaces and target BESS 0.0 kW/m?
units; Maximum heat flux on target BESS:
0.0 kW/m?
p) The maximum incident heat flux on N/A, outdoor ground mounted N/A

target ceiling or soffit surfaces achieved
during the indoor or outdeor wall mounted

fest;

q) Gas generation and composition data; | N/A, outdoor ground mounted N/A
1) Peak smoke release rate and total N/A, outdoor ground mounted N/A
smoke release data;

s) Indication of the activation of integral Fire alarms activated, louvers were P

fire protection systems and if activated the | opened 48 min after test start
time into the test at which acfivation
occuired;

. i} Observation of fiying debris or explosive | See Table P
discharge of gases;
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u) Observation of re-ignition(s) from See Table 5 P
thermal runaway evenis;
v} Observation(s) of sparks, electrical See Table 5 P
arcs, or other electrical events;
w) Observations of the damage to: See Table b P

1) The initiating BESS unit;

2) Target BESS units;

3) Adjacent walls, ceilings, or soffits
X) Photos and video of the test. See Attachment 2, videos provided to P
client
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_ Table 1~ Unitcharge specification. .~

Cﬁa..rging .m.e.thod T

[CC

charge temperature, (°C)

Charge current, (Adc) 350
Charge voltage, {Vdc) 1497.6 V per rack
Manufacturer recommended 2010 35

Maximum Operating State of
Charge Condition

When any cell voltage reaches 3.6 V perrack as determined by BMS

Additional comments

For this test, the initiating BESS was charged individually by racks with
80 Adc at 1497.6 Vdc until the MOSOC condition was met. MOSQOC
condition was verified with individua! cell voltage reading (cell reaches
3.6V). OCV of racks were compared during final charge on 2025-01-07
and previous charge between 2024-12-30 and 2025-01-03 to further

confirm SOC.

2025-01-07 | 1021 PM | 2025 01-09

: Gndsgack ._Ism_:sooc.. 2

__ Ambient temperature during unit conditioning

Amblent Temperature, (°C) Relative Humldlty, {(%RH)

-561017.8

27 to 100

Note: Initiating Unit was charged outside at the test site. While outdoor temperatures are low, unit was
covered and external heaters were used during charging, and unit chiller/HVAC was used fo raise the
internal temperatures of the Initiating Unit to >10°C. This is considered acceptabie for this test.

Table 3 —Unit leve| test

Grldstack Pro 5000 1

Sample Number;
Ambient temperature at start of test, (°C) 35.2 °F (1.78 °C), see note in Table 2
Ambient temperature range during test, (°C) 201 °Fto 35.2°°F (—6_%6;([3 ’Eg 1.78°C}, see note in
able
Relative humidity, (%RH) 33% to 90%
Number of cells used for initiating thermal i
runaway:
Open circuit voltage before test, (Vdc) Rack 1: 1404
Rack 2: 1444
Rack 3: 1441
Rack 4: 1387
Rack 5: 1438
Rack 6; 1440
External film heater ramp rate, {°C/min) 4.5
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‘Table 3= Unitlevel test

Other method used to |n|tiate'thermaI runaway:

Location of celi and module for initiating thermal
runaway:

See Attachment 3

Number of cells exhibited thermal runaway within
initiating modtile:

4, cell 20-2 (initiating), cell 21-1, cell 21-2, and cell
20-1. See Attachment 2.

Number of modules exhibited thermal runaway
within initiating BESS:

1, initiating only

Location of cell and module exhibited tharmal
runaway within initiating BESS:

See Attachment 3

Cell to cell propagation condition:

Propagation occurred

Peak chemical heat release rate, (kW)

N/A, outdoor installation

Peak convective heat release rate, (kW)

N/A, outdoor installation

Flammable gas generation, (Liter)

N/A, outdoor instaliation

Total gas generation, (Liter)

N/A, outdoor installation

Peak smoke release rate, {m*/sec)

N/A, outdoor installation

Total smoke release rate, (m?)

N/A, outdoor instaltation

N/A, outdoor installation

Condition

Any flaming outside the initiating BESS enclosure
and the maximum flame extension:

 No fiamlng observed

Flying debris No flying debris
Explosive discharge of gases No explosive discharge of gases
Re-ignition(s) from thermal runaway events No re-ignition

Sparks No sparks

Electrical arcs No electrical ares

Other electrical events N/A

Damage to the initiating BESS unit

Initiating module had 4 cells go into thermal
runaway. The top of the module case was partially
melted and charred from heat. Thermal runaway
did not propagate outside of initialing moduie.

Damage to target BESS units;

No damage to target units observed.

Damage to adjacent walls

No damage to target wall observed.

Damage to ceilings

N/A, outdoor installation

Damage to soffils

N/A, outdoor installation
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Attachments

‘Nam

Unit

1 charge conditioning graphs

) Photos 23-30
3 Diagram and dimension of test setup 31

4 Temperature graph during testing 32-47
5 Heat flux graph 48-49
6 Notable observation during test 50

7 Critical Components List 51-56
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“Attachment 1 - Unit charge conditioning graphs .
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Figure 2.1: Initiating Unit

Figure 2.2; Overall test selup
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Figure 2.2: Test setup cont., Ie between Target Unit 3 and Initiating Unit
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Panel orfentation

Panel orientation.

Targat call

] ;
'

Figure 2.4: Initiating Module Instrumentation
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Figure 2.8: Target Unit 1 live module placement

Figure 2.9: Target Unit 2 live module placement

Frant

Figure 2.10: Target Unit 3 live module placement

Figure 2.11: Target Unit 1 TC Module
Instrumentation
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Figure 2.412: Target Unit 3 TC Module
instrumentation

Figure 2.13: Initiating Unit & Target Unit 2 TC
Module Instrumentation

Figure 2.14: At test start (00:60:00)

3 |- 0d-702% Ued A NE

Figure 2.15: Gas visible on camera {00:47:29)

Ued LrAzEd

o e
I I

a5

(00:48:16)

Figure 2.16. Gas detection sysiem operates,
ventilation system activates and louvers open

Figure 2.17: Gas escaping continuously from top
vent (00:49:39)
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Attachment 2 — Photos .

L o O AT
L

Figure 2.18: Gas production stopped (00:58:04) Figure 2.19: Increased smoking after additional
venting event (01:04:36)

Figure 2.20; Continuous smoke release from Figure 2.21: Smoke production stopped, no
ventilation outlet (01:07:33) further activity from the DUT for the remainder of
test {01:11:07)
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_ Attachment 2 <

P B

e \ .

Figure 2.24: Close up of initiating module Figure 2.25: Initiating module removed from
‘itiatring unit

Figue 2.26: Condition of .r.nod'ule below initiatihg Figure 2.27: Condition of module above initiating
module {R4M7) post-test module (R4Mb5) post-test
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__Attachment 3 - Diagram and dimensionoftestssetup. = ==

iofe

TARGET WALL

= heat flux at
approximate 4.5

= heat flux at top of unit

Separat
Between Initlating Untt and Target Unit 1 1.67 (1’8" 1.64 (1'7.7")
Between Initiating Unit and Target Unit 2 4.92 (411" 4,92
Between Initiating Unit and Target Unit 3 10 10
Between Initiating Unit and Target Wall 10 10
Egress heat flux gauge to Initlating unit 5 5
Egress heat fiux gauge height 4.5 (4'6") 4.5
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Master Contract: | 301546 Model: | GSP 5000 306 ] Page number 32 of 56

Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules

~ Attachment 4 - Temperature graph during testing (first. 3.5 hrs)

For all temperature graphs, the first 3.5 hours of the test is plotted to show the critical events. No major
events observed other than cooldown. The total test time is 45.4 hours
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Master Contract: | 301548 Model; [ GSP 5000 306 | Page number 33 of b6

Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah Zhr+ with CATL modules

_ Attachment 4 - Temperature graph during testing (first3.5brs) =~ .
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Master Contract: | 301546 Model: | GSP 5000 306 | Page number 34 of 56

Project / Network: | 80228152 Description: | Gridslack Pro 5000 308Ah Zhr+ with CATL modules

. . Attachment 4 - Temperature graph during testing'(first 3.5 hrs): . = 0000
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Master Contract: | 301546 Model: | GSP 5000 308 | Page number 35 of 56
Project / Network: | 80229152 Descriplion: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
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Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Inc.

Master Centract: | 301546

Modsl: | GSP 5000 306

] Page number 36 of 58

Preject / Network: | 80229152

Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL. modules

Attachment 4 = Temperature graph during testing (first 3.6 hrs).
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Master Contract: | 301546 Madei: | GSP 5000 306 1 Page number 37 of 56

Project / Network: | 80229152 Description: | Gridstack Pro 5000 306An 2hr+ with CATL modules

Attachment 4 - Temperature graph during testing (first 3.5 hrs) =
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Master Contract: | 3¢1546 Modek | GSP 5000 306 | Page number 38 of 56
Project / Network: | 80229152 Desgription: | Gridstack Pro 5000 306Ah 2hr+ with CATL. modules
Target Unlt 3 Rack 4 and 6 Modules
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Master Contract: | 301546 Modeil; | GSP 5000 306 I Page number 39 of 56
Project / Network: | 80228152 Description: | Gridstack Pro 5000 306Ah 2hrt+ with CATL modules
Attachment 4 - Temperature graph.during testing (first 3:5hrs). .. 0
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Initiating Module:

5001 (°C)- INIT Ta Cell 21-1, left side N/A 591.4
5002 (°C)- INIT_Tb Cell 21-2, left side N/A 533.2
5003 ("C)- INIT Tc Cell 2241, left side N/A 1211
5004 (°C)- INIT_T3 Cell 20-1 N/A 262.8
5005 (°C)- INIT_T4 Cell 21-1, right side N/A 506.9
5006 (°C)- INIT_T5 Cell 7-2 N/A ¥

5007 (°C)- INIT_Te Celj 33-2 N/A 269.0
5008 (°C)- INIT_T7 Cell 19-2 N/A 77.2
5009 (°C)- INIT_T8 Cell 21-2, right side N/A 478.5
5010 (°C)- INIT_T1_1 Initiating cell 20-2, left side N/A ¥

5011 (°C)- INIT_T1_2 Inittating cell 20-2, right side, N/A 404.4

heater confrol

5012 (°C)- INIT T2 1 initiating cell 20-2 left edge N/A -

5013 (°C)- INIT_T2 2 | Initiating cell 20-2, right edge N/A 427.8
. _ @ . Initiating Unit
3040 (°C)- INF R1 M1 | Rack 1, module 1 | N/A 11.9
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The results relate only fo the flems fested.
This report shall not be reproduced, except in full, withou! the approval of CSA Group Testing & Certification Inc.

Master Contract: | 301546 Model; | GSP 5000 306 1 Page number 40 of 56
Project / Network; | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
S e o Attachment 4« Temperature graph during testing (first3:.5'hrs) = -

5017 {°C)- INF_R1_M2 Rack 1, module 2 NIA

5018 (°C)- INF R1 M3 Rack 1, module 3 N/A 12.4

5019 {°C)- INF_R1_M4 Rack 1, module 4 N/A 12.8

1001 (°C)- [U_TCM1_T1 TC Module 1, rack 1 module 5, N/A 16.4
cell 7-2 surface

1002 (°C)-IU_TCM1 T2 TC Module 1, rack 1 module 5, N/A 17.1
cell 20-2 surface

1003 {(°C)- IU_TCM1_T3 TC Module 1, rack 1 modute 5, N/A 17.2
cell 33-2 surface

1004 (°C)-1U_TCM1_T4 TC Module 1, rack 1 module 5, N/A 17.1
cell 46-2 surface

5020 (°C)- INF_R1 M8 Rack 1, module 6 N/A 11.2

5021 (°C)- INF_R1_M7 Rack 1, moduie 7 N/A 11.0

5022 (°C)- INF R1 M8 Rack 1, module 8 N/A 10.4

1005 (°C)- IU_TCM2_T1 TC Module 2, rack 2 module 1, N/A 16.0
cell 7-2 surface

1006 (°C)}- lU_TCM2_T2 TC Module 2, rack 2 module 1, N/A 16.4
cell 20-2 surface

1007 (°C)- iU_TCM2_T3 TC Module 2, rack 2 module 1, N/A 16.5
cell 33-2 suiface

1008 (°C)- IlU_TCM2_T4 TG Module 2, rack 2 module 1, N/A 16.6
cell 46-2 surface

3033 (°C)- INF_ R2 M1 Rack 2, module 1 N/A 11.4

3034 (°C)- INF_R2 M2 Rack 2, module 2 N/A 12.1

3035 (°C)- INF_R2 M3 Rack 2, module 3 N/A 11.8

3036 (°C)- INF_R2 M4 Rack 2, module 4 N/A 12.3

3037 (°C)- INF_R2 M5 Rack 2, module 5 N/A 11.8

1009 (°C)- IU_TCM3_T1 TC Module 3, rack 2 module 6, N/A 17.0
cell 7-2 surface

1010 (°C)}- IU_TCM3 T2 TC Module 3, rack 2 module 6, N/A 17.5
cell 20-2 surface

1011 (°C)- IU_TCM3_T3 TC Module 3, rack 2 module 8, N/A 17.7
cell 33-2 surface

1012 (°C)- IU_TCM3_T4 TC Module 3, rack 2 module 8, N/A 17.4
cell 46-2 surface

3038 (°C)- INF_R2 M6 Rack 2, module 6 N/A 12,1

3039 {("C)-INF R2 M8 Rack 2, module 8 N/A 11.6

1013 (°C)- IlU_TCM5_T1 TC Module 5, rack 3 module 1, NIA 16.8
cell 7-2 surface

1014 (°C)-1U_TCM5_T2 TC Module 5, rack 3 module 1, N/A 16.6
cell 20-2 surface

1015 (°C)- IU_TCM5_T3 TC Module 5, rack 3 module 1, N/A 16.8
call 33-2 surface
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Master Contract; | 301546

Model: | GSP 5000 306 | Page number 41 of 56

Project / Network: | 80229152

Description: | Gridstack Pro 5000 308Ah 2hr+ with CATL modules

. oo Attachment 4 - Temperature graph during testing (first 3.5 hrg)

1016 {°C)- IlU_TCMb_T4 TC Module 5, rack 3 module 1, NIA 16.8
cell 46-2 surface

5023 (°C)- INF_R3 M2 Rack 3, module 2 N/A 12.5

5024 {°C)- INF_R3 M3 Rack 3, module 3 N/A 12.5

5025 (*C)- INF R3 M4 Rack 3, module 4 NIA 12.4

5026 {*C)- INF_R3 M5 Rack 3, module 5 N/A 11.8

1017 (°C)- IU_TCM86 Tt TC Module 6, rack 3 module 6, N/A 171
cell 7-2 surface

1018 (°C)- IU_TCMB_T2 TC Module 6, rack 3 module 8, N/A 17.1
cell 20-2 surface

1019 (°C)- IU_TCM6_T3 TC Module 8, rack 3 module 6, N/A 17.6
ceil 33-2 surface

1020 {°C)- IlU_TCM6_T4 TC Module 6, rack 3 modilile 6, N/A 17.2
cell 46-2 surface

5027 (°C)- INF_R3 M7 Rack 3, moduie 7 N/A --*

5028 (°C)- INF R3 M8 Rack 3, module 8 N/A 11.5

1021 (°C)- IU_TCM7_T1 TC Moduie 7, rack 4 module 1, N/A 16.8
cell 7-2 surface

1022 (°C)- IU_TCM7_T2 TC Module 7, rack 4 module 1, N/A 18.9
cell 20-2 surface

1023 (°C)- {U_TCM7_T3 TC Module 7, rack 4 module 1, N/A 17.8
celt 33-2 surface

1024 (°C)- IU_TCM7_T4 TC Module 7, rack 4 module 1, N/A 14.4
ceil 46-2 surface

3017 (°C)- INF R4 M2 Rack 4, module 2 N/A 12.7

3018 (*C)- INF_R4 M3 Rack 4, module 3 N/A 12.2

3019 (°C)- INF_R4 M4 Rack 4, module 4 N/A 12.3

1025 (°C)- IU_TCM8_T1 TC Module 8, rack 4 module 5, N/A 27.9
cell 7-2 surface

1026 (°C)- IlU_TCM8_T2 TC Module 8, rack 4 module 5, N/A 33.3
cell 20-2 surface

1027 (°C)- [U_TCM8_T3 TC Module 8, rack 4 module 5, N/A 29.0
cell 33-2 surface

1028 (°C)- IU_TCM8_T4 TC Module 8, rack 4 module 5, N/A 242
cell 46-2 surface

1033 (°C)- IU_TCM9_T1 TC Module 9, rack 4 module 7, N/A 18.5
cell 7-2 surface

1034 (°C)- IU_TCM9_T2 TC Module 9, rack 4 module 7, N/A 21.0
cell 20-2 surface

1035 {°C)- IU_TCMS_T3 TC Module 9, rack 4 module 7, N/A 19.2
cell 33-2 surface

} 1036 (*C)- IU_TCM9_T4 TC Moduie 8, rack 4 module 7, N/A 17.8

cell 46-2 surface

3021 (°C)- INF R4 M8 Rack 4, module 8 N/A 10.8
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ORIGINAL TEST DATA

The results relate only fo the items tested.
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Master Contract; | 301546

Model;

GSP 5000 306 | Page number 42 of 56

- Project / Network: | 80229152

Description:

Gridstack Pro 5000 306Ah 2hr+ with CATL modules

- Attachment 4 - Tempsrature graph during testing (first 3.5 hrs) Shi
1029 ( C) IU TCM‘IO T1 TC Module 10, rack 5 module 1, N/A 14.8
cell 7-2 surface
1030 {(*C)- IU_TCM10_T2 TC Module 10, rack & module 1, N/A -
cell 20-2 surface
1031 {(°C)- IU_TCM10_T3 TC Module 10, rack 5 module 1, N/A 16.9
cell 33-2 surface
1032 (°C)- IU_TCM10_T4 TC Module 10, rack 5 medule 1, N/A 16.6
cell 46-2 surface
3022 (°C)- INF_R5 M2 Rack 5, module 2 N/A 12,2
3023 (°C)- INF_R5 M3 Rack 5, module 3 N/A 12,0
3024 (°C)- INF_R5 M4 Rack B, module 4 N/A 12.2
3025 (°C)- INF_R5 M5 Rack 5, module 5 N/A 11.7
1037 °C)- IU_TCM11_T1 TC Module 11, rack 5 module 8, N/A 16.8
cell 7-2 surface
1038 (°C)- IU_TCM11_T2 TC Moduie 11, rack 5 module 6, N/A 17.5
cell 20-2 surface
1039 (°C)- IlU_TCM11_T3 TC Module 11, rack 5 module 8, N/A 17.6
celt 33-2 surface
1040 (°C)- IU_TCM11_T4 TC Module 11, rack 5 module 6, N/A 17.2
cell 46-2 surface
3026 (°C)- INF_R5 M7 Rack 5, module 7 N/A 11.2
3027 {°C)- INF_R5 M8 Rack 5, module 8 N/A 11.0
3033 (°C} INF_R6 M1 Rack 8, module 1 N/A 11.4
3034 (°C)- INF_ R6 M2 Rack 8, module 2 N/A 12,1
3035 (°C)- INF_R6 M3 Rack 8, module 3 N/A 11.8
3036 (°C)- INF_R&6 M4 Rack 6, module 4 N/A 12.3
3037 (°C)- INF_R& _Mb Rack 6, module 5 N/A 11.8
3038 (°C)- INF_R6 M6 Rack 6, module 6 N/A 12.1
3039 (° ) INF R6_ M8 Rack 6, module 8 N/A 11.6
. Target Unit1. - B e
4001 (°C) T1F R1 M2 Rack 1, module 2 154 4.9
4002 (°C)- T1F_R1 M3 Rack 1, module 3 154 4.6
4003 (°C)- T1F R1 M4 Rack 1, module 4 154 4.5
4004 (°C)- T1F R1 M5 Rack 1, module 5 154 5.1
4005 (°C)- T1F_R1 M6 Rack 1, module 6 154 4.7
4008 (°C)- T1F_R1_ M7 Rack 1, module 7 154 4.7
4007 (°C)- T1F_R1_M8 Rack 1, module 8 154 4.5
5029 {°C)-T1F _R2 M2 Rack 2, module 2 154 5.3
5030 °C)-T1F_R2 M3 Rack 2, module 3 154 5.4
5031 (°C)- T1F R2 M4 Rack 2, module 4 154 4.7
5032 {(°C)- T1F_R2 M5 Rack 2, module 5 154 1.7
5033 (°C)- T1F_R2 M6 Rack 2, module 6 154 4.5
5034 (°C)- T1F R2 M7 Rack 2, module 7 154 4.2

UL 9540A Checklist and Test Resutl - Version8
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Master Contract: | 301546
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GSP 5000 306 | Page number 43 of 56

Project / Network: | 80229152

Description:

Gridstack Pro 5000 306Ah 2hr+ with CATL modules

... ... Attachment 4 - Temperature. graphiduring testing (first3.5hrs) . =~ . = =2

5035 (°C)- T1F_R2_M8 Rack 2, module 8 154

5036 (°C)- T1F_R3_M2 Rack 3, module 2 154

5037 {(°C)- T1F_R3_M3 Rack 3, module 3 154

5038 (°C)- T1F_R3_M4 Rack 3, module 4 154

5039 {°C)-T1F_R3 M5 Rack 3, module 5 154

5040 (°C)- T1F_R3_M6 Rack 3, moduje 6 154

7001 (°C)- T1F_R3 M7 Rack 3, module 7 154

7002 (°C)- T1F_R3 M8 Rack 3, module 8 154

7004 {*C)- T1F_R4 M2 Rack 4, modute 2 154

7005 (°C)- T1F_R4 M3 Rack 4, module 3 164

7006 (°C)- T1F_R4_ M4 Rack 4, module 4 154

7007 (°C)-T1F_R4 M5 Rack 4, module 5 154

7008 (°C)- T1F_R4 M6 Rack 4, module 6 154

7009 (°C)- T1F_R4_M7 Rack 4, module 7 154

7010 (°C)- T1F_R4 M8 Rack 4, module 8 154

7011 (°C)- T1F_R5 M2 Rack 5, module 2 154

7012 (°C)- T1F_ R5 M3 Rack 5, module 3 154

7013 (°C)- T1F_R5_M4 Rack 5, module 4 154

7014 (°C)- T1F_R5_M5 Rack 5, module 5 154

7015 (°C)- T1F_R5 M6 Rack 5, module 8 154

7016 {(°C)- T1F_R5 M7 Rack 5, module 7 154

7017 °C)- T1F_R5 M8 Rack 5, module 8 154

7018 (°C)- T1F_R6_M2 Rack 6, module 2 154

7019 (°C)- T1F_R6_M3 Rack 6, module 3 154

7020 (°C)-T1F_R8 M4 Rack 8, module 4 154

7021 (°C)- T1IF_R6_Mb Rack 6, module 5 154

7022 (°C)- T1F_R6_M6 Rack 8, module 6 154

7023 (°C)- T1F_R6_M7 Rack 6, module 7 154 .

7024 (°CY-T1F _R6 M8 Rack 6, module 8 154 --*

8009 (°C)- T1R1_T1 TC module, rack 1 module 1, cell 154 53
1-2

8010 (°C)- T1R1_T2 TC module, rack 1 module 1, cell 154 59
26-2

8011 (°C)- T1IR1_T3 TC moduie, rack 1 module 1, cell 1564 57
27-2

8012 (°C)- T1IR1_T4 TC module, rack 1 module 1, cell 154 56
52-2

8013 (°C)- T1IR2_T1 TC module, rack 2 module 1, cell 154 3.0
1-2

8014 (°C)- T1R2_T72 TC module, rack 2 module 1, cell 154 5.0
26-2

8015 (°C)- T1IR2_T3 TC module, rack 2 moduls 1, cell 154 5.4
27-2

UL 9540A Checklist and Test Result — Version6 .
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Description: | Gridstack Pro 5000 3068Ah 2hr+ with CATL modules

. Attachment 4 - Temperature graph during testing (first 3:5°hrs) 0

8016 (°C)- T1IR2_T4 TG module, rack 2 module 1, cell 154 5.4
52-2

8017 {°C)- T1R3_T1 TC module, rack 3 module 1, cell 164 4.7
1-2

8018 (°C)- T1R3_T2 TC medule, rack 3 module 1, cell 154 -
26-2

8019 (°C)- T1IR3_T3 TC module, rack 3 module 1, cell 154 5.1
27-2

8020 (°C)- T1R3_T4 TC module, rack 3 module 1, celi 154 52
52-2

8021 (*C)- T1R4_T1 TC module, rack 4 module 1, ceil 154 4.7
1-2

8022 (°C)- T1R4_T2 TC module, rack 4 module 1, cell 154 5.2
26-2

8023 (°C)- T1R4_T3 TC module, rack 4 module 1, cell 154 5.3
27-2

8024 (°C)-T1R4_T4 TC module, rack 4 madule 1, cell 154 5.1
52-2

8025 (°C)- T1R5_T1 TC module, rack 5 module 1, cell 154 4.6
1-2

8026 (°C)- TIR5_T2 TC module, rack 5 module 1, cell 154 ¥
26-2

8027 (°C)-T1R5_T3 TC module, rack 5 module 1, cell 154 5.4
27-2

8028 ("C)- T1IR5_T4 TC module, rack 5 module 1, cell 154 5.2
52-2

8029 (°*C}- T1R6_T1 TC module, rack 6 module 1, cell 154 4.3
1-2

8030 (°C)- T1IR6_T2 TC module, rack 6 module 1, cell 154 4.9
26-2

8031 (°C)- TIR6_T3 TC module, rack 6 module 1, cell 154 5.0
27-2

8032 (°C)- T1R6_T4 TC module, rack 6 medule 1, cell 154 4.9

8001 (°C)- T2R1UPPER_T1 | TC Madule, rack 1 module 1, cell 154 8.2
7-2 surface

8002 {°C)- T2ZR1UPPER_T2 | TC Module, rack 1 module 1, celi 154 8.2
20-2 surface

8003 (°C)- T2R1UPPER_T3 | TC Module, rack 1 module 1, celi 154 8.2
33-2 surface

8004 (°C)- T2R1UPPER_T4 | TC Module, rack 1 module 1, cell 154 8.4
46-2 surface

UL 95404 Checklist and Test Result — Version6 -

2022-08-02




CSA GROUP

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

ORIGINAL TEST DATA

The results relate only to the ffems tested.

This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Cerlification Inc.

Master Contract: | 301546
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. AMtachment 4 - Temperature graph during testing (first 3.5hrs) 0 0
8005 (°C)- TC Module, rack 1 module 2, cell 154 7.0
T2R1LOWER_T1 7-2 surface
8006 (°C)- TC Module, rack 1 module 2, cell 154 7.4
TZR1ILOWER T2 20-2 surface
8007 (°C)- TC Module, rack 1 module 2, cell 154 7.2
T2R1LOWER T3 33-2 surface
8008 (°C)- TC Module, rack 1 module 2, cell 154 7.0
T2R1LOWER_T4 46-2 surface
7032 (°C)- T2F R1 M3 Rack 1, module 3 154 4.8
7033 (°C)- T2F_R1_M4 Rack 1, module 4 154 4.2
7034 (°C)- T2F_R1_M5 Rack 1, module 5 154 3.9
7035 (°C)- T2F R1_M6 Rack 1, module 6 154 3.3
7036 (°C)- T2F R1_M7 Rack 1, module 7 154
7037 (° C) T2F R1 M8 Rack 1, module 8 154
L *'1--1 o TargetUnit3:

6001 (°C) T3R1 T1 TC module rack 1 moduie'l cell 154
1-2

'
' 6002 (°C)- T3R1_T2 TC module, rack 1 module 1, cell 154 11.0

26-2

6003 {(°C)-T3R1_T3 TC module, rack 1 module 1, cell 154 10.9
27-2

6004 (°C)- T3R1_T4 TC module, rack 1 module 1, cell 154 10.8
52-2

6005 (°C)- T3R2_T1 TC module, rack 2 module 1, cell 154 11.5
1-2

6006 (°C)- T3R2_T2 TC moedule, rack 2 module 1, cell 154 11.9
26-2

6007 (°C)-T3R2_T3 TC module, rack 2 module 1, cell 154 11.7
27-2

6008 (°C)- T3R2_T4 TC module, rack 2 module 1, cell 154 11.4
52-2

6009 (°C)- T3R3_T1 TC module, rack 3 module 1, cell 154 12.7
1-2

6010 (°C)}- T3R3_T2 TC module, rack 3 module 1, ceil 154 13.0
26-2

6011 (°C)- T3R3_T3 TC module, rack 3 module 1, cell 154 13.0
27-2

6012 (°C)- T3R3_T4 TC module, rack 3 module 1, cell 154 12.6
52-2

6013 {(°C)- T3R4_T1 TC module, rack 4 module 1, cell 154 10.9
1-2

6014 (°C)-T3R4_T2 TC module, rack 4 module 1, cell 154 11.1
26-2

UL 9540A Checklist and Test Result - Ve_rs;'on_ﬁ‘__.‘
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.o Attachment 4 - Temperature graph during testing (first 3.5 hrs) - SaERRE
6015 (°C)- T3R4WT3 TC module, rack 4 module 1, cell 154 11,4
27-2
6016 (°C)- T3R4_T4 TC module, rack 4 module 1, cell 154 11.2
52-2
6017 (°C)- T3R5_T1 TC module, rack 5 module 1, cell 154 8.8
1-2
6018 (°C)- T3R5_T2 TC module, rack 5 module 1, cell 154 -
26-2
8019 (°C)- T3R5_T3 TC module, rack 5 module 1, celt 154 --*
27-2
6020 (°C)- T3R5 _T4 TC module, rack 5 module 1, cell 154 10.3
52-2
6021 (°C)- T3R6_T1 TC module, rack 6 module 1, cell 154 9.9
1-2
6022 (°C)- T3R6_T2 TC module, rack 6 module 1, cell 154 9.7
26-2
6023 (°C)- T3R6_T3 TC module, rack 6 modute 1, cell 154 10.2
27-2
6024 (°C)- T3R6_T4 TC module, rack 8 module 1, cell 154 9.7
52-2
7025 (°C)- T3F_R1_M2 Rack 1, module 2 154 7.2
7026 (°C)- T3F_R1 M3 Rack 1, module 3 154 6.1
7027 (°C)-T3F_R1_M4 Rack 1, module 4 154 5.4
7028 (°C)-T3F R1 M5 Rack 1, module 5 154 4.1
7029 (°C}- T3F_R1 M6 Rack 1, module 6 154 3.5
7030 (°C)- T3F_R1_M7 Rack 1, module 7 154 3.4
7031 (°C)- T3F_R1_M8 Rack 1, moduie 8 154 3.0
8033 (°*C)- T3F_R2 M2 Rack 2, module 2 154 7.8
8034 (°C)- T3F_R2_M3 Rack 2, module 3 154 6.4
8035 (°C)- T3F_R2 M4 Rack 2, module 4 154 5.5
8036 (°C)- T3F_R2 M5 Rack 2, module 5 154 4.7
8037 {(°C)- T3F_R2 M6 Rack 2, module 6 154 4.1
8038 (°C)- T3F_R2 M7 Rack 2, module 7 154 3.7
8039 (°C)- T3F_R2 M8 Rack 2, module 8 154 3.7
2032 (°C)- T3F_R3 M2 Rack 3, module 2 154 7.8
2033 (°C)-T3F_R3 M3 Rack 3, module 3 154 6.1
2034 (°C)- T3F_R3_M4 Rack 3, module 4 154 5.2
2035 (°C)- T3F_R3 M5 Rack 3, module 5 154 4.3
2036 (°C)- T3F_R3_M®6 Rack 3, module 6 154 3.8
2037 {(°C)- T3F_R3 M7 Rack 3, module 7 154 3.3
2025 (°C)-T3F_R4 M2 Rack 4, module 2 154 7.1
2026 (°C)-T3F_R4 M3 Rack 4, module 3 154 6.1
2027 (°C)- T3F R4 M4 Rack 4, module 4 154 5.2
2028 (°C)- T3F R4 M5 Rack 4, module 5 154 4.3

UL 9540A Checklist and Test Result ~ Versfon6 : 2022-08-62
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Master Contract: | 301546 Model: | GSP 5000 306 I Page number 47 of 56
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S _ Attachment 4 - Temperature graph during testing (first3.5hrs). o
2029 ("C) T3F_R4 M6 Rack 4, module 6 154 3.6
2030 (°C)- T3F_ R4 M7 Rack 4, module 7 154 3.1
2031 (°C)- T3F R4 M8 Rack 4, module 8 154 3.0
6032 (°C)-T3_R5 M2 Rack 5, module 2 154 7.7
6033 (°C)- T3 R5 M3 Rack 5, module 3 154 6.5
6034 (°C)- T3 R5 M4 Rack 5, module 4 154 5.7
6035 (°C)- T3 R5 M5 Rack 5, module 5 154 4.9
6036 (°C)- T3_R5_M6 Rack 5, modiile 8 154 4.2
6037 (°C)-T3_R5 M7 Rack 5, module 7 164 3.7
6038 (°C)-T3 R5 M8 Rack 5, module 8 154 3.7
6025 (°C)- T3F_R6 M2 Rack 6, module 2 154 7.5
6026 (°C)- T3F_R6_M3 Rack 6, module 3 154 6.4
6027 (°C)- T3F_R6_M4 Rack 8, module 4 154 5.5
6028 {°C)- T3F_R6_M5 Rack 6, module 5 154 4.7
6029 (°C)- T3_R6_M86 Rack 6, module 6 154 4.1
6030 (°C)- T3 _R6_M7 Rack 6, module 7 154 4.5
6031 ( C)- T3_R6_M8 Rack 6 module 8 154 3.5
L o STargetWall o b e
C W‘l 1 Waii surface 138" from ground 98. 2.5
C)-wi 2 Wall surface, 132" from ground 98.8 1.7
CrW1 3 Wall surface, 128" from ground 98.8 1.4
C)-W1 4 Wall surface, 120" from ground 98.8 1.3
C)-W1 b Wall surface, 114" from ground 98.8 1.9
C)W1 6 Wall surface, 108" from ground 08.8 1.4
CyrWi 7 Wall surface, 102" from ground 98.8 1.8
C»-W1 8 Wall surface, 96" from ground 98.8 1.8
2008 (°C)- W2 1 Wall surface, 90" from ground 98.8 1.8
2010 (°Cy-W2 2 Wall surface, 84" from ground 98.8 1.8
2011 (°Cy-W2_3 Wall surface, 78" from ground 98.8 1.8
2012 (°C)-W2 4 Wall surface, 72" from ground 98.8 1.7
2013 (°C)- 5 Wall surface, 66" from ground 98.8 1.6
2014 (°C)- 6 Wall surface, 60" from ground 98.8 1.3
2015 {°C)- 7 Wall surface, 54" from ground 98.8 1.2
2016 {(°C)-W2 8 Wall surface, 48" from ground 08.8 1.3
2017 (°C)- W3 1 Wall surface, 36" from ground 98.8 1.6
2018 (°C) 2 Wall surface, 30" from ground 098.8 1.4
2019 (*°C)-W3 3 Wall surface, 24" from ground 98.8 1.4
2020 (°C) 4 Wall surface, 18" from ground 98.8 1.2
2021 (°C) 5 Wall surface, 12" from ground 98.8 1.0
2022 (°C) 6 Wall surface, 6” from ground 98.8 0.8

*Note: TC damaged or not reading correctly during the test.

UL 9540A Checklist and Test Result — \_/ers!'onS : 2022-08-02
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Master Contract; | 301548 Model:

GSP 5000 306

| Page numbaer 48 of 58

Project / Network: | 802291562 Description;

Gridstack Pro 5000 306Ah 2hrt with CATL modules
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__ Attachment 5 - Heal flux graph

Heat Flux Measurement

0.0

000 oczs 00.57 0126 01:65 0224
Time from Tesi Start {HH:MM)

Q252 0321 0350

— 900 {KWA2)- BT D UPPER
—— 8002 {KW/HM2)- HF T3 LONER
——— 2003 KWW M 2} HF STAND

—— 2004 MM 2} HF_STAHDZ

e SO0 (KNI 23 HE_WALL_UPPER {
—— S00B (KW 2)- HIF WALL LOWER
——— 5007 (KyW+42). MF_Y1 UFPER
—— POOBKVATI2)- 1F_T1_LOWER
—— BO0FKWYM2) HF F2 UPPER i
e OS2} HF_ 12 LOWER

Table 6 = Maximum Heatflux measurement _

tflux limit.

i (kW/m?).
HF_Wall Lower: Main wall, elevation (4.5') eslimated to N/A 0.0
receive greatest heat flux due to thermal runaway of the
initiating medule
HF_Wali_Upper: Main wall, elevation (top estimated to N/A 0.0
receive greatest heat flux during potential propagation of
thermal runaway within initiating BESS unit
HF_Stand 1: Front of BESS, mid height of initiating unit in 1.3 0.0
center of the accessible means of egress
HF_Stand 2: Back of BESS, mid height of initiating unit in 13 0.0
center of the accessible means of egress
HF T1 Lower: On Target 1, slevation estimated to receive N/A 0.0
greatest heat flux due to thermal runaway of the initiating
module
HF_T1_Upper: On Target 1 elevation estimated to receive N/A 0.0
greatest heat flux during potentiat prepagation of thermal
runaway within initlating BESS unit
HF_T2_Lower: On Target 2, elevation estimated to receive N/A 0.0
greatest heat flux due to thermal runaway of the initiating
module

l_J_L_95f$_{}A _Checklist and Test Result — Veersion6 ! 202_2-0_8-0__2
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Mastaer Contract: | 301546 Model: | GSP 5000 306 | Page number 49 of 5§

Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules

s s Attachment 5= Heat flux graph:.

HF_T2_ Upper: On Target 2 elevaiion eslimated to receive NIA
greatest heat flux during potential propagation of thermal
runaway within initiating BESS unit

HF_T3_Lower: On Target 3, elevation estimated to receive N/A 0.0
greatest heat flux due to thermal runaway of the initialing

module

HF_T3_Upper: Gn Target 3 elevation estimated ic receive N/A 0.0

greatest heat flux during potential propagation of thermat
runaway within initiating BESS unit

UL 9540A Checklist and Test Result - Version6 : 2022-08-02
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Master Contract: | 301546 Model: | GSP 5000 306 | Page number 50 of 56

Project / Network: | 80229152

Deascription;

Gridstack Pro 5000 306Ak 2hr+ with CATL modules

- . Attachment 6 - Notable observation duringtest = = = = =
Observation Time from test start Comment
(HH:MM:SS)
Test start 00:00:00 Data acquisition started, power applied to
heaters. Test started
Veanting 00:46:45 Initiating cell 20-2 vents, confirmed by interior
camera audio
Visible gas 00:47:29 Vent gas visible on interior camera
Thermal runaway 00:47:35 Initiating cell 20-2 goes into thermal runaway
Ventilation system 00:48:16 Gas detection system activates, intake louvers
activates and exhaust hatch open and exhaust fan
activates, triggered by fire panel.
Gas escaping from top 00:4%:39 Gas extracted by ventiiation system visible in a
of unit continuous stream from top of initiating unit
Propagation 00:50:45 Thermal runaway propagates to adjacent cell 33-
2
Propagation 00:54:25 Thermal runaway propagates to cell 20-1
Propagation 00:54:52 Thermal runaway propagates to cell 21-1
Gas production 00:58:04 Vent gas that was observed continuously
stopped stopped, no visible release of gas from DUT
Venting 01:03:08 Audible vent captured by interior camera audio
Gas escaping from top (01:04:36 Gas visible escaping from top of initiating unit
of unit after additional venting evenis
Venting 01:06:20 Audible vent captured by interior camera audio
Gas release 01:07:33 Continuous smcke release from top of the
initiating unit
Propagation 01:08:52 Thermal runaway propagates to cell 21-2
Gas production stops, 01:11:07 Visible smoke release stops, no further activity
no further activity witnessed from DUT for the remainder of the test.
Active ventilation 03:51:13 Active ventilation system fan shuts off, audibly
deactivates confirmed on interior camera.
Test End 45:21:25 All temperatures had returned to under 50°C, test
called to approaching inclement weather that
could potentially damage the DUT.

UL 9540A Checklist and Test Result - Version6 : 2022-08-02
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Master Contract; | 301546 Model: | GSP 5000 306 L Page number 51 of 56
Project / Netwerk: | 802291562 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL madules

S o s e Attachment 7.~ Critical Components List = .
Object/Part Manufacturer | Type/model Technical Data Standard | Mark(s) of

No. Hfrademark conformity
or
certificate
Enclosure Fluence GSP503066PL- | GSP5000 Enclosure 2Hr - 48 - -~
{manufacture | FLCC2U- Modules UL Fuily populated
d at ACE) 200125C3060- | Enclosure
AJ - UL
F Stop Button ABB MPET4-10R Modular Emergency Stop, UL 508 cULus
Twist release, Mushroom E76003

40mm, Red - Non-iluminated,
No contact block. Product ID -

1SFA611523R1001
Multi-criteria Siemens OOHC941 (UL) | Multi-Criteria Fire and CO UL 2075 | S2378
Detector Detector for battery

compartment, 13-32Vdc, 0° to

49°C.
Multi-criteria Siemens OOH841(UL) Muiti-Criteria Fire Detector for UL 2075 | S2379
Detector BCP compartment, 13-32Vdc,

0° to 49°C.
GSP 5000 SFO 95-665-0001 GSP5000 DCPM for battery - =
DCPM technologies rack, Current rating 306A,

1500VDC.
DC Cable VIMA CO., UL 3817 Wire Conductor: Tinned annealed UL 758 E346083

LTD stranded copper & Bare copper

Temp: Flexing -5°C ~ +125°C /
Fixed -20°C ~ +125°C

306Ah Battery | CATL M02306P05L01 | 5252P Module with CATL PCB | -- -
Long Module
Cells CATL CBDDO Nominal voltage : 3.2Vdc UL 1973 | UL
Rated capacity : 306Ah IEC MHE2898
62619 : JPTUV-
2022 146897
Metal enclosure | CATL - Material; Al6063.T6 Thickness: | -- -
=2mm
Size: L"W*H(mm)
(2235£3.5)*(830+3)*(31%3)
Plastic 0000013277 | NHPP-FR Fire rating : V-0 UL 746 E171666
enclosure NHPP-FR-2 Material: PP
RTI: 65°C
Connector 0000007975 | REA4 Voitage : 1500VDC uL4818 | UL E526230
.‘ Current : 350A for TUV, 300A | EN J 50586193
: for UL 61984

Fire rating : V-0

UL 9540A Checklist and Test Resuit - Version6 ; 2022-08-02
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L aboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

§¥ GROUP"

ORIGINAL TEST DATA

The results relate cnly to the items tested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Inc.

Master Contract: | 301546 hModel: | GSP 5000 306 1 Page number 52 of 56
Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Connecting 0000009966 3932 Voltage: 2000V UL 758 £214184
wire for HV Current-carrying capability: EN M.2021.206.
75°C 350A 50525 C63716
Maximum ambient IEC
temperature:-40°C~+125°C 60227
IEC
650228:20
04
Wire for LV 0000009966 | 3666 Voitage: 600V Wire diameter: UL 758 E214184
(0.5~4mm2) Maximum ambient | EN 0B1607G5.D
temperature: -40°C~+105°C 50525 NTDS30
IEC
60227
IEC
60228:20
0
Plastic material | 0000015262 PP C6540R- Fire rating: V-0 Maximum UL 94 SHMR2208
(Harness G20HF ambient temperature: 90x2°C 00424401
isolation plate)
Plastic material | 0000067541 46GF30 Fire rating: V-0 Maximum UL 94 UL E225348
(Output pole ambient temperature: 180°C
base)
Plastic material | 0000007929 | MPP Fire rating: V-0 Maximum UL 94 UL E508966
(Buffer pad) ambient temperature; 100°C
Plastic material ; 0000007929 | U42B-1({PC) Fire rating: VTM-0 Maximum Ut 94 A22300754
{PC Insulating ambient temperature; -40°C 98101C
sheet) ~+85°C
Plastic material | 0000027338 | PBT-GF30 Fire rating: V-0 Maximum UL 94 UL £225348
(Fuse base) ambient temperature: 120+2°C
Plastic material | 0000027338 | PBT-GF30 Fire rating: V-0 Maximum UL 94 UL E225348
(Wire harness ambient temperature: 120+2°C
brackest)
Plastic materlal | 0000027338 | POM Fire rating: HB Maximum UL 94 UL E171666
{Injection- ambient temperature; 90+2°C
molded slide
rail)
Plastic material | 0000027338 | P2G(X) Fire rating: V-0 Maximum UL 94 E204321
(Fuse ambient temperature; 120+2°C
Protective
Cover)
Plastic material | 0000011532 | SecA Fire rating : 2V-0 Maximum UL 94 UL E529227
(Gasket) ambient temperature: -

50~200°C

4
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Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

¥ GROUP"

ORIGINAL TEST DATA

The results relate only to the items tested.
This report shall not be reproduced, excepl in full, without the approval of CSA Group Testing & Certification Inc.

Master Contract:

301546

Model:

GSP 5000 306

] Page number 53 of 56

Project / Network:

80229152

Description:

Gridstack Pro 5000 306Ah 2hr+ with CATL modules

Mica paper

0060014138

Fire rating: V-0 Maximum
ambient temperature:
1000+£200°C

GB/T
2408-
2008 UL
94

MS&2207120
40C-04
E302583

Door Sensor

Amseco

AMS-39

Door Limit switch 200V 1A 1C,
Mag

UL 634

BP2128

M2 Sensor

Honeywell

SPLCG1BMRC
XNZZ

SENSEPOINT XCL
TRANSMITTER, SAFE AREA,
IP65, M2, MODBUS, RELAY,
CHARCOAL24Vdc, 850mA,
-20 to 50°C

HVAC

Envicool

EC20HDNCAE

230Vac, Cooling capacity is
2100W/2.1KW, Heating
capacity 850/950, IP X5,
Warking Temperature Range:
Cooling: -15~+55, Heating: -
30~+55

UL 1995

SA45606

Fluence Edge
Sontroller

Advantech

ECU-150FL

Compact High-Performance
loT Gateway, 24VDC, 2-pin
screw terminal, P30, -30C o
70C operating temp

UL.
62368-1

180881

Power Supply
24V DIN Rail

Mean Well

SDR-860-24

AC-DC Industrial DIN rall
power supply; Cutput 24Vdc at
40A; Metal casing; Ultra siim
width 110mm; Parallel function.
Output: 24Vdc, 40A, 960W
Input: 180-264Vac, 47-63 Hz,
BA @230Vac

UL 508

E2156312

Input Cutput
Module Relay

Siemens

FDCIO422

4-lnput / 4-Output Interface
Module 12-32Vdc, 1mA, -40°C
to +55

UL 864

S25095

Terminal Block

WAGO

2002-1201

2 CONDUCTOR RL MTD
TERM BLK-TJS GREY. 690V,
24A

UL 1059
IEC
60079

E45172

Terminal block
Endfintermediat
e plate

WAGO

2002-1294

Endfintermediate plate; for
2002-12xx series terminal
blocks; 2.0 mm wide

Chiller 60kW

Envicool

EMWG00HCNC
3R

400Vae, 3ph, 50/60Hz, Cooling
capacity B0kW@W15/L35

DC Fuse

Litteifuse

PSX3XLUB125
0

Battery Protection Fuse,
1500Vdc, 1250A, Operating
temperature: -55° to +125°C

UL 248-1

E71611

DC Disconnect
Bwitch

Socomec

27ES4200

1500Vdc, 20004, 4P, 1 circuit

UL 98A
UL 98B

£346418

UL 9540A Chacklist and Test Result — Version8 : 2022-08-02
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Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

ORIGINAL TEST DATA

The results relate only to the items tested.
This repart shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification inc.

Master Contract: { 301546 Moadel: | GSP 5000 306 | Page number 54 of 56
Project f Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Eaton 9PX UPS | EATON 9PX1000IRT2U | Eaton 9PX UPS, 1000 VA, UL1778 | E321205
1000 W, Input: C14, Outputs:
(8) C13, Rack/tower, 2U
Eaton 9PX UPS | EATON 9PXEBM48RT2 | Eaton 9PX extended battery UL 1778 | E321205
extended U module (EBM), 48V,
battery module Rack/tower, 2U
{EBM)
UPS - Power EATON EBMCBL48 Eaton 9PX and 95X - -
Cable (UPS to Accessories, EBM Cabile, 2 m,
EBM) for Extended Battery Module 48
V
AC Circuit SHANGHA NDB1- 415/400VDC, 100A -- --
breaker LIANGXIN 125C100/3
ELECTRICAL
COLTD
AC Circuit SHANGHAI NDB2T- 240V, 30A UL 489 E342099
breaker LIANGXIN 683C30/2PL
ELECTRICAL
: COLTD
AC Circuit SHANGHAI NDB2T- 240V, 03A UL 489 E342089
breaker LIANGXIN 63C03/2P1.
ELECTRICAL
COLTD
AC Circuit SHANGHAI NDB2T- 240V, 06A UL 489 E342099
breaker LIANGXIN 63C06/2PL
ELECTRICAL
COLTD
AC Circuit SHANGHAI NDBZT- 240V, 08A UL 489 E342099
breaker LIANGXIN 63C08/2PL
ELECTRICAL
COLTD
AC Circuit SHANGHAI NDB2T- 240V, 10A UL 489 E342099
breaker LIANGXIN 63C10/2PL
ELECTRICAL
COLTD
AC Cable VIMA CO,, UL 1015 Conductor: Tinned annealed UL 758 E346083
LTD. stranded copper Temp: Flexing
-5oC ~ +105°C { Fixed -40°C ~
+105
AC Cable VIMA CO,, UL 1284 Conductor: Tinned annealed UL 758 E346083
LTD. stranded copper Temp: Flexing
-5°C ~ +105°C / Fixed -20°C ~
+105
AC Cable Myungbo UL 2919 Conductor: Tinned Copper -- -
Cable Co., Wire Rated Temperature: 80
LTD

UL 9540A Chacklist and Test Result - Version§ : 2022-06-02
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ORIGINAL TEST DATA

The results relate only to the items tesled,
This report shall not be reproduced, except in full, without the approval of CSA Group Tesling & Certification Inc.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

Master Contract: | 301546 Model: | GSP 5000 306 ! Page number 55 of 56
Project / Nelwork: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Distribution box | Wago 248-1186 Screwless end stop; 6 mm UL 1059 | E45172
wide; for DIN-rail 35 x 15 and
35 x 7.5; gray
Distribution box | Wago 285-1175 Power tap; for 185 mm? high- UL 1059 | E45172
current terminal blocks; gray
Distribution box | Wago 285-1185 POWER CAGE CLAMP UL 1059 | E45172
feadthrough terminal biock; DIN
35 x 15 rail mount; 2-conductor;
350 koeMil; 32 mm wide; gray
Fire Cable VIMA CO., FPL, UL1424 Conductor: Stranded Tinned UL 1424 | EB25280
LTD. Copper Temp: Flexing -5°C ~
+105°C / Fixed -30°C ~ +105°C
Gasket Sand Profile CFLGP53-82- EPDM Rubber Seals D4533- - -
001 UL, D4534-UL
Gasket Sand Profile CFLGP53-82- EPDM Rubber Seals D4533- - -
002 UL, D4534-UL
Gasket Sand Profile CFLGP53-82- EPDM Rubber Seals D4533- - -
: 003 UL, D4534-UL
Gasket Sand Profile CFLGP53-82- EPDM Rubber Seals D4533- - e
004 UL, D4534-UL
Gasket Sand Profile CFLGPF53-82- EPDM Rubber Seals D4533- - --
005 UL, D4534-UL
Relay for fan Koino KH-103-4CLD | Relay coil. Rated Load: 110 UL 508 E117960
and F-stop Vac Contact Resistance: 30m{
Relay for fan ABB CT-MFD-21 Input voltage: 24 Vdc/Vac to UL 508 140448
and F-stop 240V dc/Vac Ambient
Temperature: -20~+60°C
Relays for vent | Kacom HR710-4PLD- | Voltage: 12Vdc to 24Vdc, UL 508 E168231
system 24VDbC 12Vac to 220Vac. Sockst:
KLY4
Network Switch | Advantech EKI7720E4F1A2 | Managed Network Switch -- -
401-T
Electronic Phoenix CAPARQOC E4 Rated Voltage: 12Vdc/24Vdc, UL 508 E123528
Circuit Breaker | Contact Rated current: 4A, No. of slots:
4
Electronic Phoenix CAPAROC PM | Rated Valtage: 12Vdce/24Vdc, UL 508 E123528
Circuit Breaker | Contact S-R Rated current: 45A, No. of
slots: 2
Electronic Phoenix CAPAROC CR | Rated Voltage: 12Vdc/24Vdc, UL 508 E123528
Circuit Breaker | Contact 8 Rated current: 45A, No. of
slots: 8
Ground Bar ACE CFLGP53-50- Material: Copper Tin - -
008 platedDimensions:355*50*5mm

£
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ORIGINAL TEST DATA

The results relate only to the items tested.
This report shall not be reproduced, except in full, without the approval of CSA Group Testing & Certification Inc.

Laboratory Test Data - UL 9540A Checklist and Test Result (Unit Level)

Master Contract: | 301546

Model: | G8P 5000 306

] Page number 56 of 56

Project / Network: | 80229152 Description: | Gridstack Pro 5000 306Ah 2hr+ with CATL modules
Internal Busbhar | ACE CFLGP53-50- | Material: Copper Tin plated - -
000 Rimensions: {612*100*15mm)
X2
Air Maxim DS18B20 -55 Deg C to +125 DegC UL E537810
Temperature interated 61010-
Sensor (031
Air ICP DAS DL10 -25 DegC to 75 DegC, 0 -95% -- -
temp&Humidity RH
sensor
AVS Inlet Heben V0L01-50 Material: Powder coated - --
Louvers carbon steel External
dimension {(mm): 450*400*55
Operating {emperature: - 20
deg C - +60 deg C Humidity:
less than or equal to 85% RH,
non- condensing
AVS Exhaust Heben HB-T25G Frame material: Aluminum - -
Fan (ADC-12) CFM- 820+/-15%
JVS Panel STIFF ARC-VENT Pstat standard: 50 mbar +/- -~ --
INS-50B 25% @ 22deg C
1013x1013
SPE5S7VACEJS
101N-050 Clt
DCPM Amphenol AT06-23 CONNECTOR UL 1977 | E336860
Connector
DCPM Amphenol AW25-B WEDGELOCK - -
Connector
DCPM Amphenaol AT62-16-0822 | CONTACT, SOCKET, AWG - -
Connector 20-22
DCPM Molex 33472-06086 Connector - -
Connector
DCPM Molex 330122001 Female Terminal - -~
Connecior
DCPM Molex 343450001 BLADE CAV PLG - -
Conneclor
End of Report....

UL 95407 Checklist and Test Result - Version( ; 2022-08-02.
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RES Group
Amador Energy Storage Project
Balance of Plant
Preliminary Hazard Mitigation Analysis

20250124-ARM-AWOG715-BOP-PHMA-ROA

{ssued: 7 April 2025

AHJ Revision Note:

This Preliminary Hazard Mitigation Analysis {PHMA) s, based on thé"' requirements of NFPA
855:2023 and outlines the industry’s best practices that va be Jmpiemented for the Taaleri/RES
Amador Project in Van Zandy County Texas. Th:s PHMA is not intended for Permitting,
Construction, or Operational purposes and shou."d be consrdered as information only.

This PHMA is not intended to be used'as a frna Hazard M;t:gat:on Anualysis (HMA) for the Amador
Project but rather outlines the typical standard mdustry best practices that wiil be included in the
final HMA when all of the normat:ve requ:rements and analyses are completed.

Prepared for:

i . RES Group
. i 1601 19' Street,
Denver, CO 80202

Issued by:

Hiller
2120 Capital Drive
Wilmington NC 28405

2120 Capital Drive
Wiimington, North Carolina 28405
910-799-9191 | hillerfire.com
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Disclaimer

The Hiller Companies provides Energy Storage System Engineering Consulting services based on the
information available at the time of consultation and the detaiis provided by the client. All engineering
products, reports, and services are subject to the following:

1. Energy Storage Systems are Hazardous: Energy Storage Systems, regardless of the tecﬁ'ﬁ'ology, are
hazardous and can result in unanticipated safety events including fire, shock, explosson equment damage,
and injury to personnel.

2. No Warranties: The Hiller Companies makes no warranties, express or impiié‘iﬂ,-regardlhg the accuracy,
completeness, or suitability of the consulting services provided. All re_}commerﬁ‘dqtibn__s_._a_hdaa__dvice are given
in good faith and based on professional knowledge, international in'ﬁi'UStry:i;Qnsé:h:sijs standards, engineering
judgement, and based on the limited information provided by___;he-.cl_i_qa_hf ag;_'ifhe t__im'é_pf consultation,

3. Limitations of Liability: The Hiller Companies shall not be held liable for any direct, indirect, incidental,
consequential, or any other type of facility o qument ‘damage, or lnjury 10 personnel arising out of the
yse or reliance on the consulting services p ded This mcludes but'is not limited to, damages for loss of
profits, business interruption, or loss of i f i

4, Risk Acknowledgment: The client ackn
including but are not limited to, techni
Companies is not responsible
engineering products are based:

ering projects may involve inherent risks,

rors, and unforeseen issues, The Hiller

ring the execution of engineering projects, All
formation provided by the client.

5. Client Responsibility: The ¢l
engineering related doc
recommendations, dec
client acknowledges th

ing factual data, analyses, drawings and other

‘the verification & validation of any final
ation provided by The Hiller Companies. The
g services are at their own risk,

6. Third-Party Products
reliability,-or safety
consultatlon proces

ake responsibility for the performance,
nded or referred to during the

tem design or performance for work
done by otheérs that inc systemns. The client Is advised to conduct
theirown due diligen“té‘wh uets and services,

7. Regulatdﬁ.(:ompliahce: The Hiller s provides consuiting services with the understanding that the
client is responsible for ensuring that their engineering projects comply with all applicable laws, regulations,
and standards, The Hiller Companies is not llable for any non-compliance or jegal issues arising from the
client's engineering projects.

2120 Capital Drive
Wilmington, North Carolina 28405
910-799-9191 | hillerfire.com
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Executive Summary

Battery energy storage systems (BESS) are increasingly being integrated into various applications due to
their ability to store and deliver energy efficiently, However, the deployment of these systems introduces
potential fire and safety hazards that must be carefully managed. This Preliminary Hazard Mitigation
Analysis (PHMA] is provided to the Amador Project stakeholders to outline the depth of the engineering
rigor required by NFPA 1, NFPA 855, and applies recent industry lessons learned leading to integration of
purposeful engineering and administrative controls. The overlapping layers pf"-qngineering and
administrative controls provide the defense in depth strategy to mitigate the probab;iity of the occurrence
of a fire, electrical shock, explosion, or injury to personnel (event) and to mltlgate the consequences
thereof. : I

This PHMA builds upon the County of Van Zandt Texas normative reqwrements outlmed in NFPA 1, Section
52, Energy Storage Systems, where all energy storage systems (ESSs) will be mstalled in‘accordance with
NFPA 855 and integrates industry best practices and standard of care as outllned in the International Fire
Code ({FC}L. This comprehensive approach will eguip the Van Zandt Fire Authorlty Having jurisdiction (AHJ}
with the necessary information to assess the safety and compllance of BESS installations within the
County. : :

This Preliminary Hazard Mitigation Analysis (PHMA)is intended to illustrate the depth of engineering rigor
required by NFPA1, NFPA 855 and the International Flre Code." ‘A final and fully compliant NFPA 855:2023
Hazard Mitigation Analysis will be prowded to the Van Zandt AHJ as a function of the agreed upon approval
schedule, : g

This PHMA identifies the intentional englneermg and admmlstratrve controls to mitigate potential hazards
and consequences associated with the Amador contalnerlzed battery energy storage systems {BESS) for
the RES Amador Project is located i in Van Zandt County Texas, 32021 FM 47, Canton Texas in Van Zandt
County {32.47692313668966, -96.030_48027117488)

The Amador Energy Storage P{OJect contams up to 68 Fluence Gridstack Pro 5000 batiery energy storage |

system arranged in. 4 array rows t() prowde a combined total of 100 MW/200 MWhr of energy for grid
support : 3

Due to the potentéai rrsks assomated with energy storage systems and as a matiar of best practices, this
PHMA lntegrates and ‘evaluates the Failure Modes of NFPA 855:2023, Section 4.4.2 and the Fault
Condltrons of the 2024 International Fire Code (IFC} Section 1207.1.6 ensuring a comprenensive mitigation
anaiysu; of ‘the identified failure mechanisms [1, 2].

The PHMA resuits indicate that the hazard mitigation systems and strategies that will be implemented
throughout the Amador Project design development, construction, and commissioning process are
presently based on well executed multi-layered engineering analyses demonstrating a design that exceeds
the requisite safety standards. Upon finalization there will be sufficient documentation that indicates

! Amador Project documentation is presently under development and will be provided as part of the final
series of apalyses as required by NFPA 1:2024 or NFPA 855:2023 to support the finalization of the Hazard
Mitlgation Analysis is denoted by “#” within this PHMA,

- RES Group Confidential -
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engineering due diligence has been exercised to address the following failure modes:

1. Athermal runaway condition in a single electrochemical ESS unit.

A mechanical failure of a nonelectrechemical ESS unit,

Failure of any battery (energy) management system or fire protection system within the
ESS equipment that is not covered by the product listing failure mode effects analysis
(FMEA).

4. Failure of any required protection system external to the ESS, including but not limited to

ventilation (HVAC), exhaust ventilation, smoke detection, fire detection, gas detect ion or
fire suppression system,

™~

This HMA is the culmination of numercus engineering analyses and presents the results ina mulhlayered
multivariable Bowtie Mitigation Analysls. This integrated solution is intended to provide relevant project
stakeholders, such as the Authority Having Jurisdiction (AHI), with the :nformatlon hecessary to make

informed decisions regarding fire and explosion risk reduction and mitigation measures When complete,
the final HMA will provide the AH) with information that demonstrates :

1. “Fires will be contained within unoccupied ESS roOms for' 'the minimdm duration of the fire
resistance rating specified in 9.6.4 of NFPA 855:2023 [and |FC Section 1207.7.4].

Fires and products of combustion will not prevent occupants from ‘evacuating to a safe location.
3. Deflagration hazards will be addressed by an exploston control of other system” |2, 2},

- RES Group Confidential -
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Scope

This Prefiminary Hazard Mitigation Analysis (PHMA) was developed for the Amador Battery Energy Storage
System (ESS} Project system iocated in the proximity of State Highway 47, Canton TX 75103
{32.47692313668966, -96.03048027117488). The Amador Project consists multiple arrays of the Fluence
Gridstack Pro 5000 Energy Storage enclosures as shown in Figure 1 and Figure 3,

The Amader £nergy Storage Project consists of 45 initial and up to 68 final F!uence Gndstack Pro 5000 ESS
BESS for a total capacity of 100MW A.C./200MWh D.C. :

The Huence Gridstack Pro 5000 ESS is based on the safe implementation of the LlFequ battery technology

{Model Number CBDDO) deveioped by CATL{3-5]. The Fluence Grldstack Pro 5000 ESS will be fully
compliant with the regquirements of

Figure 1: Amador Project Location

talled throughout the project site which feeds the nearby substation. The array of feeder
structuresjs intercohnected with an inverter which converts the direct current (DC) to supply power to
34.5kV three phase alternating current (AC) power source connected to the Bulk Electric System (BES).

The primary hazards associated with LFP batteries are overheating, generation of flammable gases during
thermal or electiical abuse, and fire caused by thermal runaway. Thermal runaway is a temperature-
triggered process that produces heat faster than the battery can cool, thus leading to temperature increases

that can eventually lead to a fire. The release of flammable gases in the Amador battery packs is based on
the UL9540A Medule Level Test [6].

LFP batteries include a siable cathode chemistry that substantially reduces the possibility of thermal
- RES Group Confidentiat -




!

4

6) - RES Group Confidential -

runaway and provides for a reduced reaction from any sort of abuse such as short-circuiting, overcharging,
introduction of nails, or being crushed. In addition, the Amador battery storage system includes the following
menitoring and safety components:

*  Modular battery racks designed for monitoring and safety

« Integrated heat and fire detection and suppressicn system

» Explosive gas monitoring

»  Exhaust/ventilation systems

« integrated battery management system

The system in each BESS enclosure consists of flammable gas, smoke, and temperaﬁuffé"'detectors and one
manual pull station as shown in Figure 3. The arrangement in each BESS enclosure’is identical,,

1. Vent Panel

1. HVAC 6. Battery Module
: 12, UPS

2. Chiller Compartment 7. inlet Louver .

13. Enclosure Side Door
3, F-Stop 8. Deflagration Panel x 6

A 14, BCP Door

4, Enclosure Door 9. Multi Detectors x 4 15 Enclosure Controller
5. DCPM 10, HZ2 Gas Detectorx 2

16. DC Disconnect Switch
" Figure 2: {typ.) Fluence Gridstuck Pro 5000

The project would be served by the Van Zandt County Sheriff’s Department, Fire support is assumed to
be 'p{ovid_éd by the Whitton Rurai Volunteer Fire Department (9972 Fm 1651, Canton, TX 75103, +1.803.
848.0""26.0)" ~2 miles to the Project Site, Mabank Fire Station #3 (17522 FM1836, Mabank, TX 75147,
+1,903.887,_4747) ~2 miles to the Project Site, or South Van Zandt Fire Station #3 (Co Rd 2301, Eustace,
TX 75124, +1:903.479.3328) ~6.5 miles to the Project Site,

Law enforcement, due to the remote installation, could be provided from either one of the regional
departments that includes

» Kemp Police Department,

» Van Zandt County Constable,

+ Canton Police Department, 555 TX-243, Canton, TX 75103, +19035674991

* Mabank Police Department, 129 E Market St, Mabank, TX 75147, +19038878500
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Primary site access via State Highway 47. The parcel is assumed to be under the responsibility of the Van
7andt Fire Department Local Area Responsibility. The proposed site layout is presented in in Figure 2.
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Figure 3: (typ.) Amador BESS Layout

Purpose é':hdzobjectives

The purpose of this PHMA is to provide a record of the decision-making process in determining the fire
prevention, fire protection, and explosion prevention for appropriate hazards (2],

This PHMA demonstrates how the integrated Project Team will evaluate each risk contalned in the
numerous required engineering analyses required by NFPA 1, NFPA 855:2023, IFC and additional Van Zandt
County requirements.
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The design basis accident scenarios evaluated in this Hazard Mitigation Analysis include:

1. Athermal runaway condition in a single electrachemical ESS unit,

2. A mechanical failure of a nonelectrochemical ESS unit.

3. Failure of any battery {(energy) management system or fire protection system within the ESS
equipment that is not covered by the product listing failure mode effects analysis {FMEA).

4. Failure of any required protection system external to the ESS, including but not limited to
ventilation {HVAC), exhaust ventilation, smoke detection, fire detection, gas detectlon or
fire suppression system {1, 2J. Sy

When complete, the final HMA will provide the AHJ with infermation that demo’ostrates:

1. “Fires will be contained within uncccupied ESS rooms for the mtnlmum duratlon of the fire
resistance rating specified in 9.6.4 of NFPA 855:2023 [and IFC Sectjon 1207 74], -

2. Fires and products of combustion wilf not prevent occupants from’ ,evacuaf_c_mg to a safe location.

3, Deflagration hazards will be addressed by an explosion ¢ontrol or:other system” [, 2.

It is understood that NFPA 855:2023 and 2024 IFC require single fail"ure' ctiteria (common cause and
common mode, mechanical, process, hardware, software and ﬁrmware materral human) are assurmed

for any non-safety critical systems.

Safety Critical System Functional Safety Analyse.;,‘"Will be _preserrfed in the OEM, Project, or Hiller deveioped
|EC 60812 Failure Modes and Effects Anali/'§_is that addresses all applicable failure modes (2, 7-12].

Hazard Mitigation Analysis Methodology

Recognizing the limitations of the requarements presented in NFPA 1:2024, Section 52, Energy Storage
Systems, this PHMA builds upon the minimum requirements of NFPA 855:2023 and integrates the energy
storage market sector lessons learned through Hiller management and engineering personnel in
numerous industry technical committees including the Internaticnal Fire Code, NFPA 855, UL 9540/A, and
Texas Fire Marshals Asseciation {TXFMA}.

The safe operation of long-term battery energy storage system safety depends on the range of identified
engineering and administrative controls to address the complex hazards and the operational situations
where intentional hazard mitigations result in decreased risk. Recent developments within the energy
storage market sector emphasize the importance of the articulation of risks and the associated range of
mitigation measures facilitating regulatory compliance and third-party certification. Hence, energy storage
systems are required to be equipped with verified control mechanisms capable of reliably identifying and
mitigating hazards in credited operational and design basis accident scenarios [1, 2]. To this end, available
methods for the design and verification of active and passive controls have to be supported by models for
risk hazard analysis and mitigation,

Central to project teams’ safety culture is the integration of risk-based decision making into the
organization’s governance, planning, management, reporting, policies, values and culture, The integrated
project team relies upon an open and transparent, principles and standards-based system that enables
the interdependent organizations to apply the principles of risk management throughout the
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organizational context. Specificaily, the risk management principles of the ISO/IEC 31000:2018 are applied
as a graded approach in the project level Risk Management Framework (RMF) [13}. The Project RMFis a
structured process used to identify potential threats associated with the implementation of the Fluence
Gridstack Pro 5000 containerized battery energy storage system, evaluates the engineered and
administrative control and recovery barriers to preclude the threats, and to define the strategy for
eliminating or minimizing the impact {consequences) of the risks, This risk-based and compensatory
measures (mitigation) analysis will result in the harmonizing integration of numerous third-party
engineering studies including NFPA 68, NFPA 69 Explosion and Deflagration analyses, 1EC 60812: 2018
Failure Mode and Effects Analysis, NFPA 551:2022 Fire Risk Assessments, and others as depicted in Figure
4 i

Hiller utilizes international consensus standards to establish technical rigor throughout the engineering
process. For ease of understanding and the standardized presentation of the information, Hiller presents
the results of this qualitative analysis in both a Bow-Tie form (Attachment 1 Amador PI‘OJeCt Bow-Tie
Anzlysis Results),

The information presented throughout this HMA is based on accepted industry Process Safety
Management practices and uses a Bowtie Risk Anaiysis to correlate the proposed mitigation strategies
{i.e., barriers and controls) decrease the probability of the event happening. This HMA adopts a graded
approach and leverages the analysis methodologies commonly used within the OSHA recognized High
Hazard Process Safety Management (PSM), the Electric Power Research Institute {EPRI) and the Energy
Storage Integration Council (ESIC) to present a comprehensive evaluation of the Amador BOP hazards. The
results of this HMA are presented in Attachment1: Amador Project Bow-Tie Analysis Results, follows the
PSM and ESIC guidance for Bow-Tie Risk Analys 5 whlch relies upon significant HILLER industry market
sector experience [14]. : :

A summary of the numerous analyses and procedures reqmred to complete the Amador HMA is presented
in Figure 4, # 3
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Frgure 4: Hazard Mtt;gatﬁon Analysis Process [2]

Neither NFPA 855:2023; the 2024 Intemat:onal Fire Code nor the energy storage market sector does not
designate any consensus standard to be used for either FMEA or HMA. Rather the guidance within NFPA 85
Annex G.2 and G.3:will be used in support of the Amador project. Additionally, the final HMA will include
applicable internatlonal and third- party analyses technigues based on a consensus standards-based
approach in accordance W|th the following standards and documents:

Risk: Management and Analysls
E __' lSO/IEC 31000 Risk Management {13]
SEC 61511 Functional safety — Safety instrumented systems for the process industry sector
= Part 3: Guidance for the determination of the required safety integrity levels [15}
Fallure Mode:and Effects Analysis (FMEA)
e {EC 60812:2018 - Failure Modes And Effects Analysis (FMEA And FMECA) [16)
Fire Risk Assessment {FRA)
e NFPA 551, Guide for the Evaluation of Fire Risk Assessments [17)
¢ SFPE G.04:2006 - Engineering Guide: Fire Risk Assessment; [18]
e IS0 16732-1: 2012 — Fire Safety Engineering — Fire Risk Assessment, Part 1; General[19)]
s SO 16732-3: 2012 — Fire Safety Engineering — Fire Risk Assessment, Part 3: Example of an
industrial Property [20]
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Short Circuit and Arc Flash Risk Assessments
e |EEE Std. 141-1993: IELE Recommended Pructice for Electric Power Distribution for
Industrial Plants [21]
+ |EEE Std. 242-2001: [EEE Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems (IEEE Buff Book) 22]
e |EEE Std. 399-1997: IEEE Recommended Pructice for Industrial and Commercial Power
Systerns Analysfs (Brown Book) [10]
» |EEE Std 1584:2018 - JEEE Guide for Performing Arc Flash Hazard Calculations [23]
o NFPA 70E:2018 - Standard for Flectrical Safety in the Workplace {24]. -
Explosion and Deflagration Analysis:
+ NFPA 68: 2019, Standard on Explosion Protection by Deflagration Ventmg {25}
« NFPA 69-2019, Standard on Explosion Prevention Systems [26]

Hiller strives to uniformly apply international consensus standards to ali n'ume"ncai ahd computational
znalysis when available. In instances where no applicabie mternatmnal consensus standard exists,
recognized and generally accepted good engineering practices are applled that are gither peer-reviewed
and/or standards-based, where best available information js- “Used: 1o establlsh techmcally defendable
analysis, In the absence of specific standards for Hazard M|t|gat;on anaiysm the fundamental principies of
the Risk Management Framework outlined in ISO 31000, and the |EC 61511 Layers of Protection Analysis
{LOPA) are appited 1o govern this Bowtie Risk Anelysm {13 15] ;-_'{:f

Although the IEC-61511 Layers of Protection An'a!ysis (LOPA) techniques are typically applied to determine
or allocate the Safety Integrity Level (SIL) of a* Safety Instrumented Function (SIF) within a Safety
Instrumented System (SIS). The graded approach to these analysis principles directly applies to determining
the effectiveness of protection and zm‘mgatwe measures for hazardous energy storage systems. The LOPA
technique is based on the principle of Independent Protection Layers (i.e., barriers and controls) designed
to prevent a threat or scenario, must: fall for an.event to occur. In order for the hazardous consequences of
the scenario to manifest several Condltmnal Modlﬂers {an action or event that can reduce the probabiiity of
an undesirable event) might.also have to ‘coincide with the failure of ali barriers and controls. This is the
principle applied to calculate the demand rate on the credited system functions {before CMs) and the
probability of occurrence (conssderlng CMs)

Fundamentally,'the HI 2_e'r H[\__/_lA‘_process is the integration of the Amador Balance of Plant Failure Modes and
Effects Analysis (FMEA} and mimerous supporting third-party engineering studies that are integrated into
this HMA/Bow—Tle Analysss The HMA/Bow-Tie Analysis is intended to reveal potential gaps in the design
where changes to engmeerlng controls or administrative process are developed to address potential
1dentlf|ed gaps in mltlgat|on strategies. This process is depicted in Figure 5.

This analys1s focuses on the requirements of the 2024 International Fire Code, NFPA 855:2023, and the Van
Zandt County BESS requirements to objectively demonstrate how each of the reguired accident scenarios
are mitigated. The results of this mitigation are presented in the following six bowtie models:

»  Cell internal failure {Attachment Figure A-1)

« Controls {Attachment Figure A-2)

*  Non-cell thermal issues {Ventilation) (Attachment Figure A-3)

*  Electrical risks (Attachment Figure A-4)

+ Complete System failure {Attachment Figure A-5)

+ External and environmental risks {Attachment Figure A-6)
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Figure 5: Risk Management Framework Integrating FMEA and Bowtie Rr’s:_fr Asse_ﬁsments

For the purpose of assessing ESS identified risks, four.of tt}e six mitlgat_i_o'h analysis models focus on the
propagation of external Balance of Plant hazards that could Fesult in cell/module/stack/container failure that
may result in very mild to very extreme consequences dependlng on the credited engineered or
administrative controls (barriers) and subsequent compensatory measures (controls). The barriers are
categorized and color-coded as Engmeermg Controls/Destgn Criteria, active hardware, continuous
hardware, system property, and human factors : ~

Bowtle Risk Analysls Elements.__ | E

Bowties are globally recogmzed asa useful tool to assist in the risk and hazard analysis of process and non-
process industry risks. The general focus of bow ties in the process industry is towards the evaluation of
Major Accident Events (MAE) Where _engineering or administrative controls or barriers are identified and
credited to preclude occurrence Bowt|e Risk Analysis modeling is an emerging analysis too! within the
energy storage market sector to assist in the defineation of energy storage hazards in traditionally difficult
markets. ./ The strength of the bowtie approach comes from its visual nature, which complements
compilments complex tabular analysis.

Regarding the pres_entation of Bowtie information, the left side of the model are the threats, which are
faiiures, :é\'_r_'é'nts, or other actions which all result in a single, common hazard event in the center. For our
model, many.of these threats are the requirements of the IFC and are assumed to result in an unexpected
thermal runaWay.

The construction of a bowtie model begins with the identification of a specific hazard event for which
mitigation measures are desired. For the purposes of this BOP HMA, the basis of the different analysis is
rooted in the requirements of the International Fire Code (IFC) Chapter 12, Section 1207.1.4 for lithium-ion
systems resulting in cell failure and potentially thermal runaway (Fault Condition}. Once the hazard is
determined the threats that can lead te the hazard and the consequences that can follow the hazard must
be identified.
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Credited Prevention/Mitigation Barriers are those engineering and administrative controls to preclude the
realization of & consequence as depicted in Figure 6: Generic Bowtie illustration.

Theat] | .
Prevention
Barrier
az P !

Preventlon Miilgaton
Barrer Barrier
C1 )
5 Pegradatian

i Fatlor
Degradation Tregradation
Conlrel Centrol S

il Consequence 2

Fregradation
Factor

Figure 6; Generic Bowtle lllustration LLan

A majority of failure conditicns required by IFC are represented as threats on the left side of the bowtie
model. These threat conditions, if uninhibited, may lead to.thermal runaway, and then subseqguently to the
fire or deflagration events discussed as presented in F|gure 8 :

To mitigate this progression of failures (Error! Referér‘\ce source not found.), barriers are put in place,
disptayed in approximate chronological order.in which they may become relevant. Each barrier —many times
present in the form of a physical protection system (such as a fire suppression system, smoke detector, or
HVAC system) — is assessed in terms of its Crrtrcafrty {a qualitative designation of how critical a barrier is to
prevent further propagation of the ‘threat® resuit;ng an analyzed consequence. When interpreting the
information presented ina Bowtie as presented in Figure 7 and Figure 8, it should be reviewed from left-to-
right where the progression of the threats may be titigated by the credited engineering controls (Barriers)
to mitigate the probability. of the {centrai) event of occurring. In the unlikely scenario where the design basis
event is realized, the conSequence pathways putline the numerous administrative controls that mitigate the
consequences of the desrgn baSlS event

Threats

By definition; BESS threats may not necessarily address a fully invoived system fire or severe explosion, but
rather sm'ailef"'”pref:'urso?‘events that could fead to these catastrophic consequences. It is generally
understood 'some+threats occur without any intervention, such as defect propagation or act-of-God
weather—related evehits, while others represent operational errors {either human or system induced). The
identified thre_.'_:_lts may also be consequences of even earlier stage threats, spawning a new bowtie model
that includes the threat at the center point or right side of the new bowtie. The information provided in
Attachments 1 through 6 include diagrams that follow include careful selection and placement of each of
the elements to best capture the perspective of system owners/operators responsible for safe construction
and operation [27].
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Progression of Hazards and Event
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As it pertains to the Amador enerpy storage systems, many of these barriers include identified engineering
controls that include active electrical menitoring and controls, passive electrical safety, and redundant
failure detection if included in the design. In the unlikely event of the engineering controls detection and
activation, system shutdown, or otherwise prevent thermal runaway from occurring, there are physical
design elements which may prevent that fire from spreading. [f the other associated protection measures
fail the central risk hazard event {e.g., fire propagation) probability could increase uniess additional
mitigation barriers are initiated.

Barriers

As the International Fire Code chapter 1207 requires, only seven failure modes relative to'the dozens of
modes could be analyzed in more comprehensive analysis, The identified barriers that are intended to

mitigate these failures are aggregaied and explained guickly in a manageable document without the need
for dozens of pages of documentation.

Fach associated barrier in the Amador models is indicative of a concept that may 1nc|ude a smgle approach
or consist of a complex series of combined layers of protection to mitigate the ldentlfied hazard. Similarly,
the analysis may not include barriers reguired to prevent the threats at.the:far left of the diagram {which
would be placed even farther left) to ensure that the models. do ndt extend infinitely—though the
incorporation of these variables into site-specific safety evaluahons may prbwde additional benefit, This list
does not contain all possible solutions; in some dewgns these barrlers ray not exist at all. Many of the same
barriers apply to several threats {27]. :

Barriers may offer benefits in a variety of Ways For example common barriers to thermal runaway include
active electrical monitoring and controls, mterdependent systern failure detection, and even passive
electrical safety {such as over-current protec’fion devices and inherent impedances). Should these systems
fail to detect the threat, shut down the system or: otherwnse prevent thermal runaway from occurring, the
hazard may persist [27]. Le,

Conseguences S, h

Consequences are.the evé’nis that are reasonably expected to occur once the central hazard event has
occurred (thermal runway With cell-to- tell propagation). Conseguence pathways include layers of protection
as barriers that may help to manage or prevent the consequence of an event. Threat pathways are often
consequence pathways from a separate hazard assessment, as is the case with thermal runaway. In other
words, thermal runaway.may result from many different threats at the end of a separate hazard pathway (if
not properiy mltlgated) and may also be the threat that could result in several other consequences, The task
force 1dent|f|ed a set of common consequences representing areas of key concern to utilities, energy storage
system (ESS) operators and first responders {27].
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Consequence Risk Categorization

Establishing an understanding of the associated risks is a vital element of the Bow-Tie
mitigation analysis to determine if the mitigation strategies presented reduce the
significance or magnitude of the consequence. Using the information presented in
Figure 9 and Figure 11 the following qualitative analysis can be used to assess the risk
associated with People (Column 1), Assets {Column 2} and Environment {Column 3).
Reputational Risk is presented in Column 4 and was not assessed as part of this HMA.
The following discussion and figures should be used when reading the Bow-Tie
Analysis output.

Given an example threat scenario where the identified barriers failed to std:ri":e

Thermal Management fallure from creating the scenario resulting in_BESS™

Cell/Module failure resulting in a BOP Fire, the risk to personnel was determined as
class C1 where there is a “possible” chance of a
responding to the event given the RES Emergency Response Procedures If

é:e.li Fallura Results in

BOP Fire

“slight injury” to- persénnel

Description: A fire
fram a celfor
multiple cefls which
esults in a balance of
facHlity fire such as
wire insulation or
plasiic inside the
systern,

Figure 8! Risk
Ranking Exarnple

unmitigated there is residual chance the risk could degrade to. where there |s an mcreased hazard {o

personnel where “minor injury” is “likely” (Category D2).

Flgure 1G: Bow-Tie Risk Ca tegor}'édtfen for Personnel

"L
did

Asset Ris'k-'i{(as classified is presentad in Figure 11 as C5 where there is a possible risk of extensive damage

to the BESS.
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Environmental Risk was classified as “possible major effect” Ewh(—:-ré"--‘c_he't’eleasé of toxic plumes and
entrained effluents could have an adverse impact on the environment as presented in Figure 12.
' : . Environment- ' :

Figure 12: Bow-Tie Environmentai Risk Categorization

- RES Group Confidential -
19




) - RES Group Confidential -

NFPA 855:2023, Section 4.4 - Amador ESS Preliminary Hazard Mitigation Analysis Results

Table 1 presents the typical summary level HMA results that will be provided as a quick AHJ reference of
how each of the requirements wilt be satisfied as part of the NFPA 855:2023, Section 4.4 and 2024 [FC
§1207.1.6,

Table 1: NFPA 855:2023, § 4.4, §Annex G.2 & G.3, and 2024 (FC §1207.1.6 Compliunce Summary

IFC 1207.1.4.1 Reguirement

Complies
{Yes/No)?

Summary Observat!bnlExplanation

Fault eondition. The hazard mitigation analysis shall
evaluate the consequences of the following failure
modes,

Hiller, OEM and th:rd ~party partners have
performed af'series of reqmred analysis in
accordance w1th the governing normative
reqmrements as noted below and referenced
herein, 5.

A thermal runaway condftfon in a single ESS rock,
modle or unit [Fire and Explosion Risks],

UL 9540A Module Level test reports indicate that

:jf:cell failure does propagate to adjacent battery

cells Wlthin the module. Rack to rack

s, ._propagation has :been assumed and has been

modeled to establish a bounding theoretical fire
and heat flux event.

The volume of flammable gas generated could be
jenited as analyzed by Hiller or BESS OEM reports
20250124-ARM-AWOT715-BESS-FRA-ROAZ,
20250124-ARM-AWO715-BESS-FMEA-RUAS,
20250124-ARM-AWOT715-BOP-FRA-ROAP, and
20250124-ARM-AW0715-BOP-FMEA-ROAS
demonstrating the potential that failure could
result in a container fire,

Localized fire tanks? will be permanently installed
te be available in the event of a fire for
supplemental evaporative cooling of adjacent
containers.

Refer to Figure A-1: Battery Technology Internai
Failure Bowtie Analysis.

Failure of any battery (ehergy) ‘management system
not covered.by the product listing, fm.'ure mode and
effects anafysrs { FMEA) :

The Fluence Gridstack Pro 5000 design includes a
series of engineering controls to act as
Preventive and Mitigative barrlers such as ESMS
control, UL1973 Certified BMS control, ULS5402
Certified system shutdown [ disconnect, and
NFPA 702 and 855 requisite active and passive
circuit protection and design are in place to
preveni cell fallure from being reached.

Requisite failure modes and effects analysis may
be avaitable in the Hiller BESS level 20250124-
ARM-AWO715-BESS-FMEA-ROAF, or OEM
eqguivalent and the Hiller Project/Balance of Plant
Level

20250124-ARM-AWOT715-BOP-FMEA-RCA?
documents several different credited failures
(Commoen Cause and Commen Mode) and
evaluates the efficacy of the engineering and
administrative controls. Additionally, should cell
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failure occur, numerous controls and barriers are
in place to prevent further failure leading to fire
or deflagration events.

Refer to Figure A-2: Energy Storage Management
System (Controls) Bowtie Anzlysis Results,

Faifure of any required ventilation or exhaust system The fluence Gridstack Pro 5000 includes
Faiture of a required protection system including but engineering controls that monitors and centro!
not fimited to ventilation {HVAC), exhaust ventilation..., the internal Thermal Management System to
ensure safe operation within prescribed limits to
preclude inadvertent therma% runaway events,
Fluence's overall thermal management
engineering _tonalogy utihzes multilayerad
protection, w1th overlappmg zones

Sufficient contro s/ba'_mers are mherent in the
Grid Stack: dé5|gn to décrease the probabiiity of
-the failure of the Thermal Management systern
' -resultlng in a firé as will be documented in either
Hiller BESS Leve% FMEA  {20250124-ARM-
AW0715 BESS- FMEA ROA®, or OEM provided.
Addl_tlonal_!y, from a Project/Site Level impact
analysis external failure mechanism will be
documented in
20250224-ARM-AWG715-BOP-FMEA-ROAP,

5 Refer 8] Figure A-3: Thermal
K " | Management/Ventilation  Bowtie  Analysis
) Resuits.

.Faflure of the smoke detection, fire detecf.'on, f.re - T The Fluence Gridstack Pro 5000 design may be

suppression, or gas detection system Y I designed to include a fire suppression system.

T ' However, subseguent analysis will determine if

suppression  impacts  explosion  prevention
measures?,

. o Fiammable gas and smoke detectors are relied
L . upon for detecting and exhausting the
R accumulation of flammable gases in the unlikely
event Fluence Modules module fails and enters
TRA. 20250124-ARM-AWO7 15-BESS-FMEA-
ROAZ, and

20250124-ARM-AW07 15-BOP-FMEA-ROA?
documents several different credited failures
including  failure of the Fluence thermal
manhagement system.

Reascnable protection provided by subsequent
barriers  including  situational  awareness,
flammable gas detection and emergency
ventilation capabllity, emergency response
planning, etc.

Refer to Figure A-5: Totat System Fallure Bowtle
Analysis Results.

The following hazards are scope of this PHMA as outfined in the guidance of presented in NFPA 855:2023 Annex G.2 and G.3[2]

Electrical Hazards

Voltage surges on the primary electric supply. Numerous overlapping and effective barriers
Short circuits on the load side of the ESS, exist in the form of both AC and DC voitage
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monitoring, PCS control, BMS control, passive
circuit protection, and system shutdown [
disconnect, Additionally, many barrers are in
place to mitigate propagation of failure in the
unfikely case that propagating thermal runaway
is reached, Refer to the Amador TGV analysis.

Strang electrical protections and subsequent
barriers to prevent further propagation of failure
due to ioad side short circuits. Refer to the
Amador Project Level'AC and DC Arc Flash Risk
Assessments?. 7

Engineering due diligence .:wi_ll be objectively
demensrated, Refer to.RES calculations?.

Refer to'zfigt]re _Awll:' Electrical System Failure
-Bowtle Analysis Resuits,

Liquid/Chemical/Environmental Hazards :

Required spill neutralization is not provided or failure ... | While the Amador Grid Stack ESS i Inclusive of
of a required secondary containment system. 257 {eliguid®, thermal -management  system  for
maintaining  cell/module/stack temperatures,
compiiance with ASME B31.3 wilf be assured as
required by UL9540, §19.2°.

The ceontainer level environmental Thermat
Management Systemn relies on the coolant of the
HVAC and for the Fluence thermal maragement
system, The Air-Cooling system uses the Fluence
Engine Fthylene Glycel Coolant.

The credited BOP failures resulting inadvertent
environmental impacts are presented Figure A-6:
Environmental Controls Bowtie Analysis Results,
and documented in 20250124-ARM-AWO0715-
BESS-FMEA-ROA?, and

202501 24-ARM-AW0715-BOP-FMEA-ROAS,

Refer to the Amador Environmental Reports @,

Refer to Amador Spill Response Procedure”,

The:_‘_ftﬁlowiﬁg._d"i;scus._é._id"ﬁ--.présents acdditional information about the HMA leading to the requirement
compliance determination.

Zl:irmalﬁunaway Analysis in an ESS rack, medule or Complies?  Yes [1 No O
As per the requirements of NFPA 855:2023, § 4.4, and the guidance of §Annex G.2 & G.3, internal BESS
failures leading to an exothermic reaction and thermal runaway analysis resulting to an enclosure level fire
will be quantified in the combination of Hiller's Battery Energy Storage System Level NFPA 551 Fire Risk
Assessment and Heat Flux Analysis or as provided by the OEM {BESS, 20250124-ARM-AW0715-BESS-FRA-
ROA?). The BESS Level NFPA 551 Fire Risk Assessment and Heat Flux Analysis is intended to guantify the
localized fire and heat flux risk and to evaluate if the potential exists for cascading fire propagation to any
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adjacent structures.

Additionally, external influences and failure leading to the failure and fire of a BESS will be evaluated as part
of the Hiller Balance of Plant Fire Risk Assessment (BOP FRA} (20250124-ARM-AW0715-BOP-FRA-ROA#). BOP
FRA provides the technical basis for the Fire Risk Assessment with the objective of identifying and guantifying
the potential external fire hazards (acts-of-God, environmental, wildfire, etc.) associated with containerized
battery energy storage systems. The external infiuences of the interconnected and interdependent systems
that could contribute a BESS Level failure will be presented in the Balance of Plant Level IEC 60812 Failure
Mode and Effects Analysis (20250124-ARM-AW0715-BOP-FMEA-ROAF, :

Exothermic reactions and subsequent thermal runaway present unique fire challen’éés associated with the
bulk storage of Li-ion batteries. These challenges are exceptional given the presence of a ﬂammabie organic
electrolyte within the Li-ion battery as compared to the aquecus electrolytes: typlcally found in other widely
used battery types. When exposed to an external fire, it is well documente_c_{ ‘that Li-ion batteries can
experience thermal runaway reactions resulting in the combustion :of the flammable organics and the
potential rupture of the battery [28-39]. The Amador Project uses the Fluenice Gridstack Pro 5000 system
which includes the LFP cells and modules [3-5]. The requisjte UL9540A test hasibeen performed and
demonstrate how the lithium-ion battery technology responds to thermai abuse and was tested in
compllance with the normative requirements [3-5]. ' o

UL 9540A Cell/Module Level Tests objectively mdlcate that cell faiiure dld not result in propagation to
adjacent battery cells within the modules [5].* However since the BESS does not include any Safety
Instrumented System (SIS), with Safety Instrumented Functions (SIF), or Safety Integrity Level (SiL)
components, afl assumed controls are assumed to fail resulting in the NFPA 855 bounded scenario of failure
of a single rack/unit. It is conservatively. assumed the voiume of flammable gas generated (204 Liters per
cell [5]} in an N+2 scenario could be tgmted resultmg in-an enclosure level fire will be analyzed by Hiller
report 20250124-ARM-AW0715- BESS_ FRA_ROAP or‘by the BESS OEM.

Refer to Error| Reference source not found F|gure A-1is provided as an example of a typical Process Safety
Management {PSM) appiied multlvarlable analysls and is not to be cansidered as the final HMA analyses,

Applicable administra__tive cbqtrol _and._pr'c'Jcedures required by NFPA 1:2024, §52.,, 855:2023, §4.2, and as
required by thé Van Zandt County AHJ, including the Site Level Standard Operating Procedure®, Emergency
Operating Procedure?, Operations and Maintenance Manual® and the Amadro Project Level Emergency
Responders Plan" WI|| be prowded as agreed upon with the AHL

Refer to the _RES Procedures Index” for the list of applicable procedures,

Energy Mén_a_gement{(:ontrels} System Failure Complies? Yes [ No O

The Energy Storage Management System {ESMS), the Fluence Energy Management Control Unit {(EMCU},
and the Fluence Battery Management System (BMS) are the centraif functions for assuring safety within
each battery module and within each Fluence Gridstack Pro 5060.

To be compliant with Nationally Recognized Testing Laboratory Safety Standards, BESS's are required to
utilize a UL 1973 certified battery management system (BMS) to monitor and maintain safe, optimal
operation of each battery pack and a system supervisory control {SSC) to monitor the full system.  Lithium-
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ion batteries are inherently dynamic in nature, whereby they are constantly operating outside the
equilibrium state during cycling. Additionally, this dynamic performance can worsen in certain cases where
intercalation-based storage systems (e.g., Li chemistry} operate as a closed system with very few
measurable state variables, making it difficult to properly menitor the states of the battery and maintain
safe operation. Furthermore, even under normal operation the battery packs of a BESS will degrade during
cycling [38, 40]. This degradation can be accelerated by extreme charging patterns, increased temperature
(both ambient and operating), overcharging, or undercharging. Therefore, basic BMS utilizes engineered
controls so the battery packs can satisfy the power demand without overall system performance
degradation. :

The Fluence Gridstack Pro 5000 will be evaluated and listed to be fully compliant thh UL9540P as requlred
by NFPA 855:2023, §.

The Fluence Gridstack Pro 5000 UL 1973 compliant BMS collects data at the cell and module levels and
communicates to external systems via Modbus protocol (RTU or TCP/IP) to the ESMSP [41). Properties
monitored include temperature, voltage, current, state of charge (SOC), state of health (SOH), etc. If
monitored system parameters exceed permissive setpoint, automatic shutdown.is initiated,

Refer to the RES System Operations Document and the Fluence design detezils.."

The characterization of the failure mechanisms of the ESMS and BMS utilized in the Fluence Gridstack Pro
5000 is documented in the BESS and BOP Faiture’ Modes and Effects Analysis and the associated mitigation
strategies are provided herein. Additional admm:stratwe controls are presented in the Standard Operating
Procedure?, Emergency Operating Procedurep Operatlons and Maintenance Manual? and the Emergency
Responders Plan”. . SR -

Refer to the Project Procedures ]n&exP-for tﬁe_ hstof applieab!e procedures.

Attachment 2 provides the engmeering and admmlstratlve carriers and controls to mitlgate the cascading
effects resulting from the fallure of the BMS

Failure of any Exhaust or Ve_r}tilat_io‘n Sy_stem Complies?  Yes [ No [1

Fluence’s overall thermal ‘management engineering topology utilizes multilayered protection, with’
overlapping zones, The Filience Gridstack Pro 5000 will be UL 9540° compliant BESS safety features and a
UL 1973 Certlﬂed Battery Management Systems [42] when integrated with the ESMS will work together to
heip- protect agamst ‘the cascading impacts of common industrial battery failure modes due to abuse,

damage. or bther external factors, These protections are evaluated with a comprehensive Safety Risk
Assessment for the equipment based on IS0 12100 (recommendations for Safety Risk Assessments) [43) and
1SO 13843 (Funptlonal Safety) [44] and designed to meet applicabie UL, NEC, NFPA and IEC Standards.

The Fluence Gridstack Pro 5000 design uses other Fluence divisions as part of the supply chain with products
that have an international track record of utilizing technology and components that render the likelihood of
a safety event low. Such an event could be isolated by the module enclosures, rack assemblies and steel
shell of the storage unit.

A key aspect in battery safety is adhering to the recommended operating practices. If safe operating limits
are exceeded, the Fluence Battery Management Systems (BMS) are designed to isolate the affected
batteries and racks from the system. The BMS continues to manltor operating conditions and will return the
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battery to service when conditions warrant availability.

Refer to the Amador Standard Operating Procedure?, Emergency Operating Procedure?, Operations and
Maintenance Manual” and the Emergency Responders Plan®,

Refer to the Amador Procedures [ndex? for the list of applicable procedures,

The Fluence Gridstack Pro 5000 utilizes an integrated Air-Cooling and pressurized liquid Thermal
Management System de5|gn in accordance with ASME 831 3% as required by UL9540 2(}20P to maintain the
Project [Pending], will be prowdlng has developed a detalled Amador Grid Stack Faslure Mode and Effects
Analysis {FMEA}# that supports this analysis conclusion.

In the unlikely event of a design basis fire the combination of the maximum fhebretical fire as determined
in the Hiller or BESS OEM Fire Risk Assessment® and as measured in thefireand expl031on testing establishes
a maximum theoretical momentary heat flux calculation. Fire and explosmn testlng is outlined in NFPA
855:2023, § 4,2.1,3(1) and §9.1.5 [2} will be provide by the BESS OEMP 7

Figure Errorl Reference source not found. contains the: representation of tﬁe Ventilation System failure
mechanisms and delineates the design measures conmdered to mltngate the consequences of the identified
threats. S -

Refer to the Amader Project/Site Eme{gency Resp'on_se_ Pl__lan.

Voitage Surges on Electric Supply and Short C1rcu1t on the
Load Side of the ESS N W e Complies?  Yes B No LI

The Amador Battery Energy Storege_ Syst_ef‘n"utiii;eé the Fluence Gridstack Pro 5000 coupled with the power
conversion system (PCS, Inverter) to form an IEEE 1547 and UL 9540 compliant grid connected energy
storage system. The PCS, comphes with UL 1741 7 performance standards and |EEE 1547-2021 {45}, The
three-phase cutput currents are smusmdai with total harmonic distortion to meet or exceed IEEE 519 and
IEEE 1547 requarements - B

Although certi ﬂed as belng comphant with Nationally Recognized Testing Laboratory Safety Standards, there
is the extremely unllkely p055|b|||ty of cascading transient voltage surges that could result in challenging PCS
pen‘ormance The PCS has internal protection measures (IGBTs) to clamp and shutdown in less than 160 ms
to protect both the PCS and the interconnected ESS system.

Refer to Arnador AC Transient Overveltage (TOV) Report {46)] and the AC and DC Arc Fiash Risk Assessment
Reports [47]-that demonstrates adequate protection exists to minimize the likelinood of the event
Greurrting,

Refer to the Amador Standard Operating Procedure?, Emergency Operating Procedure?, Operations and
Maintenance Manual? and the Emergency Responders Plan®.

Refer to the Amador Procedures Index”? for the Hst of applicable procedures.
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BESS Short Circuit Analysis

Numerous engineering analyses have been performed by the RES engineering partners that demonstrate
engineering due diligence has been performed to analyze the likelihood of short circuit currents.

Refer to RES calculations [46-48].
Refer to Error! Reference source not found, and Attachment 2 for HMA resuits,

Failure o"f the smoke dfatectlon, fire detection, fire Complles?  Yes X No O0
suppression, or gas detection system s _

The Fluence Gridstack Pro 5000 design includes an integrated Fire Detection and Fire Suppression Systems
{FD/FSS) that includes the Stat-X suppression systern. The Amador BESS relies 'upon'the integrated Smoke
Detection, Mutli-Sensor Monitoring, and Flammable Gas detection connected to an external NFPA 72 Fire
Alarm Control Panel (FACP} as shown in Figure 2 and Figure 13
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6. Battery Module

7. Inlet Louver

8. Deflagration Panel x 6

9. Multi Detectors x 4
10. H2 Gas Detectorx 2
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The system was desigred by Fluence and is documented in the Fluence Gridstack Pro 5000 drawing set. Orr
designed the external site level alarm system as shown in AWO528FC-1-1 Drawing Set.

The Fluence Gridstack Pro 5000 ESS contains a series of interdependent Flammabie Gas Detection,
Temperature Monitoring subsystems to monitor if a thermal runaway event occurs (ref: Figure 3). The
detection of potential thermal runaway events among the cells of the unitis achieved through a combination
of electrical measurements and temperature readings. If thermal runaway occurs, containment of the failure
is achieved primarily through passive design considerations and use of the cooling system, Should these
measures fail and the runaway event progress into a module, rack, or full system fire “there exists the
possibility of fire within the ESS as shown in Figure 14.

SHOUERCE OF OPERATIONS
Fectararg {ar1 S dadpmae, Brkem nard Centst
Fe e :::I.:. Comd Tanst T en :::‘: Gated bl Kobfexba :: :
Gmem Iopr (eayd P N N - . 4 z £ . é' g q g . P a i
£ F & B 2 33 i - E 11 |y
AR LR AT AR R LR RE R
d R B D g [ BHHU Y
HEE R R R E: Tl2ess T IR EAR R R RS I Y L T
IR AR AR A AR AR R IR IB T

psisesenvittel LI . o | . , . § . .
] ;mnﬂﬂlwwlvflhr‘&;s:: . . . . . . D + .
’é (-.w‘--ﬁrmlh'::,-.-‘zm'-m
| stsartptanil B . o | ’ N ’

:‘.z:mm\:auuﬂ) . L] *

ez Dz Oaetse [kl gnva) » L] L] - * . -

B 1FACE 100 AL fums oy . . . -
i 4 4o Uvius v Treckhe STk . . . .
E Oy e Uit G d P L] * L) L]
] [Foh 2utas Bpes g Arairn .

b 1 b B 1091 kg At vqabt .

At fica Ao « Pl Hatia L L] . *
i Auruie el P Bufectg UG b ) * * +* L]
E 2 ACF 243 480 Fownt il B "~ - L] I \; Y )
E| [Frren Dorice g et st | ' N . .

4 s tusit e Feh . . .

E Figure 14: Orr Protection FD Sequence of Operation

- RES Group Confidential -
28




- RES Group Confidential -

s (ARG XA

Figure 15: (exarmnple) Afnag'or Co_mmgnfba_t_ions and Core Sofety Topology Diagrom

As stated, the Fluence Gridstack Pro 5_000__;1esi'g'h";ncludes and options a fire suppressant as an effective
mitigation tool for electrical fires, Locally installed fire water tanks will be included within the Amador Project
that could be used for evaporative cooling of adjacent containers or structures.

Refer to the Amadbh Standard Ope_ra'fi'ng Procedure®, Emergency Operating Procedure?, Operations and
Maintenance Manual?and the Emergency Responders Plan.

Refer to the Am;‘iﬁ:lo._lj Pr'bcgdu"res Index? for the list of applicable procedures.

W
(54}
£

Refer to Figure A-5: Total System Failure Bowtie Analysis Reslts.

Required épill neutralization not being orovided or

. , X Complies?  Yes [ No O
failure of a required secondary containment system

The Amador Grid Stack Project contains a Fluence pressurized process Liguid Cooling Thermal Management
System to ensure the cells and modules remain within the designed operating temperature limits. This

Thermal Management System will be evaluated as being complaint to the requirements of UL9540 Section
19.24,
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The credited BOP failures resulting inadvertent environmental impacts are presented Figure A-6:
Environmental Controls Bowtie Analysis Results and reports to be provided by either the BESS OEM or Hiller's
BESS Level FMEAP (20250124-ARM-AWO0715-BESS-FMEA-ROA), and Balance of Plant Levei FMEA?
(20250124-ARM-AWO715-BOP-FMEA-RDA).

Refer to Amador Spill Response Procedure [49].

6. ACCIDENTAL RELEASE MEASURES IN CASE OF SPILL OR OTHER RELEASE: In case of the release: Block
the release or use a container to hold the antifreeze coolant and keep well-ventilated. Wear the
respirator and personal protective clothes during the operation. The leaked antifr_eéée" coolant can be
treated with the inert absorbent such as covered with sand and soil. in order to prevent the poliution of
surface water and groundwater, it is necessary to treat the contammated area thh detergent water
and a hard broom, and put the collected Air into a container. i o

Refer to the Amador Standard Operating Procedure?, Emergency Operatmg Proceduref’ Operaﬂons and
Maintenance Manual® and the Emergency Responders Plan®, : j

Refer to the Amador Procedures Index? for the list of applicab‘!'e procedﬁr:es'f B
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Amador BESS & Substation Project

Taaleria Energia
Emergency Response Plan

Date 7 April 2025
Ref 1

This document {the “Report”} has been prepared by Renewable Energy Systems Ltd ("RES"). RES shall not be deemed to make any
reprasentation regarding the accuracy, completeness, methodology, reliabitity or current status of any material contained in this Report,
nor does RES assurne any liability with respect to any matter or information referred to or contained in the Report, except to the extent
specified in (and subject to the terms and conditions of) any contract to which RES is party that retates to the Report {a “Contract®).
Any person relying on the Report (a “Recipient”) does sa at their own risk, and neither the Recipient nor any person to whom the
Recipient provides the Report or any matter of information derived from it shall have any right or claim against RES ar any of its affiliated
companles in respect thereof, but withaut prejudice to the terms of any Contract to which the Recipient is party. This Report is
confidential and shall only be disclosed ta duly authorized Recipients.
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1. Project Description

The Amador BESS & Substation Project will be a BESS consisting of a 100 MW / 200 MWh AC
energy storage project utilizing Fluence Gridstack Pro 5000 306Ah BESS Units to include 45
battery contaihers and 23 EPC Power 46-100209-6530 Conversion System (PCS) skids.

The BESS will connect to the grid via a new 138kV/34.5kV site substation containing 1

138KV /34.5kV 72/96/120 MVA main power transformer, and a 138kV transmission line
from the site substation.

Location: 32021 FM 47, Canton, Texas 75103
Latitude: 32°28'34.67"N Longitude: 96° 1'49,27"W
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Emergency Response Procedures
Emergency Services
* EMERGENCYSERVICE - [~ == 'ADDRESS = .| PHONENUMBER
"CHRISTUS Emergency Care | 18780 1-20, Canton, TX 75103 (903) 567-7748

Center - Canton

Fire: Canton Fire Dept.

1390 $ Trade Days Blvd Canton, Texas
75103

(903) 567-6477

Police: Canton Police
Department

555 Hwy 243 West Canton, Texas 75103

{903) 567-4991

Primary Occupational
Health Clinic:

UT Health East Texas
Urgent Care - Canton, TX
Hours: Hours: Mon - Sun
7:00 am - 7:00 pm

301 TX-243 #121, Canton, TX 75103

(903) 567-4692

Local Emergency Planning
Commission (LEPC)

Office of Emergency Management -
Houston 5320 N. Shepherd Dr.
Houston, TX 77091

(713) 884-4500

State Emergency
Response Commission
{SERC)

Office of the Texas Governor
P.O. Box 12428
Austin Texas 78711

(512) 463-2000

' Fluence Support Services

11740 Katy Freeway Suite 1400, Houston
Texas 77079

(703) 635-7631

RES Project Contact

| Will Hammond

(315) 489-1412

2.2 Emergency Notification Procedure

Notify emergency services and site safety

A. If there is a potentially life-threatening injury or scenario, the first step

B. Then contact the RES Safety Supervisor by radio or cell phone

C. If the injury or scenario is not life threatening, contact the nearest
Supervisor by radio or cell phone as well as Site Safety.

A. Provide the location of the emergency, by referring to the nearest

2.2.1  Assess the emergency
2.2.2

is to call 911 directly.
2.2.3  ldentify location

structure or road junction.
2.2.4

used:

Describe the emergency scenario. Typically, the categories below can be

A. Incident type (e.g. fall, crush, vehicutar accident, fire, electrical shock)
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Potential fatality
Major illness {e.g., heart attack, not breathing, unconsciousness)
Major injury {e.g., broken bone, loss of limb, severe cuts/bleeding)
Bite/sting (e.g., snake, scorpion, wasp)

F. Weather effect (e.g., heat or cold stress, lightning strike)
2.2.5  Determine appropriate response

Mo N

A. Unless the injury is a life-threatening injury, the Supervisor, RES Safety
Supervisor will determine the appropriate response, which may be:

1. Arrange for a site First Responder to respond to the location of the
injured.

2. Arrange for stop work.
3. Arrange for clearance of roads.

4. Arrange for transport of the injured to the site safety trailer for first
ald administration, and further evaluation.

5. Arrange for 911 services to respond directly to the injured
employee,

6. Arrange for site transport to take the injured to a hospital or local
medical clinic.

2.2.6  Coordinate

A. Send an employee to the nearest site access point to meet emergency
services and escort them to the location of the emergency.

B. If offsite emergency services are notified, the RES Safety Supervisor will
coordinate in directing emergency services to the scene of the incident.

2.2.7  Accompany

A. The First Responder, Supervisor and RES Safety Supervisor will continue
to assist with the emergency scenario.

B. If the decision is made to transport the employee directly to an offsite
hospital or medical clinic (either by site transport or by EMS), the
employees’ Supervisor and the RES Safety Supervisor (or designee) shall:

1. Accompany the injured employee to the hospital.

2. Stay with the injured employee until examination (including a drug
and alcohol test) is complete, and the diagnosis is completed (so
that a full report including the extent of the potential injuries can
be made).

3. Supervisors shall make known to the treating medical practitioners
the employee’s typical work duties, the availability of oversight for

the employee’s return to duty, and alternate duties available to the
employee.

2.3 Suppression of Fires During Construction

2.3.1  Employees should attempt to extinguish a fire if possible, but never at risk
to their personal safety or the safety of fellow employees.
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2.3.2  Portable Fire Extinguishers - Each site vehicle shall be equipped with an ABC
rated fire extinguisher that has been properly inspected and tagged.

2.3.3  Each piece of construction equipment {yetlow iron or similar) shall be
equipped with, or have available during operation, an ABC rated fire
extinguisher, if it doesn’t affect the safe operation of the equipment.

2.3.4  Any fire not immediately contained and/or suppressed shall require
notification to the local fire department for support.

2.3.5  Water availability - Water will be provided on site via water truck that can
be utilized in a fire emergency.

2.4 Site Evacuation Procedure
2.4.1 Site-wide evacuations can be ordered by:
A, The RES Project Manager/Senior Responsible Person.
B, The Owner,
C. Site Safety Supervisor

2.4,2  Evacuation of local work areas can be ordered by the Supervisor of the
wark, following notification to RES Safety consistent with the reporting
process above.

2.4.3  Notification of a site-wide evacuation shall be by radio communication or
cell phone communication.

2.4.4  When instructed to evacuate, all employees shall proceed to the Muster
Point. Muster Point / Eaydown Yard / Office: 32021 FM 47 Canton, TX
75103

2.4.5  The RES Senior Responsible Person, Site Safety Supervisor {or designee} will
arrange a head count of all personnel, This will be completed by the
supervisors from each contractor.

2.4.6  Employees that remain after an evacuation to shut down or maintain critical
-operations shall perform the necessary operations and evacuate as soon as
possible.

2.5 Lightning Action Levels
2.5.1  Warning/Shutdown Action Levels

A. 50 Mite/80 Km Weather Advisory- Advise project that lightning has been
reported within 50 miles/80 Km of the project.

B. 30 Mile/50 Km Weather Caution - Advise project that lightning has been
reported within 30 miles/50 Km of the project.

C. 10 Mile/15 Km Weather Caution - Advise project that lightning has been
reported within 10 miles/15 Km of the project. All site personnel must
immediately cease their operations and seek shelter in any rubber-tired
vehicle/piece of equipment or the nearest safe building (e.g., O&M
building, Substation Control Building, site office trailers)

2.5.2  Return to Work Action Levels
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A. 10 Mile/15 Km All Clear, but lightning still within 30 Miles/50 Km. Ground
operation crews may return to work but must observe 100’ clearance
from towers if applicable.

B. 30 Mile/50Km All Clear, but tightning still within 50 Mites/80 Km. All site
crews may return to work but maintain awareness because lightning is
still within 50 Miles/80 Km of the site.

C. 50 Mile/80 Km All Clear. There has been no lightning within 50 miles/80
Km in the last 30 minutes. Al crews may return to their normal work
duties.

2.5.3  Severe Weather - Lightning Communication Flyer (See Appendix 10)
2,6 Emergency Response Drill

2.6.1  Emergency Response Drill - Project Wide

A, At least one emergency response drill shall be completed within sixty
(690) days of mohbitizing to project that engages the local emergency
service providers in the community,

2,6,2  Emergency Response Drill - Drilted Excavation

A. At least one drilied excavation rescue drill, based on RASWP 018 shall be
completed after the start of drilled excavations but before the last
drilled excavation is completed.

2.6.3  Lessons learned shall be communicated across the project at the Plan of the
Day {POD) Meetings, All Hands Safety Meetings, and Staff Meetings. Needed
improvement areas shall be incarporated into the next revision of the plan,

2.7 RASWP 018 Excavation Emergency Response and Rescue

2.7.1  Trained and qualified staff shall be in place to perform drilled excavations
during drilled foundation, drilled embed and pole structure activities.

Rescue at Height activities shall be conducted in accordance with RASWP
018 - Excavation Emergency Response and Rescue.(See Appendix 11)

3. Specific Procedures for Known Site Hazards

See RASWP 014 Hazardous Flora and Fauna Guidance for Peisonous or Noxious Flora and
See Poisonous Snake Guidelines for Texas.

3.1 Energy Storage System (ESS) Fire Related Emergencies

3.1.1  This section provides instruction, guidance, and direction in the event of a
thermal event where an increase in temperature changes the conditions in a
way that causes a further increase in temperature, often leading to a
destructive result at an Energy Storage System Facility. Hazards include
Explosion, Fire, and Toxic Gases released. Emergency Response Guidance
specific to the Fluence GSP 5000 is included as Appendix 12.

3.1.2  General
A. Battery Types
1. Lead Acid Batteries

a. Hydrogen is released and will need {o he vented, If allowed to
coltect explosion is likely.
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2. Lithium lon

a. Potential for explosion. Pressure builds up in an enclosed area. If
using water, ensure you are containing it with spill prevention
material,

B. Safety Data Sheets

1. SDS applicable to the facility can be found strategically placed in the
site offices for reference,

C. Eye Wash Stations

1. In the event eyes are affected by smoke or gas, eye wash stations
are strategically placed inside the container or building, or at eye
wash stations.

3.1.3  Coordination with local Emergency Response
A. In case of Emergency
1. Acknowledge a fire alarm for the Fire Monitoring Center.,
2. Validate alarm conditions and make notifications as necessary.
3. Attempt a remote shut down of the ESS.
4. Dispatch a facility representative capable of de-energizing the ESS.

B. Local emergency services should secure the perimeter so that first
responders, workers, civilians, etc. do notf access the facility.

C. Refer to section 2.1 - Emergency Services for Emergency Services
contact information,

3.1.4  Site Specific Blast Radius

A. In the event of a fire, all personnel included emergency personnel are to
remain outside of the blast radius while event specific information is
gathered.

B. Facility Specific Blast Radius: 150 ft.
3.1.5  Extinguishing
A, Fire Suppression System

1. Stat-X Aerosolized fire suppression system BESS Auxiliary System
only,

B. Fire Extinguishers

1. Fire Extinguishers may not be used in a thermal run away event.
3.1.6  Hazardous Gasses

Docurnent No: BMS01-5331133
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A. Battery technology is reliant on chemical reactions. Under the event of
thermat runaway hazardous gases will be released.

1. Understand what gases are present before engaging in corrective
actions. Ensure SDS material is reviewed, understood and readily
accessible.

2. Ensure Proper PPE is Used
3. Atmosphere test: Inspect hazardous gasses prior to entry

a. Check Oxygen first. Low levels in Oxygen can be due to the Inert
Gas System (if applicable) and therefore increases the Carbon
Monoxide levels and could be an identifier of Hydrogen.

4, Ensure person(s) are upwind from the event.

5. Depending on the structure of the facility (buildings), the HVAC
system may have to be shut down due to contamination.

B. Clean Agent Fire Suppression (Stat-X)

1. Special Protective Actions for Fire-Fighters: Wear full protective
clothing and self-contained breathing apparatus as appropriate for
specific fire conditions.

3.1.7  Ventilation

A, Do not open doors in the event of a fire. Let the fire suppression system
do its job or the fire to run its course,

B. After the event is dohe and there are no signs of heat/smoke, treat like
an energized component,

C. Prior to opening the door(s), monitor the area with a 4-gas meter. If a
hazardous atmosphere is present, immediate evacuate the area.,

D. Wear fire rated PPE, open corner door to vent with your back to the
enclosure. Repeat in opposite corner and allow to vent.

E. After the doors are opened and the container/building is vented,
monitor the area and container/building with a 4-gas meter. If a
hazardous atmosphere is present, immediate evacuate the area.,

F. Once complete and there is no hazardous atmosphere present, proceed
with visual inspections of enclosure.

3.1.8  Battery OEM Response Guidance
A. Refer to Appendix 12 for Fluence Emergency Response Guidance.
3.2 Snake Bite Procedures
3.2,1  Facilities with Antivenom
CFACICITYNAME 7. = 1% 7 TADDRESS .| 'PHONE NUMBER -
CHR!STUS Emergency Care Center Canton 18780! 20 Canton, TX {903) 567-7748
75103

3.2.2 What to do if bitten by a venomots snake.
A. Allow the bite to bleed freely for 15-30 seconds.
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Cleanse and rapidly disinfect the area with an iodine solution (if not
allergic to jodine, fish, or shellfish), and remove clothing and jewelry
from the body extremity where the bite occurred (pant legs, shirt
sleeves, rings, etc.)

. If bite is on the hand, finger, foot, or toe - wrap the leg/arm rapidly

with 3" to 6" of ACE or crepe bandage past the knee or elbow joint
immobilizing it, Over-wrap bite marks. if possible, apply hard and direct
pressure over bite using a 4” x 4” gauze pad folded in half twice to 17 x
1”. Tape in place with adhesive tape. Soak gauze pad in Betadine™
solution if available and victim is not allergic to iodine, fish or shetlfish.

D. Strap gauze pad tightly in place with adhesive tape.

Over-wrap dressing above, over, and below bite area with ACE or crepe
bandage, but not too tight, Wrap ACE bandage as tight as one would for
a sprain. Not too tight. Check for pulse above and below elastic wrap; if
absent, the wrap is too tight. Unpin and loosen. If pulses are strong
(normal), it may be too loose.

Immobilize bitten extremity use splinting if available.

G. If possible, try and keep bitten extremity at heart level or in a gravity-

neutral position. Raising it above heart level can cause venom to travel
into the body; below heart level can increase swelling.

. Evacuate to nearest hospital or medical facility as soon as possible.

Try to identify the snake (ONLY if safe to do so0). This is the least
important thing you should do. Visual identification/description usually
suffices, especially in the U.S. and in regions where the local fauna is
known. Symptoms will alert doctors to whether the bite is venomous.

Bites to face, torso, or buttocks are more of a problem. ACE or crepe
bandaging cannot in these areas. A pressure dressing made of a gauze
pad may help to contain venom.

What to Communicate at the Hospital.

A,

B.

Ask the staff to immediately contact their designated Poison Control
Center,

Ask the hospital staff to use physician consultants available through the
nationwide Poison Control Network if necessary.

What NOT to do if bitten by a venomous snake.

A,

L

Contrary to advice given elsewhere, do not permit removal of pressure
dressings or ACE bandages until you are at the treatment facility and the
physician is ready and able to administer anti-venom. When the
dressings are released, the venom will spread causing the usual
expected problems associated with a venomous snakebite.

Do not eat or drink anything.

Do not engage in strenuous physical activity.

Do not apply oral/mouth suction to the bite,

Do not cut into or incise bite marks with a blade,
Do not drink any alcohol or use any medication.
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G. Do not apply hot or cold packs.

H. Do not apply a narrow, constrictive tourniquet such as a belt, necktie,
or cord.

I. Do not use a stun gun or electric shock of any kind.

J. Do not remove dressings/wraps until arrival at hospital and anti-venom
is readily avaitable.

3.3 Bear Encounters
3.3.1  Counter Assault Bear Deterrent Spray.

A. Bear spray shall be kept with every work crew if working in known bear
areas,

3.3.2  What to Do If You Encounter a Bear,

A. Scenario #1 - Bear has not detected your presence and is more than 100
m (350 ft.) away:

1. Do not announce your presence if the bear has not seen you. If
possible, retreat slowly and give the bear plenty of space. If you
have the opportunity, you should retreat and leave the trail to the
bear. If you must continue, back off a short distance, and give the
bear time to leave the area. You should also do a wide detour
quietly and quickly downwind to avoid problems.

B. Scenario #21 - Bear has detected your presence, but is more than 100 m
(350 ft.) away:

1. Your goal here is to act in a way that will allow the bear to identify
you, but also to let the bear know that you are not a threat. Speak
calmly so that it knows you are a human - their eyesight is quite
poor, They will often quickly give ground to you once they identify
you as human. If the situation permits, back away slowly, keeping a
close eye on the bear, Otherwise, you may wish to detour around
the bear, but in this case, detour upwind so that the bear can get
your scent. Keep talking calmly. Waving your arms may help it
identify you as a human.

C. Scenario #3 - Bear has detected you and shows signs of aggression:

1. If you have followed the advice listed above, hopefully you have a
bit of distance between the bear and yourself. You'll need to assess
the situation. Are you dealing with a black bear or a grizzly? Are
there cubs involved? Are there climbable trees nearby - and do you
have sufficient time to climb them?

2. Do Not Run. You can't outrun a bear so don't even try. Black and
grizzly bears can outrun a human on ANY terrain, uphill or down.
Peopte will tell you that you should run downhill when chased by a
grizzly. This is simply a myth - don't try it!

3. Try to retreat slowly. Back up slowly and try to put more space
between you and the bear. Talk calmly so that it can identify you as
human, and slowly back up, Keep your backpack on as it can provide
protection if necessary. Don't make direct eye contact, but keep a
close look at the bear as you back away.
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3.4 Tornadoes

. Climb a tree if available, If you have enough time, and the bear

continues to move closer, take advantage of a tall tree to climb.
Remember, black bears are strong climbers as well, Grizzlies have
also climbed short distances up trees after people. You want to get
at least 10 m {33 feet) high to reduce the chance of being pulled out
of the tree. Fven though some bears can come up the tree after you,
the hope is that they will feel less threatened, and thus tess likely to
chase you up the tree,

. Bears will often bluff charge before attacking. This is designed to

allow enemies to back down before the bear needs to make contact,
It evolved to prevent encounters with enemies, and it may provide
you with an opportunity to back away.

. Use your pepper spray, Pepper spray is only good at very close range

(5 m or 15 ft.). Wind will reduce this effective range even farther -
and may blow the spray back into your face. If the bear approaches
within this range, point the spray at its eyes and discharge the
contents. Hopefully, this will either disorient the bear to allow you
to escape, or at the very least deter it from attacking. Once you
have partially discharged a canister of bear spray it should be
discarded. While the spray may deter attacks, the smell of pepper
can act as an attractor.

. If the attack escalates and a black bear or any bear that appears to

have been stalking you physically contacts you, fight back with
anything that is available to you. Black bears tend to be more timid
than grizzlies and fighting back may scare the bear off. In addition,
if a bear is stalking you than you are in a predatory situation and
fighting back is your only option. This also applies to any attack at
night as these may also be considered predatory in nature.

. If a grizzly makes contact - as above, if you believe the bear to be

statking you, fight back with everything you have. In general
though, playing dead in a daytime grizzly encounter tends to reduce
the level of injury sustained by most attack victims. Many grizzly
attacks are defensive in nature and playing dead may show the bear
that you are not a threat. Keep your backpack on as it will provide
added protection. The best position is to lie on your side in a fetal
position, Bring your legs up to your chest and bury your head into
your legs. Wrap your arms around your legs and hold on tight. You
may also lie on your stomach, backpack on, and place your hands
behind your neck to protect that vulnerable area. Do not play dead
until the last moment. Staying on your feet may altow you to dodge
or divert an attack.

. Once the attack has ended, remain patient. After a few minutes, try

to determine if the bear is still in the area. [f the bear has moved
on, you should make your way towards assistance as quickly as
possibie.

3.4.1 Tornado Categories
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. (FO) Gale Tornado {40-75 mph) - Light damage:; Some damage to

chimneys, breaks branches off trees, pushes over shallow-rooted trees,
and damages signboards.

. (F1) Moderate Tornado (73-112 mph) - Moderate damage: The lower

limit {73 mph) is the beginning of hurricane wind speed, peels surfaces
of roofs, mobile homes pushed off foundations or overtwned, and
moving autos pushed off roads.

. (F2) Significant Tornado (112-157) - Considerable Damage: Roofs torn off

the frames of houses, mobile homes demolished, boxcars pushed over,
large trees snapped, and heavy cars lifted off ground and thrown.

. {F3) Severe Tornado (158-206 mph) - Severe Damage: Roofs and some

walls torn off well-constructed houses, trains overturned, most trees in
forest uprooted, and heavy cars lifted off ground and thrown.

(F4) Devastating Tornado (207-260) mph - Incredible damage: Weil-
constructed houses leveled; structures with weak foundations blown off
some distance; cars thrown, and large missiles generated.

(F5) Incredible Tornado { 261-318) mph - Strong frame houses lifted off
foundations and carried considerable distances to disintegrate;
automobile-sized missiles fly through the air in excess of 100 meters;
trees debarked; steel reinforced concrete structures badly damaged.

. (Fé+) Inconceivable Tornado (319-379 mph) - These winds are very

unlikely. The small area of damage they might produce would probably
not be recognizable along with the mess produced by F4 and F5 wind
that would surround the Fé winds. Missiles, such as cars and
refrigerators would do serious secondary damage that could not be
directly identified as F6 damage. If this level is ever achieved, evidence
for it might only be found in same manner of ground swirl pattern, for it
may never be identifiable through engineering studies.

Phase 1 - Preparation
A. When the National Weather Service issues a Tornado Watch, RES and

subcontractors shall begin preparations for a shut-down of operaticns,

. The SRP and Safety Supervisor will notify RES and subcontractor

personnel and activety monitor storm progress.

. Upon notification by the SRP, all Subcontractors will begin a general

clean-up effort to eliminate, remove, or secure any loose objects
around the project/site including tools, equipment, materials, trash
cans, etc.

. RES and subcontractor administrative support will prepare documents,

for propet storage or removal, and secure paperwork and office
equipment,

Phase 2 - Monitoring
A. After the National Weather Service issues Tornado Watch, SRP and

Safety Supervisor will continue to monitor the storm activities and will
advise site personnel of the appropriate actions to take in the event
Phase 3 is implemented.

Phase 3 - Evacuation
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A. When the National Weather Service issues a Tornado Warning, SRP and
Safety Supervisor will ensure that all preparations for the storm and
shutdown of operations have been completed.

B. The site will be immediately evacuated to the nearest Certified Tornado
Shelter.

3.45 Phase 4 - Returning to Work

A, The SRP will begin the implementation of Phase 4 within 12 hours after
the Tornado has passed and/or upon confirmed safe conditions of the
project/site,

B. The SRP will notify each designated company contact.

C. Each subcontractor’s designated company contact will alert their
company’s personnel that they shall return to work.

D. Damage reports and priority repairs will begin immediately and crews
will be assigned accordingly.

3.5 Hurricanes

3.,5.1 Hurricane Warning Categories
Category 1: Winds 74-95 mph, Storm surge 4-5 feet ahove normal
Category 2: Winds 96-110 mph, Storm surge 6-8 feet above normal
Category 3: Wind 111-130 mph, Storm surge 9-12 feet abave normal
Category 4: Winds 131-155 mph, Storm surge 13-18 feet above normal

Category 5: Winds 156 mph and above, Storm surge greater than 18 feet
above normal

moD o w»

3.5.2  Phase 1 - Preparation

A. When the National Weather Service issues a tropicat storm watch or
hurricane watch (48 hours prior to forecasted landfall), RES and
subcontractors shall begin preparations for a shut-down of operations.

B. The SRP and Safety Supervisor will notify RES and subcontractor
personnel and actively monitor storm progress.

C. Upon notification by RES PM, all Subcontractors will begin a general
clean-up effort to eliminate, remove, or secure any loose objects
around the project/site including tools, equipment, materials, trash
cans, etc,

B, RFS and subcontractor administrative suppert will prepare documents,
for proper storage or removal, and secure paperwork, and office
equipment.

3.5.3  Phase 2 - Monitoring

A. When the National Weather Service issues a tropical storm watch or
hurricane watch (48 hours prior to forecasted landfall}, SRP and Safety
Supervisor will continue to monitor the storm activities and will advise
site personnel of the appropriate actions to take in the event Phase 3 is
implemented.

31.5.4 Phase 3 - Evacuation
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A. When the National Weather Service issues a hurricane warning (24-36
hours prior to the forecasted landfall), SRP and Safety Supervisor will
ensure that all preparations for the storm and shutdown of operations
have been completed.

B. If that the National Weather Service issues a mandatory evacuation
(typically due to a Category lli Hurricane or greater), the RES SRP will
comply with the mandatory evacuation for all site personnel.

C. The RES SRP and Safety Supervisor will require all site personnel to
leave the impacted area.

D. Within 8 hours of the evacuation, each subcontractor shall ensure that
their site personnel have evacuated safely, and the Designated Company
Contacts shall inform the Safety Supervisor that they can account for
and communicate with each employee,

3.5.5  Phase 4 - Returning to Work

A. The SRP will begin the implementation of Phase 4 within 12 hours after
the National Weather Service issue an “all clear” and allow re-entry to
the impacted area.

B. The SRP will notify each Designated Company Contact.

C. Each subcontractor's Designated Company Contact will alert their
company’s personnel that they shail return to work.

D. Damage reports and priority repairs will begin immediately, and crews
will be assigned accordingly.

4. Appendices

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

4,10

4.11

Appendix 1 - Site Contact Information

Appendix 2 - FA/CPR/AED Trained Employees

Appendix 3 - Drilled Excavation Rescue Trained Employees

Appendix 4 - Site Map/Muster Points/Landing Zones

Appendix 5 - Hospital Map and Directions

Appendix 6 - Primary Occupational Health Clinic Map and Directions
Appendix 7 - Alternate Occupational Health Clinic Map and Directions
Appendix 8 - Utility Strike Emergency Response

Appendix 9 - Active Shooter Response

Appendix 10 - Lighting Communication Flyer

Appendix 11 - Excavation Emergency Response and Rescue
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ppenix 1 - Site Contact Information

RES Project Manager TimFinn 1 (916) 246-1463
RES Asst. Project Manager Pasquale Piccininni (585) 953-8473
RES Operations Manager - Substation Ranny Beaver (661) 406-9992
' RES General Superintendent - Substation Matt McClean (352) 251-8661
RES Contractor Safety Representative Steve Finkey (816) 825-0879
"RES Safety Manager Jonathan Cadd (432) 258-1772
RES Site Safety Supervisor Prudencio Arriaga | (979) 282-1391
RES Project Director Mike Repholz (518} 332-8379

[Site Contact Information is to be updated, distributed, displayed, and communicated ~every thirty (30)
days if there are changes. ]
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Appendix 2 -
FA/CPR/AED Trained Employees / After Hours Contacts in Case of Emergency

_  COMPANY - SRR (e ~NAME =1 PHONE NUMBER
RES Sr Safety Manager Tedr Stove kaey ] (816) 825-0879
RES Safety Manager - T&GD* Jonathan Cadd (432) 258-1772
RES Safety Supervisor - T&D - Site Supervisor* TBD {000) 000-0000
RES Safety Supervisor - T&D - Traveler Prudencio Arriaga (979) 282-1391
“RES Safety Supervisor - T&D - Traveler Shane Summers {918) 914-2717
RES Risk - Asst. Risk & Insurance Manager Jonathan Hoffman {720) 341-6885 B
RES Fleet & Equipment - Operations Manager Jason Balton {916) 919-5705
Res Fleet & Equipment - DOT Manager Bennett Evans (603) 937-4224

« [Site Contact Information is to be updated, distributed, displayed, and communicated ~every thirty
{(30) days if there are changes. ]

See Appendix 1 of this Emergency Respanse Plan for Site/Project Cantact information and contact as
needed.

Vehicle Accidents

In the case of an auto/vehicle accident find the QR Code Sticker on the Drivers Side Window and access
the instructions/infarmation on what to do and who to contact in the instructions using your cell phone.

AED Requirements

Minimum required AED requirement at RES projects/sites shall consist of: One (1) AED.

When staffing reaches 50 employees, there shall be a minimum of two (2) AED’s.

One {1) AED shatl be kept and maintained in the RES Site office, and one shall be kept and maintained in
the Safety Supervisor's or SRP’s Company Vehicle,

Eor Distribution projects/sites, one (1) AED shali be kept and maintained in all Supervisor’s Company
vehicles, and one (1) shall be kept and maintained in all Bucket Trucks.

If the project faotprint is large, the site may require more than two (2) AED’s when there are less than 50
empioyees on site,

A First Aid Kit for each trailer/office and in every vehicle in use at the project/site. Each Subcontractor
shall meet this requirement individually.
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Appendix 3 - Drilled Foundation Rescue Trained Employees

T COMPANY T NAME o[ o PHONENUMBER -

RES PR G mearn :
RES Prudencio Arriaga ] (979) 282-1391 1
RES Shane Summers . {918) 914-2717 ‘

“RES Steve Finkey | (816) 825-0879
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Appendix 4 - Site Map/Muster Points/Landing Zones

RES — Amador BESS & Substation Laydown Yard Site — Canton Texas, 75103

Latitude: 32°2834.67'N Longitude: 96° 1'49.27"W

i Canton, Toxas
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Appendix 5 - Hospital Map and Directions

CHRISTUS Emergency Care Center - Canton - 18780 {-20, Canton, TX 75103

Directions:

RES Laydown Yard - 32021 FM 47, Canton, TX 75103 Head

west toward FM 47 N - 1 min (0.4 mi)
Drive from FM3227 E and TX-198 N to Canton - 22 min (16.8 mi)

Drive to your destination - 1 min (0.1 mi)

CHRISTUS Emergency Care Center - Canton - 18780 I-20, Canton, TX 75103
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Appendix 6 - Primary Occupational Health Clinic Map and Directions
UT Health East Texas Urgent Care - Canton, TX
301 TX-243 #121, Canton, TX 75103 - (903) 567-4692

158edes

Directions:

RES Laydown Yard - 32021 FM 47 - Canton, TX 75103

Head west toward FM 47 N - 0.4 mi - Turn right onto FM 47 N - 2.4 mi

Turn right onto FM3227 E - 7.4 mi - Turn left onto TX-198 N - 3.5 mi

Slight right onto W State Hwy 243/Veterans Memorial Pkwy - 0.3 mi

Turn right onto S Trade Days Blvd - 417 ft - Turn left - Destination will be on the right - 0.1 mi

UT Health East Texas Urgent Care - 301 TX-243 #121, Canton, TX 75103
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Appendix 7 - Alternate Occupational Health Clinic
Map and Directions - See Primary Occupational Health Clinic Info.
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Appendix 8 - Utility Strike Emergency Response

General Requirements

1.

3.

If any services are damaged, the work shall immediately stop and inform RES, who shail
contact the utitity owner to advise them of the situation.

. If there is a spill associated with the strike, follow Spill Response procedures outlined in the

Spill Prevention, Control, and Countermeasure {SPCC) Plan.

In the event of a potential gas, natural gas, petroleum or propane utility strike:

a)

—h
=z 2l

Note:
h)
i)
)

n)

Check for the following signs of a leak;

Hissing, roaring, or explosive sound
Flames appearing from the ground or water,
Vapor cloud/fog/mist.
Dirt/debris/water blowing out of the ground.
Liquids bubbling up from the ground or bubbling in water.
Distinctive, unusually strong ador of rotten eggs, skunk, or Petroleum.
Discolored/dead vegetation or snow above a pipeline right-of way.
o Oil stick or sheen on flowing/standing water.
If there is a leak, stop work and evacuate the area to an upwind tocation and away

from vapor clouds and flames.

Abandon equipment used in/near area.

Call RES Safety/Management on RES channel 1.

RES office to notify 911 if applicable.

Don't do anything that could create a spark.

Keep employees, vehicles, and members of the public 1000’ away from the area.
RES Safety, EMS, Security and Supervision to perform this function.

Barricade the area if necessary,

Stay upwind of blowing gas.

Do not try to extinguisher a gas burning fire prior to shutting off supply unless
there is a threat to life,

Never attempt to operate pipeline valves, as this could prolong/worsen incident or
cause another pipeline leak.

Start 1000’ out from the strike location, and while walking towards the strike,
assess the air quality using a 4-gas meter.

While walking towards the strike location, if the 4-gas meter alarms, evacuate the
area. Do not return to the strike location or authorize employees to access the
strike location until the utility owner verifies that it is safe to enter the area.

If the 4-gas meter does not alarm, continue to walk towards the strike location
assessing the air quality and decument equipment readings on the JHA (Job Hazard
Analysis).

e @€ 5 & o & O
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4, In the event of an electrical utility strike:

a)

b)

g)
h)

Stop work immediately and warn all persons in the vicinity, including emergency
and rescue personnel, that the ground and objects near the excavator, and
equipment around the point of contact, may be energized.

Contact the electrical utitity operator and fire department immediatety if a radio
or phone is at hand. Otherwise, the operator must remain stitl and signal for help
to relay a call for utility and emergency assistance.

The operator must remain on the excavator or equipment.

Personnel on the ground near the equipment involved or point of contact should
remain stitl with both feet together, Don't touch the excavator, nearby equipment,
structures or material.

Evacuate the excavator and the area near the point of contact only after an official
of the electric utility deems it is safe to do.

If immediate evacuation is required due to threat of serious injury from fire,
explosion or other hazard, jump clear of the equipment and land with both feet
together. Move a safe distance away (at least 25 to 30 feet) using short hops or
shuffling steps to keep both feet together.

Do not try to disentangle cables from excavator buckets.

Do not resume work until an electric utility official confirms the site is safe.

5. In the event of a telecommunications strike:

a)
b)
c)
d)

e)

f)

Stop excavation and secure the area,

Notify facility owner of the potential damage to copper/fiber cable.

Do not examine or stare into broken/severed/ disconnected fibers/fiber cable.
Move a safe distance away from a damaged fiber system (always assume that a
laser signal is present}.

Place bharricades around the fiber damage location to protect others from
exposure.

Do not view broken fiber cables with any optical instruments,
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Appendix 9 - Active Shooter Response

General Requirements

1.
2.

3.

In the event of an active shooter, affected employees shall immediately stop working.

Calt 911 - (from an area of safety or concealment) and provide as much of the following
information as possible:

e Description of suspect(s) and possible location.

+ Number and the types of weapons.

s Suspect’s direction of travel.

o Location and condition of any victims.

Evacuate - If there is an accessible escape path, attempt to evacuate the premises. Be sure to:
« Have an escape route and plan in mind,
» Evacuate regardless of whether others agree to follow,
e Leave your belongings behind.
¢ Help others escape, if possible;
« Prevent individuals from entering the active shooter area;
s Keep your hands visible;
« Follow the instructions of any police officers;
e DO NOT attempt to move wounded people;
¢ Call 911 when you are safe,

Hide - If evacuation is not possible. Your hiding place should:

s Be out of the shooter’s view,

e Provide protection from gunshots, such as behind a heavy desk.

o If you trap you or restrict your options for movement {broom closet),
¢ Lock the door,

¢ Block the door.

s Silence cell phones.

o Remain Quiet,

Fight - If no other options exist, and there is imminent/immediate danger to yourself, take
direct action agaihst the shooter:

s Remain calm.

e if you have not already done so, call 911 and leave the line open.

+ Commit to your actions.

o Act as aggressively as possible against the shooter.

s Move with speed and force. Improvise weapons if time permits,

s Continue to fight untit the shooter is physically incapacitated.

Evacuate - Priority is always to evacuate. Once shooter is incapacitated leave the area
immediately, taking as many people as possible with you.

s Keep hands visible,

« Do not group together once outside the building, in the event of a second shooter,

e Follow all commands of law enforcement officials.

Regroup - When possible and safe to do so, account for all personnel and report this information
through one person to law enforcement,

Report - As soon as possible and practical, report the incident.
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Aped]x 10 - Lightening Communications Flyer

Dacument Ho: IMS-2706562

Radio Communications for Severe Weather - Lightning

items in red are information only and not to be read over radio. Update for miles vs km, site shutdowin distance.
Br50 Mile Weather Advisory'®

Attention. We are currently under a cendition YELLOW. How preparations should be made to allow an immediate
shut down of main crane and up tower pperations should the lighining get within our 30-mite radius. Again, we
are currently under a condition YELLOW for lightning within 50 miles. Repeat 3 times over a 2 or 3-minute peried
when lightening is within 50 miles of site. Work will continue during an advisery. Preparations should be made
to stop work if storm continues towards site.

Attention. We are currently under a rondition | ;

for lightning within 30 miles of the site. Due to time

constrains, all main crane Itftlng and tower chmbmg activiies must cease and personnel should immediately
evacuate the towers and main crane and shall maintain a 100" clearance from the towers. Repeat 3 times over a
2 or 3-minute period when lightning is within 30 miles of site. All Main Crane and Tower work is to cease
immediately.

Attention. We are currently under a condition .for lightning within 10 miles of the site_ Al site personnel must
IMMEDIATELY cease their operations and seek shelter in any vehicle, mobile equipment, or the nearest structure
{e.g., OBM building, Substation Control Building, site office trailers). Again, we are under a condition ' for
i!ghtmng within 10 miles. Repeat 3 times over a 2 ar 3-minute period when lightning is within $0 miles of site or
if Thunder is heard. ALL site operations are to cease immediately, and personnel should seek shelter,

11 jghtning All Cleartt

Attention. We are currently under a condition ({ or YELLOW or
within {10 or 30 or 50) miles of the site in the last 30 minutes.

. Ho lightning has been observad

10 Mile All Clear, but lightning still within 30 Miles. We are currently under a Condition Ground operation
to work but must observe 100° clearance from the towers. Again, we are currently under

30 Mile All Clear, but lightning still within 50 Miles. We are currently under a condition YELLOW. Al site crews
may return to wurk but maintain awareness because kightning is still within 50 Miles of the site.

50 Mile Al Clear, - We are currently under a condition There has been no lightning within 50 miles in the
last 30 minutes. All crews miay return o their normal work dutes.

Repeat the specific all clear announcement (10, 30, 50 mile) 3 times over a 2 or 3-minute perjod once the RES Project
Office gets confirmation of all clear. An all clear will be announced once no strikes have been reportedin the 10, 30,
and 50-mile radius for 30 minutes,

Document No: BM501-53313133




T e solaiosTEr T 03

|
i

RASWP 018 - Excavation Emergency Response and

s -
PAGE; I
Rescue E 1ol 13

Apendxx 11 - Excavation Emergency Response and Rescue

RASWP 018 - Excavation Emergency Response and
Rescue

Date 21 September 2622
Ref IMS01-3105752
Department HSGE

This document (the “Repart”) has been prepared by Renewable Energy Systems Ltd (“RES”). RES shall ot be deemed to make any
representation regarding the accuracy, completeness, methodology, reliability or current status of any material contained in this Report,
nor does RES assume any Hability with respect to any matter or information referred to or contained in the Report, except to the extent
specified in {and subject to the terms and conditions of any contract to which RES {s party thal relates to the Repart (a “Contract™).
Any person relying on the Repart (a “Recipient”) does so at their own risk, and neither the Recipient nor any person to whom the
Recipient provides the Report or any matter or information derived from it shall have any right or claim against RES or any of #ts affiliated
companies in Tespect thereof, but without prejudice to the terms of any Contract to which the Recipient is party. This Report is
confidential and shall only be disclosed to duly autharized Recipients.
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Purpose

This procedure provides guidance to RES staff and Contractors for Excavation Emergency
Response and Rescue,

Scope

Unless specifically noted herein, this procedure shall apply to all Work conducted by/for
Renewable Energy Systems Americas Inc. and/or Renewable Energy Systems Canada Inc. and

any of their affiliates or subsidiary companies hereafter referred to in this procedure as
HRES”.

References

3.1 RASQOP 006 - Emergency Response

3.2 RASWP 005 - Confined Space Entry

3.3 OSHA Standards for General Industry 29 CFR 1910

3.4 OSHA Standards for the Construction Industry 29 CFR 1926
Definitions

4.1 Refer to Glossary of Heaith and Safety Terms

Responsibilities
.1 Authorized Attendant

5.1,1  Able to identify and assess the hazards that may be present during the entry
of a confined space.

5.1.2  Maintain an accurate count of the number of authorized entrants in the
confined space

5.1.3 Keep unauthorized employees from entering the confined space or interfering
with the scope of work,

5.1.4 Monitor activities inside and outside the confined space, while an entry is
occurring,

5.1.5 Perform no other activities which could interfere with monitoring the health
and safety of Authorized Entrants inside the confined space.

5.1.6 Remains outside the space during entry operations until the scope is
complete, or relieved by another authorized attendant.

5.1.7 Maintain communication with Authorized Entrants to monitor their work
activities and to activate an evacuation.

A. Methods of communication include radios, hand or line signals; or verbal
means if conditions allow,

5.1.8 The setup and operation of the rescue system.

5.1.9 The setup and operation of the hitch-mounted ascent/decent device used for
access into a confined space.

5.1.10 Assessment of air quality for hazardous atmospheres,
5.1.11 Activate Emergency Response.
5.1.12 initiate and perform rescue activities,
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e e e e e S fND:'I.};‘.‘SO1-3105752 Mot gy \

RASWP 018 - Excavation Emergency Response an(W

Rescue PAGE: { of 15

5.1.13 Authorized Attendants are prohibited from monitoring more than one

confined space at the same time.

5.2 Authorized Entrant

5.2.1

52,2

5.2.3
5.2.4

5.2.5
5.2.6
5.2.7
5.3 SRP
5.3.1

5.4 PIC
5.4.1

5.4.2

Able to identify and assess the hazards that may be present during the entry
of a confined space.

Maintain communication with Authorized Attendants to activate an
evacuation.

A. Methods of communication include radios, hand or line signals; or verbal
means if conditions allow.

The setup and operation of the rescue system.

The setup and operation of the hitch-mounted ascent/decent device used for
access into a confined space.

Assessment of air quality for hazardous atmospheres,
Activate Emergency Response.

Initiate and perform rescue activities.

Provide the necessary means, materials, and methods to ensure compliance
with this procedure during project activities.

Remains onsite until a rescue is complete, or duties are transferred to
another PIC.

Far Confined Space Entry:

A. Ensure all Authorized Attendants and Autharized Entrants have current
training in the procedures and precautions for work to be performed.

B. Inform contractors of the RES Confined Space Entty Program requirements
and of the potential hazards of each space to be entered.

C. Verify all entry equipment is maintained and/or calibrated according to
the manufacturer's specifications and the company's preventive
maintenance procedures; and knowing the hazards that may be faced
during entry, including information in the mode, signs or symptoms, and
consequences of the exposure,

D. Check the appropriate information is on the permit, that all tests
specified by the permit have been conducted and that all procedures and
equipment specified by the permit are in place before endorsing the
permit and allowing entry to begin.

E. Terminate the entry and cancet the permit at the end of work or
specified expiration time.

F. Verify rescue services are available and that communication devices are
operable.

G. Remove unauthorized individuals who enter or who attempt to enter the
permit space.

H. Determine that entry operations remain consistent with terms of the
entry permit and that acceptable entry conditions are maintained.
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5.5 Safety Supervisors

5.5.1

Assist SRP by providing appropriate training, technical assistance, and other
applicable resotirce materials.

5.5.2  Periodically review this procedure to ensure that it complies with current
legislation and is fulfilling Company requirements.

6. Procedure

6.1 General Requirements

6.1.1

6.1.2

6.1.3

When an emergency involving a dritied hole/excavation occurs, the PIC or
their designee will be engaged to support a rescue, if needed.

The PIC will determine next steps regarding emergency response and make
the request for emergency assistance.

Calt EMS/911 if required.

A,
B.
C.

D.

Rendezvous and guide EMS to the incident location.
If EMS can perform a rescue, then the PIC will be the interface.

Ali other persons not involved in the rescue will be kept a minimum of 50
feet back from drilled hole/excavation,

If EMS is unable to perform the rescue, a rescue attempt from outside a
drilled hole/excavation will occur.

6.2 Rescue from Qutside a Driiled Hole/Excavation

6.2.1

The PIC will determine the most appropriate and lowest risk location for
viewing into the drilled hole/excavation.

A.

When necessary, plywood or similar material will be used to distribute
any/all loads to minimize loose debris from falling into drilled
hole/excavation.

A designated person will approach the drilted hole/excavation (personal
fall arrest or fall limiting systems will be utilized by the designated
person) to determine the current condition of the employee and any
other hazards present.

Depending on the depth of the drilled hole/excavation, additional
ittumination may be reqguired.

After reviewing the findings with the PIC and if deemed safe to proceed,
and the employee in the drilled hole/excavation can assist in the rescue,
then proceed as follows:

1. The appropriate anchor point for the rescue system will be selected
by the PIC,

2. Appropriate anchor points may include augers on drill rigs and the
boom or bucket of an excavator.

3, The rope/carabiner will be setup with the rescue system on the
anchor point and above the braking system.

4, The Rescue Kit/System contents include:
a. LED headlamp.
b. LED flashlight,
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Personal fall arrest harness and connecting device.
First aid kit.

LOTO kit with steering wheel cover.

Hoist/rope apparatus,

Rescue pole with carabiner clip.

Tw ~ 0o a0

Forced air system/blower w/50’ flexible ductwork.
i. 4-gas monitor w/50 feet of hose.

When mobile equipment is used as the anchor point, the equipment
must be locked out prior to use {keys to equipment will be given to
PIC).

. All debris that could affect the rescue attempt in the hole/excavation

must be removed prior to the rescue attempt.

The rescue system will then be positioned to hoist the employee
(centered and directly above is preferred).

The rope/carabiner will be lowered to the employee utilizing the
rescue remote connection pote,

If possible, the employee operating the rescue remote connection
pole, will attach the carabiner to one of the D-rings on the
employee’s harness (preferably the dorsal D-ring).

Or, the employee in the drilted hole/excavation will attach the
carabiner to one of the D-rings on their harness (preferably the dorsal
D-ring}.

If the employee is not wearing a harness, the employee will secure a
connecting device around their chest twice for attaching the
carabiner.

. The employee will then be extracted/hoisted from the drilled

hole/excavation,

. If the employee in a drilled hole is not responsive or unable to assist in
the rescue, proceed as follows:

1.

The appropriate anchor point for the rescue system will be selected
by the PIC.

. A designated person will approach the drilled hole/excavation with a

rescue pole and rope/carabiner {personal fall arrest or fall timiting
systems will be utilized by the designated person).

If the depth of a drilled hole is greater than 25 feet, proceed to
Section 6.3.

The rescue system will then be positioned to hoist the employee
{(centered and directly above is preferred).

The rope/carabiner will be lowered to the employee utilizing the
rescue remote connection pole.

If possible, the employee operating the rescue remote connection
pole, will attach the carabiner to one of the D-rings on the
employee’s harness {preferably the dorsal D-ring).
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If the employee is not wearing a harness, proceed to Section 6.3.

8. When determined safe to proceed, the employee will be hoisted to

the surface using the rescue system,

if FA/CPR/AED is needed, it should be provided immediately and until
EMS is available,

6.3 Rescue from Within a Drilied Hole/Excavation or Confined Space

6.3.1

6.3.2

Implement when the employee is not wearing a harness, >25' below grade,
and/or entry is required.

Confined Space Entry

A. The PIC shail evaluate the condition of the drilled hole/excavation to
determine if it is safe for entry.

B. RASWP 005 - Confined Space Entry Program will be implemented when
entry is required.

1,
2.

3.
4,

Forced air may be used to remove atmospheric hazards.

The intake for forced air shall not be placed near operating
machinery.

Conditions inside the drilled hote/excavation shall be observed.
If conditions deteriorate, the rescue attempt will be stopped.

C. Additional PPE and equipment needed for Authorized Entrants of a
confined space:

1.
2.
3.

8.
9.

N o oo

Hard hat with headlamp.
Harness and lanyard or connecting device.

Nitrile gloves under the cut resistant gloves if the injured worker is
bleeding.

4-gas monitor.
Radio.
First aid kit.
Respiratary protection if /when:
a. There are unknown airborne contaminants in the space.
b. The level of airborne contaminants cannot be determined.
¢. The potential for IDLH exists.
d

. The potential exists to contaminate the atmosphere while in the
space.

BAPPS Board and/or SPEC Pack.
Other equipment, as required.

D. The appropriate anchor point for the rescue system will be selected by
the PIC.

E. The rescue system will then be positioned to hoist the worker (centered
and directly above is preferred).
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Authorized Entrants will use an ascent/descent device for access into the
drilled hole/excavation and/or Confined Space.

1. The Authorized Entrant will descend into the drilled hole/excavation
and/or Confined Space using the ascent/descent device.

2. If the employee is wearing a harness, the carabiner hook will be
attached to one of the D-rings on the injured person’s harness
(preferably the dorsal D-ring).

3. If the employee is not wearing a harness, a connecting device will be
secured around the worker’s chest twice and secured.

4. |If the employee has injuries that are affecting his/her movement or it
is determined that extraction/hoisting will exacerbate their injuries,
the Authorized Entrant will attempt to secure the employee to the
BAPPS Board and/or SPEC Pack.

. The employee will then be extracted/hoisted from the drilled

hole/excavation with help from the Authorized Entrant on the ascent.

. If FA/CPR/AED is needed, it should be provided immediately and untit

EMS is available,

The Authorized Entrant will then be extracted/hoisted from the drilled
hole/excavation and/or Confined Space, with the ascent/descent device
{preferably the sternum D-ring), if they cannot exit on their own.

If injuries to the employee were fatal, the Authorized Entrant may be
extracted/hoisted to the surface before the worker that was fatally injured.

6.4 Trench Rescue

6.4.1 Due to the inherent dangers associated with trench rescue, the risk to
personnet, and the potential complexity of the tasks, the rescue attempt
shall be continuotisly monitored by the PIC. A phased approach to trench
rescue shall include: Arrival, Pre-entry, Entry, and Termination.

6.4.2  Arrival

A. Upon arrival to a trench collapse where a worker is engulfed or trapped,

employees responding should begin by identifying hazards and critical
factors associated with the incident and begin planning the rescue
attempt. Information to obtain and document includes:

Exact time of event.
Number and location of warkers.
Location of tools and equipment (leave in place).

1
2
3
4, Removal of employees (not engulfed or trapped) from trench.
B. Assess the immediate and potential hazards to the rescuers.
6

. Isolate the immediate hazard area, secure the scene, and deny entry
for all non-rescue personnel.

7. Assess current capabilities and determine the need for additional
resources.

8. Secure a witness or responsible party to assist in gathering
information to determine what happened and why.

6.4.3 Pre-Entry
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A. Determine if a Trench Rescue is feasible, or if Recovery is more
appropriate. This will be based on the potential survivability of the
affected employee(s) and includes:

1.
2,

Location and condition of the affected employee(s).
Elapsed time since the incident occurred.

B, Make the General Area Safe.

1.
2.
3.

Establish a hazard zone perimeter 50 feet from the collapsed area.
Keep all non-essential rescue employees out of the hazard zone.

Establish a staging area to control rescue employees while
entering/exiting the hazard zone.

Monitor the time of day and ensure sufficient tighting is available if
the rescue or recovery extends into the night.

. Traffic Control Movement.

1.
2.

If collapse area is near roadway, shut down roadway traffic.

Re-route all non-essential traffic at least 300 feet from the collapse
area,

. Shut down all heavy equipment operating within 300 feet of the

collapse area.

D, Make the Rescue Area Safe.

© e N T s

6.4.4 Entry

Approach the trench from the ends where possible.
Look for unidentified hazards such as fissures or an unstabte spoil pile.

Assess the spoil pile for improper angle of response and general
raveling,

Remove any tripping hazards from around the trench.

Ptace ground pads around the lip of the trench.

If feasible, secure all utilities in the area: electric, gas, water, etc.
De-water the trench where necessary.

Monitor the atmosphere in the trench when needed.,

Ventilate the trench when needed.

A, Make the Trench Safe.

1.

Place ingress and egress ladders into the trench. There should be at
least two (2) ladders placed into the trench no more than 50 feet
apart.

Determine the shoring system to be used (hydraulic, pneumatic, or
timber). Timber shoring should consist of several sheets of #”
plywood, 4” x 2, and 4” x 4” lumber cut to various lengths to
accommaodate differences in the width of the trench.

Create a safe zone in the non-collapsed area of the trench from both
ends where possible, by installing the shoring system,

Secure alt utilities, pipe, or other obstructions in the trench.

Document No: BMS0E-5331133




ol PIS01. 3105752

RASWP 018 - Excavation Emergency Response and!r

Rescue i PAGE: 8 of 15

5. Remaove dirt from the collapsed zone while remaining in the safe

zone.

6. DO NOT USE MOBILE EQUIPMENT TO REMOVE SOIL NEAR AFFECTED EMPLOYEES.
B. Affected employee Removal/Incident WITHOUT Collapse.

1,

Create safe zone around the affected employee.

2. Remove chject trapping affected employee.
3.
4

. Properly package the affected employee (if needed) and remove them

Assess affected employee’s condition.

from the trench,

C. Affected employee Removal/Incident WITH Collapse.

1.

Begin dirt removal while operating from the safe zone.

2. Continue extending safe zone into collapsed zone.
3,
4

Create safe zone around the affected employee(s).

Remove dirt from around affected employee to a depth below the
diaphragm {mid-section) utitizing small shovels, buckets, or by hand
and assess the affected employee’s condition.

Completely uncover the affected employee, properly package the
affected employee {if needed) and remove them from the trench.

D. Treatment

1.

2,

Consider removing the affected employee from danger zone prior to
assessment and treatment.

If FA/CPR/AED is needed, it should be provided immediately and untit
EMS is available.,

6.4.5 Termination

A. Maintain situational awareness by identifying hazards and critical factors
that could stitl affect the area.

B, Account for all employees involved in the rescue or recovery.

C. Remove tools, equipment, and shoring system (last-in/first-out) from the
trench.

D. If an employee was fatally injured, consider leaving everything in place
until the investigation has been completed.

E. A trench collapse could attract the news or media. The PIC shall be the

on-site interface and requests for information shall be forwarded to the
RES Crisis Management Team.,

6.5 Training

6.5.1 The following training is required for employees involved in Excavation
Emergency Response and Rescue:

A. Emergency Response.
B, First Aid/CPR/AED.
C. The setup and operation of the rescue system.
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D. The setup and operation of the ascent/descent device used for access
into a drilted hole/excavation and/or Confined Space.

. Tools and eguipment utitized for trench rescue or recovery.
Fall protection.

. Confined Space Entry.

Assessment of air quality for hazardous atmospheres.
Mock drill for drilled hole/excavation rescue,

« - T o mm

Mock drill for trench rescue or recovery.
Appendices

7.1 Confined Space Entry Hand Signals

7.2 Confined Space Entry Log and Forms

7.3 Confined Space Entry Permit Template

7.4 Visual Aids and Pictures of Rescue Scenarios
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Appendix 7.4 - Visual Aids and Pictures of Rescue Scenarios

Figure 1. A designated person will approach the drilled hole/excavation while donning Personal Fall
Arrest or Fall Limiting Systems to determine the current condition of the employee and any other
hazards present.

Figure 2. The rope/carabiner will be setup with the rescue system on the anchor point and above the
braking system. Rope is positioned above hoist,
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Figure 3. The rope/carabiner will be lowered to the employee utilizing the rescue remote connection
pole.

Figure 4. The employee operating the rescue remote connection pole will attach the carabiner to one
of the D-rings on the employee’s harness (preferably the dorsal D-ring).
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Figure 5. When the carabiner has engaged the D-ring, the pole shall be pulled away from the D-ring
(quickly), and the rescue device will be secured,

Figure 6. When determined safe to proceed, the employee will be hoisted to the surface using the
rescue system.
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Figure 7 - If/when entry is required to a drilled hole/excavation and/or Confined Space: The Authorized
Entrant will be extracted/hoisted from the dritled hole/excavation and/or Confined Space, with the
ascent/decent device (preferably from the sternum D-ring}, if he/she cannot exit on their own,
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Appendix 12 - Fluence Emergency Response Guidance

The following is extracted from Fluence Document 00SQ-PLN-SYS-90-001 GSP 5000 Site
Emergency Response Plan

ERP - GSP 5000 rLUeNCE

N dir L BEN s A

4. Battery Energy Storage System Overview
4.1 Energy Storage System

The Energy Storage system is comprised of muitiple interconnected Fluence Battery Enclosures. The Enclosures are
comprised of multiple lithium-ion battery modules in Packs and assoclated climate controt and monitoring
equipment. The modules within Haif-Packs are connected in series and multipte Packs within an Enclosure are
cannected in paratlel to 8 DC busbar. Multiple Enclosures are connected in paraliel to the DC side of inverters. The
AC side of the inverters are connected to step-up transformers before being connected to the grid.

A Node is the smallest dispatchable part of the system. It comprises one or two rows of Enclosures connected to a
single DC bus on the Power Conversion System (PCS).

A Core is made up of one or more nodes. In addition to the PCS, the core also includes:

* Isplation transformer between low voltage and medium voltage.

* One Core Support Enclosure (CSE), containing the main Core-level ethernet switch, the Core-level fire panel,
end the F-Stop system st Node / Core level.

The main system components are the following:

Site Level Equlpment .Sp.ecs, 'Ratlng or Detalls R Qty on Sfte
1 . Isolation Trans forrﬁer ST 5300&\#\,690\!/34'5:-;\;*' o'il'ba'sed oy
2 Aux Transformer o 2500 kVA 400 \H 34 5 kV Orl based . " 2
3 DOAC s e ":“5373 A sgow\c o 7 = e 22 -
4

DCIDC Converter.. : : N!A : N/A .

: L Length / Depth / Height - Battery Enclosure
Fluence Enciosure ccmsists nf six (6) . 6820 x 2438 x 2896 mm {22.38 x 8.0 x 9.5 ft)

Packs of modutes LS Each rated to 4888 kWh of DC energy, r_nax Dc % ) 45
. S votageotwsswpc
6 Each Core Support Endasure NA 23
005Q-PLN-5Y5-90-001 Rev (0.0
Proprietary and Confidential information of Huence Share Under MDA
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' _Battery Pack_.

i modules

3 Equlp:iiéﬁiAs'éb:c'iét'eti"-' S SR
_wltha Battery Enclosure SRS : _
: 1 '814.69 K\Wh per Pack, 4888 kWh per enclosure e

Max DC voltage 1498 / Pack -~ -

LEP Lithium-ion battery

*101.8 kWh

rLUeNCe

LIYESR I Y o

" Qtyper

< 'Enclosure o

_Specs Ratmg.'r Detalls B

6.

8 ber Pack, 48

5 .'_Stat-x Aerosolized fire L
- suppression system -

" {Optional) .

"It is independently deployed If it detects 95Cand
'_dnschaqrges an ultra-fine cloud of condensed extmgu; hing

s agent that acts on non-battery components within the -
~.enclosure, it is not designed to extinguish a battery fire. -
*“Even If the canister is discharged during a thermal

P per Enclosure

.3 (Optional
' component)

runawiay even_t, batte_ries cantinue to pruc_iuce ﬂam_rnab!e B

Deflagration panels

: Ac_l_:ua;g_d vents .

. Triple-criteria Smoke/Heat

; & €0 Datectors

" in deflagration panels in the roof of the contatner that are

; upward to prevent explosion. i

{NFPA 68 compllant) The battery encln ure contains built- |

intended to direct the force resuiting from deflagration

. (NFPA 69 compliant) mechanicat off gas exhaust system L2

if smaoke or temperature within the battery compartments ‘
ofthe Encosyre exceeds 203 °F (95 *C), the detection
systems automaticatly trigger a site alarm. They also .
activate a strobe, and horn on the applicable Enclosure 3

and Core. A CO detection at 100 PPM will trigger a site

" glarm, fhutdown the core and activate a strobe and horn

: - Dual Smoke/Heat Detector o

{85 °(), the detecnon system_. autonmtlcally tngger a stte

o '-lf smoke or temperamre wilthin the isolated telco

exceeds 203 °F

L a!arm

Strobe

005Q-PLN-5Y5-90-001 Rev 00.0

Proprietary and Confidential Information of Flugnce

' The strobe is mounted at the top of Care Support

Endosures. After & fire alarm event, if a red strobe flashes,
wait for a company representative to suthorize you to

enter the site. if the horn and/or red strobe stop, it does
not indicate that the equipment and enclosures are safe

to app[c_na__ch or enter.

Share Under NDA

Dacument No: BMS01-5331133




ERP = GSP 5000

-Alp gaps betyeen Daery

Ledmpatimens for off gas
“Amultieritéria “disfigysion

SR

. deteztord for
CHiSmiokeMeat

Di; diseshiect {or e
cqmmis;lumng and .
v mainlenande

"*w..,,e_’_k

‘ Sreel ouner steycthsre witl
Increased pressure limiy
dai explosion pitdection”
didfilergtngs insulation
“for lherma! perfgrmance

1nternal wall

betlery corpplirtinenis for
-thermal riingvsy
m:t(galio

Core Troble'

- ium’,a

‘guqeen

msulated doars {or
L11eriml perrormans;e

Flgure 4:1: Component ldentiflcation

Oraiige Light ~—

{not only Fire}

Figure 4:2: Core Five Panel In CSE

FLUCNC

TSP eT e

4 Dem\gmtlon panels + 2 Actuatad vents ot faplosian
- protecton por HERAGY A laige- <sralt tostpd fof HFpA B
{A‘,lw.'o 0 f\a‘ll'J ur.:u(wt'sww\'qudmm Az &;mpomfl m?',('uinn a

Esofatéd cqmpnnmants for chiticy,

+ electedirkes, au¥, ol high veltage br
= conmection td reducg polehtial
failuré invpatt an batteres

. chnler salaty réleage

valve for rnfn%r-rant tank
10 [.)ﬂ.‘ueﬂt coalant festé

Fast ntop butfon for dasy
garganey s shutdwm ‘

opuunai aerosdl fire sufpmmiun

. ingide ; By comparteient to

aldeltical s prolaction oﬁl/
vamw: Foé Biterp n

“Kafn
it

Fire
Horn/Strobe
- on Door

Document No: BMS01-5331133




ERP - GSP 5000 rLUeENCe'

Wt b0 Wi ik o

4.2 Fluence 24/7 System Monitoring

The energy storage site Is monitored 24x7 by the Fluence Support Team and the Customer Operational Center.

4.3 Before Entering the Site

Do not disconnect the auxtllary power supply. Multiple systerns of the energy storege site rely on the site

auxiliary power supply. Site auxifiary power supply also enables data collection from inside the affected Battery
Enclosure.

Information on what the fire alarm is related to and where onsite it occurred shouid be available.

4.4 Initial Communication & Scene Evaluation

For a BESS Fire alarm, the system owner should contact the Fluence team in addition to contacting emergency
responders. Fluence monitors the equipment 24/7 and should, in parallel, have already escalated internally any fire
alarm incidents. Fluence will assign a subject matter expert to function as the Fuence Emergency Focal who can be
different from the support provided day to day.

The initia! site assessment should include the following and include the Project Owner and Fluence SME.

«  Where the inddent is located within the Project - address of alarmed asset on site confirmed by Fire Panel
s \What alarm was triggered (heat/smoke, CO, aeroso! canister discharge)
»  What has ocourred since the alarm onsite

« Current situation as noted from safe distance - visible smoke, flames, strobes, alarms, if deflagration vents
are open or dosed

«  Current situation based on data available from affected enclosure —ie. Temperatures of madules

» Take note of what work was being done onsite at the time of the incident and ensure all personnel are at
muster points

= Injuries or unaccounted individuals

» |sthere sny danger/risk to adjacent exposure, Water can be used to protect exposures butis NOT
RECOMMENDED on any endosure/battery spedific fire.

¢ The system should protect itself and turn off the related core - note if anyone took other action to turnoff
anything else. Aux power is recommended to remain on.

It is critical to secure and barricade off the area around the alarmed asset, to ensure people are at the minimum
recommended distance (150 feet) and not allowed to open any equipment doors.
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4.5 Equipment and PPE

Fluence minimum PPE: Cetegory 2 PPE including arc rated clothing with min arc rating of 8 callfcm2, arc rated long
steeve shirt/pants, face shield, jacket, hard hat, safaty glasses, hearing protection, heavy duty leather gloves or arc
rated gloves or rubber insulating gloves with protectors, leather footwear, and baladava.

First Responders would use Cat 4 PPE plus self-contained breathing apparatus (5CBA) as required if high module
temperatures observed or anomalies in BMS faults, cell voltages. Thermal imaging and expiosive gas detection
analyzation of equipment is required prior to entry into any enclosure during or after an event.

4.6 Emergency Shut Offs

1?143 Battery Storage System automancaliy shuts downl‘ solates me Core that slgnaled a ﬁre alarm
but the rest of the pmject wn! contlnue to operate under Fluence contrnis T -

4.7 Fire Detection Components and Location

+ Detection equipment within a Enclosure or Core Support Enclosure menitors carbon monaxide, smoke, and
ternperature. If it detects smoke or high levels of carbon monoxide, or if the temperature within 8 Endlosure
or CSE exceeds 203 "F (95 (), the detection systemns autametically trigger a site alarm. They also activate 8
strobe, and horn on the applicable Core.

» Al fire alarms will be associated with 8 specific part of the system including a spedific Core, its applicable
Mexde, and either a specific Enclosure or CSE cabinet. For example, "Smoke detected in Core 1, Node 1,
Encdlosure 3. Refer to the site physical and software architecturatl drawing.

e The strobe fs mounted on the top of CSE enclosures. if a red strobe is flashing, wait for 8 company
representativa to authorize you to enter the site_ If the horn and/or red strobe stap, it does not indicate that
the equipment and enclosures are safe to approach or enter.

s The Battery Enclosure Support Compartment may optionally contain a canister with eerosol fire suppresant.
It would be independently deployed if it detects 95C and would discharge an ultra-fine cloud of condensed
extinguishing agent that acts an non-battery components within that section of the enclosure. It is not
designed to extinguish a battery fire. Even if the canister is discharged during a thermal runaway event
inside the Support Compartment, batteries continue to praduce flammable gas.

»  Fire alarms can be reset at the master fire protection panel to check for ongoing enciosure interior smoke,
heat or carbon monoxide. Ensure all data is recorded prior to any resets.

= The Battery Enclosure contains bulitin deflagration panels (NFPA 68 compliant} in the roof that are intended
to direct the force resulting from deflagration upward to prevent an explosion.

» The Battery Enclosure contains built in actuated vents {NFPA 69 compliant) which is a mechanical off gas
exhaust system designed to proactively purge the enclosure as required.

= Fluence monitors the system 24/7 and reports on any fire alarm including location and has data avallable
regarding current temperature inside the endosure.
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4.8 Fire'/Alarm Triggered Alarm Shutdowns

The BESS also automatically initiates & system fast-stop that cuts power throughout the appficable Core (not the
entire systerp}. h o ‘ '

[@ Batteres retain energy even fthe systemis “shudown”

‘Aux:!ialy poWer remams on and }s uded to run portinns of thie: fi re system the Enclosure chs%ler HVAL, data
collecifon and battery rack contro# computer forthe fést.of the core.

smoke, hlgh ternperature or-an. aerosnl canister release will shut down the ch:l{er and HYAC of the affacted
enclosure on!y €a detertion will not shuit down these components.

"The aerosol.canister is net 'dependent on externa('power or contro (thermél[y a-ctuated].
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4.9 Maintain Distance of 150 feet (45M)

Keep a minimum distance of 150 feet (45 m} from the affected battery enclosure. As a precaution, evacuate
buitdings within 150 feet (45 m) of the battery location. Immediately contact Fluence Support Services Z24hours a
day, 7 days a week at +1 {703) 635-7631.

WARNING

FIRE AND GAS E){PLOSIOM RISK : : : : SRR
: Damaged batterles may. dlscharge toxlc fiammable gases ieading to a thermal runaway
o event and expioslnn Keep back at least 150 feel: (45 m)

When site management authorizes you to enter the site, proceed with caution. Maintain a minimum distance of 150
feet {45 m). Do not approach the unit and do not attempt to vent the enclosure. The enclosure doors should remain
shut during an incident. The actuated vents are the proactive mechanical mitigation system ensuring internal off-
gas concentrations do not exceed 25% Lower Flammable Limit (LFL) per NEPA B55 requirements.

The battery enclosure contains built-in deflagration panels in the roof of the Endlosure that are intended to direct
the force resulting from deflagration upward to prevent explosion. Take note of the status of the deflagration
panels. If opened, any future risk of explosion/deflagration is reduced due to the venting.

With a battery module thermal runaway event, the system may emic flammable and/or toxic gases including but not
limited to carbon dioxide, carbon monoxide, fluorine, ethane, and methane.

4.10 Mlnlmum 24 Hours to Cons:der Entry lnto a Enclosure

f @ Do not approach enc!osure w;thout thamugh evalu&tmn of avallab]e data

Do not approach the enclosure at any time if there are external signs of heat, unusual interior module temperature
data (available from operator), active heat, smoke/CO alarms or within the first 24 hours of a verifiable fire alarm, or
if there is visible smoke or flames.

The minimum time to wait prior to considering entry into the Enclosure is 24 hours but it could be longer depending
on the situation and thorough evaluation of availeble data.

Thermal imaging and gas detection are two devices that can be used to evaluate the situation and safety of
sppreach and ulimate enclosure entry.

if the source of the fire alarm is 8 thenmal event in a battery module, the cooldown and approach perjods can
extend to several days. Never assume a fire is extinguished based on visual observation. During cooldown, thermal
events at cell or multi celi level may continue to occur causing hot spots or loud noises.

00SQ-PLN-5Y5-90-001 Rev (0.0
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4.11 Fire Management Tactics

Under abnarmal fatlure conditions, lithium-ion batteries can rapidly produce flammable and explosive gases,
leading to a thermal runaway event. it Is iImpossible to extinguish a thermal runaway event with water or foam.

There is no way to stop the discharge of energy stored inside lithiurn-ion batteries during a thermal runaway event
Untike a typical electrical or gas utility, an energy storage system does not have a single point of disconnect. There
are emergency disconnects that de-energize select parts of the system, but even if all the contactors, breakers, and
switches are open, the battery remains energized.

4.11.1 Water Is Ineffective at Extinguishing a Battery Module in Thermal
Runaway

Water iz ineffective at extinguishing a thermal runaway fire. Water is electrically conductive and can cause short
circuits. If water is applied to a fithiume-ion fire, there is a risk that surrounding batteries that are not invelved will be
damaged. The appiicaticn of water only serves to exacerbate the thermal runaway evenit {both tn duration and
severity}.

Water may be used on adjacent exposure if deemed necessary. Fluence large scale tests have demonstrated that
fire is not expected to propagate to adjacent enclosures on its ewn. Water runoff will require additional cleanup.

4.11.2 5.9.2 Do Not Open the Enclosure Door

Therma! runaway battery fires are preceded by a period of off-gas/smoke. Off-gas/smoke has the potentai to be
fiammable and may ignite at any time.

Do not bpen any Enclosure doar. Unvented gas may be present and could cause gn explosion which would be
deflected out of the deflagration panels on top of any affected unit

4.11.3 Do Not Apply Inert Gaseous Suppressants

Gaseous agents such as CO2, Halon, or dry chemical suppressants may temporarily suppress fire on lithium-ion
battery packs, but they do not cool lithium-ion batteries and de not limit thermal runaway reactions. Metal fire
suppressants such as LITH-X, graphite powder, or copper powder are unlikely to be effective and are unsuitable
agents for suppressing fires involving fithium-ion battery packs. A foam fire-extinguishing system typically isusedin
a lammable fiquids fire are not effective against a thermal runaway fire.

4.11.4 Protect Exposures

We recommend you protect any adjacent exposures and allow the fire to run its course. i our tests supervised by
NFPA personnel, the fire self-extinguished within approximately 16 hours. However, each site may behave
differenty.
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4.12 Fire Decay

Hever assume a fire is extinguished based on visual observation. Batteries can remain hot and pose a risk of gas
generation leading to thermal runaway or other incidents. Reignition is possible for days of even weeks after the
initial event. Coltaborate with the on-site company management to determine when it is safe to enter the area.

Before approaching the ignition source, we recommend you confirm that temperatures are trending towa rds the
ambient temperature. Do not touch the battery equipment during the event or during overhaul operations. The
involved equipment Is slready damaged beyond repair. Use available tools like these to determine when it is safe to
spproach:

s  Thermal cameras
= Infrared thermometers
« Explosive gas detectors
«  Current measurements from the Fluence Data Acquisition System, if available:
o Battery cell temperature
o Enclosure ambient temperature
o Presence of carbon monoxide and other gases
o Suppression system state
o State of charge

Keep the public and company personinel out of the area until the area is stable.
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5. Hazards

5.1 Chemical and Toxicity Hazards

5.1.1 Lithium-lon Batteries and Toxic Gases

Lithium-ion hatteries pose chernical risks. Please read the Safety Data Sheet for more information. Batteries are
sealed hermetically, however, if broken open or damaged, contents may be toxic or corrosive to skin.

Under abnormal conditions, lithium-lon batteries can produce toxic gases. However, from a toxicily perspective, the
gases may be managed effectively through the appropriate Persanal Protective Equipment (PPE), including Self
Contained Breathing Apparatus (SCBA). The toxicity of gases refeased is similar to & plastics fire. However, they
should not be approached without SCBA, as cancentrations of gases which cause immediate danger to [ife and
health without PPE may be reached.

5.1.2 Fire Suppression Agent

The Fre Suppression Agent used &t this fadlity is Solid asrosol. When discharged in the event of a fire, the
byproducts are known te cause eye and skin irritation and potential toxicity risks. Please read the Safety Data Sheet
for more information.

5.1.3 Coolant and Refrigerant Hazards

The system can contain the following. See applicable SDS for fult information, including first aid.

s Chiller Coolant: & mixture of water and ethylene glycol; toxic.

= Chlller Refrigerant: mildly toxic; can cause asphyxiation if excessively inhaled; liquid contact could cause
frostbite.

» HVAC Refrigerant: can cause asphyxiation if excessively inhaled; liquid contact could cause frostbite.
5.1.4 Electrical Hazards

A Fluence Battery Energy Storage site contains electrical equipment with voltage ratings up to 33k or above. Arc
flash |abels are present on all devices where arc flashes may occur. The battery equipment contains stored electrical
energy, even when disconnected it remains energized at its current state of charge.
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As such, exercise care to not directly come in contact with the battery equipment during the event or during post-
Incident operations. A subject matter expert should advise on how to handle stranded gnergy remaining in any of
the damaged battery equiprnent after the event. Energy cannot be remotely discharged.

The balance of plant equipment (including the inverter, Core and auxiliary transformers, switchgear/breaker panels)
should be approached utilizing the same firefighting techniques for other industriatfcommerdal electrical
equipment under fire conditions.

5.1.5 Fire and Explosion Hazards

Lithium-ion batteries, under normal operating conditions, do not produce any gases. However, under abnormal
fallure conditions, such batteries can rapidly evolve flammable/explosive gases. In the event of a fire in the
enclosure or other emergency where a battery failure in the enclosure is suspected, stay outside of the site.

While solid aerosols are proven highly effective at extinguishing non-battery fires, explosive conditions may stili
develop when fire is not present as batteries continue to off-gas until cool.

While an explosive atmosphere is unlikely, should one occur, defagration panels will direct any pressure resulting
from explosions upward. The panels are tethered to the enclosure.

5.1.6 Confined Space Hazards
The energy storage containers are not intended for occupancy.

The Enclosure is & discrete energy-storage unit that includes batteries, a battery management system, a data
acsuisition system, ahd other equipment and accessories necessary (o maintain health and fong-term operation in
an outdoor erwironment.
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March 18, 2025

Van Zandt County Fire Marshal’s Office
24634 State HWY 64

Canton, TX 75103

Attn: Mr. Kevin D. Palmer

Re: Amador NFPA 1142 Minimum Fire Water Supply Calculation

Dear Mr. Palmer,

This letter documents Hiller's professional opinion and recommended action fora
minimum water supply at the Amador BESS site located in Van Zandt County, TX. The
basis of this letter is Hiller's understanding of the state fire and building codes, the
model codes, specifically NFPA 1142 (2022 Edition) and Hiller’s experience in the BESS
industry.

The impetus for this evaiuation is as directed from RES and after review of the Site
Plan General Arrangment drawings (ES.E.01.02, dated 4/19/2024).

To determine the minimum water supply per NFPA 1142, four inputs must be
understood,

Occupancy Hazard
Type of Construction
Structure Dimensions
Exposures, if any

EalE el

Occupancy Hazard is based upon the building contents. The site does not include a
building, but an array of battery energy storage systems (BESS), the Fluence Gridstack
Pro 5000. The guidance provided under NFPA 1142 does not include specific direction
for batteries. For the purposes of this evaluation and for conservatism, the most
stringent occupancy hazard number 3 per NFPA 1142 Chapter 5 has been assumed.

Type of Construction is meant to describe building construction, which is not readily
applicable to a BESS unit. For the purposes of this evaluation, type of construction is
based on the Fluence Gridstack Pro 5000 datasheet and is evaluated to be Type ll

2120 Capltal Drive
Wilmington, North Carelina 28405
910-799-9191 | hillerfire.com




(non-combustible construction with no fire rating}. Per §6.2.1, the Construction
Classification Number is 0.75. However, for conservatism, this calculation will assume
the most stringent type of construction coefficient, which is 1.5.

— 234 1/2" —

— T
BC 2A1-1

Structural dimensions are taken from the general
arrangement of one set of side-by-side BESS units.
The measurements are 23.3' x 18.7' x 9.25’ (L x W x
H), or 4,031 ft3, For conservatism, the evaluation will
round up to 5,000 ft3.

BC 2A1-2
[ |

— 188" —

in reference to exposures, per the NFPA 1142 §3.3.12 and §4.1.5, the BESS units are
considered to be without exposure hazard.

The minimum water supply is determined by NFPA 1142 §4.2,1:

WS, . = K’Sﬂ(cc)
min OHC
Where: WSmin = minimum water supply in gallons

VSt = total volume of structure in ft®
OHC = Occupancy Hazard Classification Number
CC = Construction Classification Number

5,000
WSnin = —3—*(15)

WS, = 2,500 gal

NFPA 1142 is titled the Standard on Water Supplies for Suburban and Rural
Firefighting, and is referenced by NFPA 855 §4.9.4.2. Hiller appreciates this reference
but also recognizes that NFPA 1142 does not directly reference battery energy
storage applications. Per §4.2, the user of NFPA 1142 must describe the occupancy
hazard classification and type of construction, both of which are problematic for BESS
application, The standard defines a “building” and a “structure” separately and while
it is clear that an outside BESS enclosure is not a building {and therefore considered a
structure for the purposes of NFPA 1142), Chapter 5 provides no reasonable
comparable example for a BESS application to determine an occupancy hazard
classification. Similarly, the construction type classification number is based onh
construction types from NFPA 220 and NFPA 5000, Chapter 7 and not written for
enclosed and non-occupied equipment,
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P The purpose of NFPA 1142, as described in §1.2, is to “establish the minimum water
supply necessary for structural firefighting purposes”. Another definition provided for
the standard is a “recognized water supply”, which requires 250gpm for 2 hours, or
30,000 gallons of usable water (§3.3.23). However, for the application of outdoor
battery energy storage, Hiller’s practice is to use NFPA 1142 more to establish a
minimum water supply necessary for predetermined mitigation strategies. The
overall strategy is to aliow the fire to consume itself while mitigating the growth to
adjacent targets, including other BESS enclosures. Direct suppression has not been
demonstrated as effective or practical {consider the Chandler, AZ event and the more
recent San Diego, CA event in which millions of gallons were used without
extinguishment). Therefore, one accepted practice, especially in areas without
established fire water infrastructure, has been to provide intermittent exposure
protection on adjacent units. The benefit to this approach is that it ailows the water
to be utilized most efficiently.

Hiller recommends intermittent exposure protection for up to 12 hours, For the
purposes of this recommendation, intermittent exposure protection is 5 minutes of
water spray on adjacent units every 30 minutes. This equates to 30,000 gallons, This
water supply is significantly greater than the minimum permissibie by NFPA 1142 but
provides a more tailored solution for the hazard due to the longevity of BESS-involved
fire,

Sincerely, .

Joseph Whitt, PE
Fire Protection Engineer
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Ville Rimali

Investment Director, Energy Storage
Taaleri Energia

Kasarmikatu 21 B

00130 Helsinki, Finland
ville,rimali@@taaleri.com

+358 41 435 6268

April 7, 2025

Kevin D. Palmer

Fire Marshal

Van Zandt County Fire Marshal’s Office
24634 State HWY 64

Canton, TX 75103
kpalmer{@vanzandtcounty.org

(903) 910-8602

Subject: Response to Fire Marshal Order

We respecifully disagree with the assertion that our project is currently in violation of NFPA codes. However, we remain
committed to full compliance with the requirements of the NFPA and working together to move the project forward towards
installation and commissioning,

As per the recommendation in your letter dated February 11, 2025, we attempted lo visit the Van Zandt County Fire Marshal’s
Office on February 13, 2625. During our visit, we found that no one was aware of & “new construction permit” for battery
energy storage projects or any related application fees. Additionally, we were unable to locate information regarding the “new
construction permit” on the Fire Marshal’s Office website. Your order was the first document to provide us with guidance
regarding the application process and associated fees. We appreciate you providing this information,

To date, only civil, piling, and substation work has been conducted at the project site. The installation of the Battery Energy
Storage System, which falls under the scope of NFPA 855 and related documentation, is schieduled to commence only at the
end of April 2025.

Responses to Your Requests Under the Fire Marshat Order

1. Permit Application: We have submitted the new construction permit application and have paid the associated
application fee. This application was submitted on April 4, 2025 and is Appendix [ to this letter, The associated
application fee of § 50,840.00 was paid on April 7, 2025.

2. Tire Testing: A unit-level large-scale fire test in accordance with UL 9540A has been conducted and successfully
passed by an independent laboratory in the United States. This testing complies with NFPA 855 (2020 edition) section
4.1.5, as detailed in Appendix 2. The UL 9540A test process follows a sequential approach, progressing from cell to
modute, module to unit, untii pass is achieved. Consequently, it was anticipated that the cell and module tests might
not fully pass, whereas the unit-level test successfuliy met the requirements. If you have any questions regarding this
approach, we would appreciate the opportunity to better explain the battery testing process.

3. Site Location Compliance: As per NFPA 855 (2020 edition) section 4.4.3.1, Remole owtdoor locations include ESS
located more than 100 ft (30.5 m) from buildings, lot lines that can be built upon, public ways, stored combustible
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materials, hazardous maierials, high-piled stock, and other exposure hazards not associated with electrical grid
infirastructure. Appendiz 3 provides evidence that the project site complies with this requirement, being over 100 feet
from any of the listed exposure hazards.

4, Hazard Mitigation and Emergency Response: The site-specific Hazard Mitigation Analysis (HMA) is included in
Appendix 4, Additionally, the Emergency Response Plan (ERP) for the project is attached as Appendix 5.

5. Water Supply Compliance: NFPA 855 (2020 edition) section 4.13.2 states that, where no permanent adequate and
reliable water supply exists for fire-fighting purposes, the requirements of NFPA 1142 shall apply. NFPA 1142
section 1.1.1 outlines methods for determining the minimun requivements for alternative water supplies for structural
Sfirefighiing purposes in areas where the authority having jurisdiction (AHJ) deterniines that adequate and reliable
water supply systems for firefighting purposes do not otherwise exist, An independent five protection engineer has
calenlated the minimum water supply requirements under NFPA 1142 section 4, concluding—with all safety margins
accounted for—that a 30,000-gallon water tank is appropriate and typical for similar projects in Texas. Details are
provided in Appendix 6. Currently, the project site has two 20,000-gallon frac tanks, which exceed the 30,000-gallon
requirement. These tanks, or equivalent frac tanks, will remain onsite during the operational period, Additionally, the
project company will coniract a water supplier with a source located nearby Dallas to ensure a continuous water
supply, even in the event of & prolonged fire, in compliance with NFPA 1142 requirements,

We are fully committed o ensuring the highest level of safety for this project and maintaining close cooperation with Van
Zandt Counly Fire Marshal’s Office. We recommend scheduling a call to discuss this response in firther detail and address any
questions you may have. Should you require additional information or clarification, please do not hesitate to contact us,

Sincerely,
DocuSigned by:

\ille Kimali

OFGIAFB0D26466...
Vi ERIAnA

Investment Director, Energy Storage
Taaleri Energia

Appendices:

»  Appendix 1! Van Zandt County New Construction Permit Application

e Appendix 2; Fluence Gridstack Pra 5000 UL9540A Unit Level Test Report
o Appendix 3: Project Amador Layout

e Appendix 4: Project Amador Preliminary Hazard Mitigation Plan (HMA)

s  Appendix 5: Project Amador Preliminary Emergency Response Plan (ERP)

¢ Appendix 6: Project Amador NFPA 1142 Minimum Fire Water Supply Calculation
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