
Village/Town of Mount Kisco Building Department
104 Main Street

Mount Kisco, New York 10549
Ph. (914) 864-0019-fax (914) 864-108s

RECETVED

APR 2 6 2024

,îiåtråîT,;:ffi,1:

March 25,2024
Anthony Cutri
137 Croton Avenue
Mount Kisco. NY 10549

Re: Notice of Denial
137 Croton Avenue
Mount Kisco, NY 10549
(sBL) 69.63-2-2

'['o'Whom lt May Concern:

Your recent Building Pennit application for the proposed garage addition has been denied for the followirrg
reasons:

The property is located within the RS-12 (Low Density-One Family Residence) Zoning District
where the required side yard setback is I 5 f'eet and the proposed building is located 10.0 feet fiom
the south side yard property line. Therefore; a 5,0 ft. side yard setback variance is required as per

f 110-8 C (l) (f) [3J of the Village/Tou,n of Mount Kisco Code.

' You have the Ío appeal this decision wilhin 60 days

Miley

\mkr



4.24 .24

The Mount Kisco Zoning Board

re: Cutri Building One-Car Garage Variance

Dear Chairman Spector and ZoningBoard Members,

We are seeking a side yard variance aPpeal based on Section

1L0-8.C.1.1.3. We are proposing a one-car garage addition at137

Croton Avenue where there is currently one existing garage buy.
The side yard setback requirement in this zone is 1.5'.

Our addition will be constructed 1.0' from the proPerty line,

requiring a 5'variance.

The hardship is that the older couple, who have lived there for
decades, both need an interior garage.

This small addition will have very little impact on the community

but will add great value for the family.

Please feel free to contact me if you have any questions or need

more information.

Sincerely,

Thomas O'Brien

POST ROAD STUDIOS 640 OLD POST ROAD BEDFORD NEW YORK 10506

9I4.646-7691 TOMOBRIENARCH@GMAIL,COM OBRIENARCHITECTURE.COM
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Date

Fee:

RECEWED

APR 2 6 2024

Case No.:

Date Filed:

V
Mun1cl

104 Main Street, Mt. Kisco, NY 10549

ZoningBoard of Appeals
ABnlication

Appellant:
Address:
Address of subject property (if different):

Appellant' s relationship to subj ect property : Owner Lessee Other

Property orwner (if different)
Address:

TO THE CHAIRMAN, ZONING BOARD OF APPEALS: AN is hereby taken

made for the following:

Variation or Interpretation of Section ¿- t
of the Code of the Village/Town of Mount Kisco,

to permit the: _ Erection; _ Alteration; _ Conversion; 

-

Maintenance
of 0

in accordance with plans filed on (date) ô.
for Property ID # located in the (L4-tZ Zoning District.
The subject premises is situated on the Gk9f side of (street) OþO'(D IJ (Nl

in the Village/Town of Mount Kisco, County of Westchester, NY.
t\I ÔDoes property face on two different public streets? Yes/l'{o

(If on two streets, give both street names)

Type of Variance sought: _ Use Area

I ZBA Application



Is the appellant before the Planning Board of the Village of Mount Kisco with regard to
this property? No

Is there an approved site plan for this property? in connection with a
Proposed or _ Existing building; erected (yr.)

Area 0,38ôl\ I b,5+7 þ

'1-tl feet deep

Size of Lot l0 b ,lLfeet wide lb+ ,'l ê feet deep

Size of Building: at street level I 4 
t 

feet wide

Height of building: t-7 ' Present use of building 4ltrJÇl-F

Does this building contain a nonconforming use? b.JÓ Please identiff and explain: _

Is this building classified as a non-complying use? N0 Please identify and explain: 

-
Has any previous application or appeal been filed with this Board for these premises?

YesAtro? ñ o

Was a variance ever granted for this property? Ñ0 If so, please identify and explain:

Are there any violations pending against this property? N 0 If so, please identifu and

explain:

Has a V/ork Stop Order or Appearance Ticket been served relative to this rnatter?

N0 Yes or-No Date of Issue:

Have you inquircd of thc Villagc Clcrk whcthcr thcrc is a pctition pcnding to changc thc
subject zoning district or regulations?

2 ZBA Application



b)

c)

d)

€)

0

s)

h)

I submit the following attached documents, drawings, photogrephs and eny other
items listed as evidence and suppod and to be part of this application:

The following items MUST be submitted:

a) Attached hereto is a copy of the order or decision (Notice of llenial) issued by the Bqildina
Inspector or duly authorized administr¡tive official issued on V\I&CW Ll .U0kupln
which this applicetion is b¡sed. 

----f=

Copy of notice to the administrative official that I have appealed, setting forltr the grounds
of appeal and have requested the application to be scheduled for a public hearing.

A typewritten statement of the principal points (facts end circumstences) on which I base my
application with a description of the proposed work

Ten (10) sets of site plans, plat or as-built suwey drawings professironelly signed ¡nd seeled
(as may be required).

Ä block diagram with street names, block and lot numbers, and street frontage showing all
property affected within 3ff' of the subject property, with a North point of ttre compess
indiceted.

A full list of nåm€s and eddresses of the owners of att property shown on the above noted
block diagram that lie within or tangent to the 3ü)' radius from the subject property.

A copy of the Pubtic Notice for the public hearing of this application.

A sworn Affidavit of Mailing, duly notarized, that a true copy of said Public Notice has been
sent by mail to all propertSr oïvners within 3ül feet of this premises at least 10 days prior to
the public hearing.

NorE: Á.PPLICANT MUsr cAUsE A TRUE coPY oF THE PUBLIC NorIcE To BÐ
PUBLISHED IN THE OFFICIAL NE\rySPÁ,PER OF THE VILLAGE AT LEAST T5 DAYS
PRIOR TO THÐ PUBLIC HEARING"

Ð A true copy ofthe filed deed and/or signed lease or contract for the use ofthe subject
property.

*i) At least t\ilo Sets of unmounted photographs, 4' by 6' in size, showing actual conditions on
both sides of stree! between intersecting streets. Print street names and mark premises in
question.

*k) A floor plan of the subject building with alt the necessary measurements.

*t) A longitudinal section of the subject building and heights marked thereon as well as front
elevations.

J

* Optional - As Needed

ZBA Application



I hereby depose & say that all the above
papers submitted herewith are true.

Swom to before me this day of,

No{ary Public,

the in the

L9¿02

to sign here)

rdx3 uorssrruuro3 Á¡n¡

urpotltleno
86¿e I e9nu

tsx.
t0'oN
Jtl8nd 

^uv10Nossnu') llllt{3t!\t

ITO BE COMPLETED IF APPÐLLANT IS NOT TI{E PROPERTY OWNER IN FEE]
State of New York )
County of Westchester ) rs

Being duly sworn, deposes and say that he resides at in the
County of Westchester, in the State of New York, that he is the owner in fee of all that
certain lot, piece or parcel of land situated, lying and being in the Village of Mount
Kisco, County of \üestchester aforesaid and known and designated as number

and that he hereby authorized to make
the annexed application in his behalf and that the statements contained in said application
are true.

4rtF.
(sign )

4 ZBA Application



STATE OF NE}V YORK

COUNTY OF WESTCHN,STER

AFFIDAVIT OF MAILING

l
}SS.:
)

says:

I reside at 7A

þnl'/tor.tf &trkt being duly sworn, deposes and

,y

CO ,{ttI

On I z served a notice of hearing, a copy of which is

attached hereto and labeled Exhibit A, upon persons whose names are listed in a schedule

of property owneni within 300 feet of the subject property identified in this notice. A

copy of this schedule of property owners'names is attached hereto and labeled Exhibit B.

I placed a ûue copy of such notice in a postage paid property addressed wrapper

addressed to the addresses set forth in Exhibit B, in a post office or official depository

under the exclusive care and custody of the United States Post Office, within the County

of 'Westchester.

J.e'^Bi

Sworn to before me on this

26t^ day of 202L_

lrtm,rn M,), K {t\^^)
(Notary Public)

MICHELLE K. RUSSO
NOTARY PUBLIC.STATE OF NEW YORK

No. 01 8U631 3298
Oualif ied in Putnam County

My Commission Exprres 10-20-2026

6 ZBA Application



v

PT]BLIC N-OITÏCE.

pLEASE TAKE NOTICE that the Zoning Board of Appeals of the Village/Town of

Mount Kisco, New York will hold a Public Hearing ontne L I ,?,T, day of

n A { __ Z0 2* atthe Mrmicþal Building Mount l(isco, Norv York,
ff-T

beginning * ZrqO- PM þursuant to the Zoning Ordin¿nce on the Appeal of

of

É/h;b'T fr
¡t

C
(Address of

from the decision of PeterJ. Miley, Building T'rspector, dated

denying the application datedto permit the
of Letter)

LThe properlyinvolved is known as

aid described onthe Village Tax Map assecnon b 1, bg$lock, L - ut'7¿

and is located onthe 5o side of lna
easlwgst/n/s Name)

Zoning Distict. Said Appeal is being made to obtain a

variance ûom Section(s) of thet

specific zoning code section rumber(s))

I

tl

Code of the of Mount.Kisco, which requires

t4Af{ Åh tl ft ç' v{+øtÈvt(6

7

'lVayne Spector, Chair
TnnngBoard of Appeals
Village/Town of Mount Kisco

ZBA Application
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101 13970, 1438128

AFFIDAVIT OF PUBLICATION

State of Wisconsin
County of Brown

ìirÂ rlr,r.ÌArì being duly sworn, deposes and says she is the Principal Clerk of The Joumal News,
Division of Gannett Newspaper Subsidiary, publishers of following newspaper published in Westchester and Rockland
Counties, State of New York, of which annexed is a printed copy, out from said newspaper has been published in said
newspaper editions dated:

04t30t2024

ù

Subscribed and sworn to before me this 30 day of April,2024

Notary Public
State of Wisconsin, County of Brown

Nancy Heyrman
NotÐry Publ¡c, State ol ì¡fiscondn
lommission Explresr

óoaa

213



PUBLIC NOTICE

PLEASE TAKE NOTICE thot the Zoning Boord of Appeols of
the V¡lloge/Town of Mt. Kisco, New York will hold o Public Heor-
ing on the 2lst doy of Mayt 2024 of the Municipol Buildins, Mount
Kisco, New York beginning of 7:00pm pursuont to the Zoning
Ordinonce of the Appeol of Anthony & Bqrboro Cutri, 137 Croton
Ave, Mt. Kisco, NY 10549 from the decision of Peter J. Miley,
Building lnspector, doted Morch %,2M4 denying the opplicotion
doted to permit the one cor goroge oddition.

The properlv involved is known os 137 Croton Ave, Mt. Kisco ond
is described on the V¡lloge Tos Mqp qs Section 69.63 Block, 2 Lot
2 ond is locoted on the South side of Croton Avenue in o RS-12
Zoning District. Soid Appeol is being mode to obtoin o vorionce
from Section llG8.C.l.l.3 of the Code of the V¡llogdTown of
Mount Kisco which requires o t5 ft. side yord setbock. The oddi-
tion will be l0 ft. side yqrd moking it o 5 ft. vqrionce.

Woyne Spector, Choir
Zoning Boord of Appeols

VillogeÆown of Mount Kisco
10r 13970



Cutri

State of New York )
) ss: AFFIDAVIT OF POSTING

County of Westchester)

Gilmar Palacios Chin, being duly sworn, says that on th" tay of May 2024,he

conspicuously fastened up and posted in seven public places, in the Village/Town of
Mount Kisco, County of Westchester, a printed notice of which the annexed is a true
copy, to Wit: ---

Municipal Building -
104 Main Street

Public Library
100 Main Street

Fox Center

Justice Court - Green Street
40 Green Street

Mt. Kisco Ambulance Corp
310 Lexington Ave

Carpenter Avenue Community House
200 Carpenter Avenue

Leonard Park Multi Purpose Bldg

Notary Public

þ2r

X

X

X

.Y -,2 - 6>=)
éiÍ'ñãlÞitu.foYchin

MICHELLE K. RUSSO
NOTARY PUBLIC.STATE OF NEW YORK

No. 0t RU63l 3298
Oualif ied in putnam Counry

My Commission Expires t0-20.2026

\
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NEW YORK OFFICE 
445 PARK AVENUE, 9TH FLOOR 
NEW YORK, NEW YORK 10022 
(212) 749-1448 
FAX (212) 932-2693 

LESLIE J. SNYDER 
ROBERT D. GAUDIOSO <NY/NJ) 
DOUGLAS W. WARDEN 
JORDAN M. FRY (NY/NJ) 
MICHAEL SHERIDAN (NY/NJ) 
DAVID KENNY (NY/NJ) 

DAVID L. SNYDER 
( 1956-2012) 

LAW OFFICES OF 

SNYDER & SNYDER, LLP 
94 WHITE PLAINS ROAD 

TARRYTOWN, NEW YORK 10591 

(914) 333-0700 

FAX (914) 333-0743 

WRITER'S E-MAIL ADDRESS 

rgaudioso@snyderlaw.net 

April 26, 2024 

Honorable Chairman Wayne Spector 
and Members of the Zoning Board of Appeals 
Village of Mount Kisco 
I 04 Main Street 
Mount Kisco, New York I 0549 

Re: 333 North Bedford Road ("Property") 
Public Utility Battery Energy Storage Facility 
New Leaf Energy 

Honorable Chairman Spector and 
Members of the Zoning Board of Appeals: 

NEW JERSEY OFFICE 
ONE GATEWAY CENTER, SUITE 2600 

NEWARK, NEW JERSEY 07102 
(973) 824-9772 

FAX (973) 824-9774 

REPLY TO: 

TARRYTOWN OFFICE 

We are the attorneys for New Leaf Energy ("New Leaf' or "Applicant") in connection 
with its efforts to develop a public utility battery energy storage facility ("Battery Energy Storage 
Facility" or "BESS Facility") which will become an integrated component of the region's energy 
grid and further New York State's goals to achieve state-wide at least 6 gigawatts (GW) of 
energy storage by the year 2030. The application is for an interpretation of the Zoning Code 
and in the alternative a use variance, as well as fence height and lot development coverage area 
variances. 

In response to the comments raised at the February 20, 2024 public hearing, enclosed 
please find (5) copies of the following materials: 

1. Tesla Megapack 2XL Data Sheet; 

2. Hazard Mitigation Analysis prepared by ESRG, dated April 24, 2024; 

3. Revised Full Environmental Assessment Form; and 

4. Revised Site Plan. 

Please note that on April 1, 2024 the Applicant's representatives met with Fire Chief 
Hollis and Mr. Miley to review the project. To date, no comments have been received. 



We thank you for your consideration and look forward to discussing this matter with the 
Zoning Board of Appeals at the May 21, 2024 continued public hearing. If you have any 
questions or require any additional documents, please do not hesitate to contact me at 
914-333-0700. 

Enclosures 
RDG/cae 
cc: New Leaf Energy 

Peter Miley, Building Inspector (by email) 

Snyder & Snyder, LLP 

_t/4J4 
By: _ _ ~----- - -

Robert D. Gaudioso 

Z:\SSDATA\WPDATA\SS3\RDG\New LeafEnergy\Mount Kisco\ZBA Filing 04.26.2024\ZBA Letter 04.26.2024.rtf 
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TESLA MEGAPACK 2 XL 

333 NORTH BEDFORD ROAD BESS - HMA 
04/24/2024 | Rev. 1 - Final 

 

 

 

 

 

 

 

 

Energy Safety Response Group, LLC 
8350 US Highway 23 North 
Delaware, OH 43015 

www.energyresponsegroup.com 
1-833-SAFE-ESS 

Prepared For: 
New Leaf Energy 
55 Technology Drive, Suite 102 
Lowell, MA 01851 
 

SUMMARY 

 

This document serves as a site-specific Hazard 
Mitigation Analysis performed for the Tesla 
Megapack 2 XL installation (North Bedford Road) in 
Mt. Kisco, NY.  

 



 

PROJECT DESCRIPTION 

Project Name New Leaf Energy – 333 North Bedford Road HMA 

Project No. 23-20581 

Prepared For 
New Leaf Energy 
55 Technology Drive, Suite 102 

Lowell, MA 01851 

Revision No. Rev. 1 

Date of Issue 04/24/2024 

 

Prepared By: 

Nick Petrakis 
Senior Consultant 
nick.petrakis@energyresponsegroup.com 

 

Reviewed By: 

Nick Warner 
Founding Principal 
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Senior Project Engineer 
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IMPORTANT NOTICE AND DISCLAIMER 
This document conveys the results of research, investigations, intellectual property development, experience, and 
analysis to provide opinions, recommendations, explanations, and service offerings, and quotations from Energy Safety 
Response Group LLC. This document is not meant to serve as professional and credentialed engineering, legal, 
technical, or emergency response judgment, should not be used in place of consultation with such appropriate 
professionals, and you should seek the advice of such appropriate professionals regarding such issues as required. 

Further, the contents of this document are in no way meant to address specific circumstances, and the contents are 
not meant to be exhaustive and do not address every potential scenario associated with the subject matter of the 
document. Site and circumstance-specific factors and real-time judgment and reason may significantly impact some of 
the subject matter conveyed in this document. Additional resources and actions, which may be beyond the scope of 
this document, may be required to address your specific issues. 

Additionally, laws, ordinances, regulatory standards, and best practices related to the contents of this document are 
subject to change or modification from time to time. It is your responsibility to educate yourself as to any such change 
or modification. 

This document is provided “as is”. Energy Safety Response Group LLC, to the fullest extent permitted by law, disclaims 
all warranties, either express or implied, statutory or otherwise, including but not limited to the implied warranties of 
merchantability, non-infringement, and fitness for particular purpose. 

In no event shall Energy Safety Response Group LLC or its owners, officers, or employees be liable for any liability, 
loss, injury, or risk (including, without limitation, incidental and consequential damages, punitive damages, special 
damages, personal injury, wrongful death, lost profits, or other damages) which are incurred or suffered as a direct or 
indirect result of the use of any of the material, advice, guidance, or information contained in this document, whether 
based on warranty, contract, tort, or any other legal theory and whether or not Energy Safety Response Group LLC or 
any of its owners, officers, or employees are advised of the possibility of such damages. 
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1 INTRODUCTION 
1.1 Background 
Energy Safety Response Group (ESRG) has been retained by New Leaf Energy to perform a site-
specific Hazard Mitigation Analysis (HMA) in accordance with the 2020 Fire Code of New York 
State (FCNYS) §1206.5 and NFPA 855 Standard for the Installation of Stationary Energy Storage 
Systems §4.1.4 Hazard Mitigation Analysis. This HMA can be utilized to assess the anticipated 
overall effectiveness of protective barriers in place to mitigate the consequences of a battery-
related failure. The analysis was performed based on the current documentation available at the 
time of the report.   

1.2 Applicable Codes and Standards 
FCNYS §1206.5 requires that an approved hazard mitigation analysis be performed where 
allowed as a basis for increasing maximum allowable quantities (MAQ) of energy storage capacity 
(600 kWh for lithium-ion batteries). The hazard mitigation analysis shall evaluate the 
consequences of the following failure modes: 

1. A thermal runaway condition in a single ESS rack, module or unit. 

2. Failure of any battery (energy) management system. 

3. Failure of any required ventilation or exhaust system. 

4. Voltage surges on the primary electric supply. 

5. Short circuits on the load side of the ESS. 

6. Failure of the smoke detection, fire detection, fire suppression, or gas detection 
system. 

7. Required spill neutralization not being provided or failure of a required secondary 
containment system. 
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Similar requirements for hazard mitigation analysis are required by NFPA 855 §4.1.4 as a basis 
for increasing maximum stored energy (600 kWh for lithium-ion batteries), though items 4 and 5 
above are not required. 

Per FCNYS §1206.5.2, the fire code official shall be permitted to approve the hazardous mitigation 
analysis as documentation of the safety of the ESS installation provided the consequences of the 
analysis demonstrate the following: 

1. Fires will be contained within unoccupied ESS rooms or areas for the minimum duration 
of the fire-resistance rated separations identified in Section 1206.14.4. 

2. Fires in occupied work centers will be detected in time to allow occupants within the room 
or area to safely evacuate. 

3. Toxic and highly toxic gases released during fires will not reach concentrations in excess 
of IDLH level in the building or adjacent means of egress routes during the time deemed 
necessary to evacuate occupants from any affected area. 

4. Flammable gases released from ESS during charging, discharging and normal operation 
will not exceed 25 percent of their lower flammability limit (LFL). 

5. Flammable gases released from ESS during fire, overcharging and other abnormal 
conditions will be controlled through the use of ventilation of the gases preventing 
accumulation or by deflagration venting. 

The following key codes, standards, and local requirements are referenced throughout the report: 

 2020 Fire Code of New York State §1206 Electrical Energy Storage Systems 

 2021 International Fire Code §1207 Electrical Energy Storage Systems 

 NFPA 855 Standard for the Installation of Stationary Energy Storage Systems, 2020 
Edition 

 NFPA 855 TIA 20-2 (includes revisions for §4.12 Explosion Control and Annexes A.4.12 
and A.4.12.1, effective September 15, 2021) 

 UL 9540A Standard for Test Method for Evaluation Thermal Runaway Fire Propagation in 
Battery Energy Storage Systems, 4th Edition 

 UL 9540 Standard for Energy Storage Systems and Equipment, 2nd Edition 

 NFPA 68 Standard on Explosion Protection by Deflagration Venting, 2018 Edition 

 NFPA 72 National Fire Alarm and Signaling Code, 2019 Edition 
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Summary of Findings 

Based on review of documentation provided by New Leaf Energy, ESRG finds that adequate 
protections are provided for the fault conditions listed per NFPA 855 §4.1.4 and FCNYS 
§1206.5.1, as well as for analysis approval requirements per NFPA 855 §4.1.4.2. Key findings 
include: 

 The Tesla Megapack 2 XL is equipped with a number of protection systems (e.g., 
deflagration control system consisting of overpressure vents and sparker system, BMS 
control, electrical shutdowns and disconnects, etc.) that are anticipated to effectively 
manage all applicable fault conditions required per NFPA 855 §4.1.4 and FCNYS 
§1206.5.1.  

NFPA 855 §4.1.4 and FCNYS §1206.5.1 Hazard Mitigation Analysis Requirements 

Thermal runaway condition in a 
single module, array, or unit 
 

 

The system is provided with several passive and active 
measures to mitigate or contain a propagating thermal 
runaway condition. UL 9540A testing further shows that 
the effects of thermal runaway are contained within the 
module and Unit. 

Failure of an Energy Storage 
Management System 

Multiple levels of system monitoring provide redundant 
protection in the unlikely event of a failure of the energy 
storage management system. 

Failure of a Required Ventilation or 
Exhaust System 

The Megapack 2 XL is not required to have a ventilation 
or exhaust system. A proprietary explosion protection 
system is designed to mitigate the effects of flammable 
gasses generated during an abnormal condition. 

Failure of a Required Smoke 
Detection, Fire Detection, Fire 
Suppression, or Gas Detection 
System 

The Megapack 2 XL does not rely on dedicated smoke 
detection, fire suppression, or gas detection systems to 
mitigate the hazards associated with thermal runaway. 
Along with subsequent safety actions, the BMS fault 
notifications are transmitted to Tesla’s 24/7 Operations 
Center, alerting key stakeholders of any abnormal 
conditions. 

Voltage Surges on the Primary 
Electric Supply 

Voltage surges on the primary electric supply are 
mitigated by BMS and inverter controls, voltage 
monitoring, and automatic disconnects. 

Short Circuits on the Load Side of 
the ESS 

Short circuits on the load side are mitigated by BMS 
controls and automatic safety actions. 

 
 The Tesla Megapack 2 XL is compliant with all applicable Analysis Approval requirements 

per the 2020 FCNYS §1206.5.2. 
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2020 FCNYS §1206.5.2 – Analysis Approval  

Fires will be contained within 
unoccupied ESS rooms or areas for 
the minimum duration of the fire 
resistance rating identified in 
1206.14.4. 

N/A – The Megapack 2 XL is intended for outdoor 
installations. 

Fires in occupied work centers will 
be detected in time to allow 
occupants within the room or area 
to safely evacuate. 

N/A – The Megapack 2 XL is not intended for installation 
within occupied work centers. 

Toxic and highly toxic gases 
released during normal charging, 
discharging, and operation will not 
exceed the PEL in the area where 
the ESS is contained. 

N/A – Lithium-ion batteries do not release toxic or highly 
toxic gases during normal charging or discharging 
operations. 

Toxic and highly toxic gases 
released during fires will not reach 
concentrations in excess of 
immediately dangerous to life or 
health (IDLH) level in the building or 
adjacent means of egress routes 
during the time deemed necessary 
to evacuate any affected area. 

Internal Unit level testing conducted on the products of 
combustion from the Megapack 2 XL indicated that there 
was no Mercury (Hg) observed, and trace levels of HF 
far below NIOSH Immediately Dangerous to Life or 
Health (IDLH) levels. 

Flammable gases released during 
charging, discharging, and normal 
operation will not exceed 25 percent 
of the LFL. 

N/A – Lithium-ion batteries do not release flammable 
gasses during charging, discharging, or normal 
operations. 

Flammable gases released from 
ESS during fire, overcharging and 
other abnormal conditions will be 
controlled through the use of 
ventilation of the gases, preventing 
accumulation, or by deflagration 
venting 

The Megapack 2 XL is provided with a proprietary 
explosion protection system. The effectiveness of the 
explosion protection system was validated during 
internal destructive fire testing. 

 

 The proposed BESS facility and location poses minimal risk to public or life safety and 
property by way of being on a secured site away from public spaces or roadways with no 
public access to the site. It is recommended that training is provided to the First 
Responders to familiarize themselves with the site and hazards associated with lithium-
ion ESS and are instructed to stay at a safe distance in the unlikely event of a system 
failure.  
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 Voluntary fire propagation modeling was conducted by Tesla to determine the anticipated 
impacts on representative target Megapack 2 XL units from an external heat flux 
generated by a failing unit. Even with worst-case wind scenarios taken into account, in the 
unlikely event of a Megapack 2 XL fire, the model shows that thermal runaway would not 
propagate to the adjacent units that are installed as per Tesla’s site design requirements.  

2 SITE DESCRIPTION 
2.1 Site Overview 
The proposed BESS facility is proposed to be located within Mount Kisco NY, adjacent to the 
existing commercial use facility (Sky Zone Trampoline Park) at coordinates 41°13'06.6"N 
73°43'19.7"W. Access to the facility is provided via North Bedford Road and internal driveway. 
The facility will be fully bounded by chain-link fencing around all exposures.  

 

Access to the facility will be provided via a 15’ wide gravel vehicle access road adjacent to the 
commercial facility, with access from the parking lot. The facility access gate will be located 
directly to the Northern portion of the BESS facility.  
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The site will be comprised of six (6) Tesla Megapack 2XL Battery Energy Storage Systems 
(BESS), for a total system capacity of 20.00 MWh.  

2.2 Nearby Exposures 
The Megapack 2 XLs will be sited outdoors. The nearest exposures to the BESS are the soccer 
field to the southeast (approximately 45 ft from the nearest Megapack 2XL), the single-story 
commercial use structure to the north (approximately 80 ft from the nearest Megapack 2XL) and 
the Metro North train tracks to the west (80 ft from the nearest Megapack 2XL).  

2.3 Fire Department Access and Water Supply 
The Mt. Kisco Village Fire Department is located approximately 1.3 miles away and are 
anticipated to arrive on-scene in expeditiously after receiving emergency alert from the Central 
Station Monitoring facility.  
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The site will be provided with access to a municipal water supply (Hydrants) to support first 
responder operations.  
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3 ENERGY STORAGE SYSTEM DESCRIPTION 
3.1 Megapack 2 XL Overview 
The Tesla Megapack 2 XL (which may also be referred to as MP2 XL throughout this report), is a 
modular, fully integrated, AC-coupled battery energy storage system (BESS or ESS). The 
Megapack 2 XL is a design evolution of Megapack 2 and leverages the same core technology 
platform (cells, vents, sparker system, etc.). The Megapack 2 and 2 XL utilizes lithium iron 
phosphate (LFP) battery cells provided by CATL, as opposed to the nickel manganese cobalt 
oxide (NMC) and nickel cobalt aluminum oxide (NCA) cells used in the Megapack 1.  

The Megapack 2 XL and constituent components are tested and certified to UL 9540, UL 1642, 
UL 1973, IEC 62619, and IEC 62933-5-2. UL 9540A (4th Edition) large-scale fire testing was 
performed at the Cell, Module, and Unit level (Installation level testing was not required, as all 
Unit level performance criteria were met). From the UL 9540A Unit level report by TUV, “Based 
on the limited module propagation observed during MP2 testing (7 cells in runaway) the behavior 
would be the same with MP2 XL. With the increase in volume and sparker count, the deflagration 
risk is minimized. The testing performed on MP2 is considered harsher with higher gas 
concentrations, and fundamental engineering analysis for MP2XL shows comparable behavior as 
worst case”.   

Figure 2-1 – Megapack 2 XL Internal Architecture 

 

 

Figure 2-2 - Battery Module 
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Figure 2-3 - Tesla Megapack 2 XL  

 

 

For more information on the Tesla Megapack 2 XL, please refer to official product documentation 
provided by Tesla.  
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3.2 Fire Safety Features 
The Tesla Megapack 2 XL is equipped with a number of fire safety features designed to mitigate 
the propagation of a battery failure or prevent the failure from occurring altogether. These 
protections are aligned with the requirements of the 2020 Edition of NFPA 855 and the 2020 
FCSNY §1206 Electrical Energy Storage Systems (ESS). 

Deflagration Control System 

Each Megapack 2 XL is provided with an integral and proprietary explosion mitigation 
system (deflagration control). This explosion mitigation system is comprised of numerous 
pressure-sensitive (overpressure) vents located at the top of the Megapack and a sparker 
system; working in conjunction to ignite any flammable gasses that could be generated 
within the unit during a failure event. The Megapack 2 XL is provided with twenty-six (26) 
overpressure vents and 12 sparkers. Any overpressures generated from the ignition of 
flammable gasses within the unit will be relieved via the nearest pressure-sensitive vents 
and routed upwards, protecting the Megapack’s structural integrity and preventing any 
hazardous pressure build-up within. The sparkers are located throughout the Megapack 
at various heights and continuously operate to ensure that any flammable gas build-up is 
ignited early – limiting the concentration of flammable gas within the unit and activating 
the pressure-sensitive vents to create a natural ventilation pathway to the exterior.     

Battery Management System (BMS) 

An integrated Battery Management System (BMS) monitors key datapoints such as 
voltage, current, and state of charge (SOC) of battery cells, in addition to providing control 
of corrective and protective actions in response to any abnormal conditions. Each battery 
module is equipped with a dedicated BMS, with a Megapack-level bus controller 
supervising output of all modules at the AC bus level. Critical BMS sensing parameters 
include battery module over / under voltage, cell string over / under voltage, battery module 
over temperature, temperature signal loss, and battery module over current. In the event 
of any abnormal conditions, the BMS will generally first raise an information warning, and 
then trigger a corresponding corrective action should certain levels be reached. 

Fire Detection 

In addition to monitoring of thermal sensors within the Megapack by the BMS – which may 
be transmitted to Tesla’s 24/7 Operations Center, described below, an external radiant 
energy sensing automatic Fire Alarm System will be provided for the facility to satisfy the 
prescriptive requirements for automatic fire detection for outdoor lithium-ion battery 
systems per 2020 FCNYS Table 1206.15. The Fire Alarm application will be filed for 
review.  

While the radiant energy sensing detectors were not activated during UL 9540A unit level 
testing for the Megapack 2 XL (as no fire occurred), full-scale testing of previous 
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Megapack systems showed that the external third-party multi-spectrum IR detectors 
effectively detected failure conditions that initiated within the unit. 

Site Controller and Monitoring 

The Tesla Site Controller provides a single point of interface for the utility, network 
operator, or customer SCADA systems to control and monitor the entire energy storage 
site. It hosts the control algorithm that dictates the charge and discharge functions of the 
battery system units, aggregating real-time information and using the information to 
optimize the commands sent to each individual Megapack unit.  

The Megapack 2 XL is supported by Tesla’s 24/7 Operations Center, which is designed 
to support the global fleet of energy storage products. In conjunction with local operation 
centers, the Megapack 2 XL has 24/7 remote monitoring, diagnostics, and troubleshooting 
capabilities. In the event of an emergency, this information may be made available to the 
Fire Department to provide guidance to emergency response personnel.  

Fire Suppression Systems 

The Tesla Megapack 2 XL does not rely on any external or internal fire suppression 
systems to mitigate cascading thermal runaway. Additional full-scale testing and 
subsequent fire modeling has indicated that the Megapack’s passive construction 
provides a robust thermal resistance from the impacts of an adjacent Megapack during a 
large-scale failure.  

Electrical Fault Protection Devices 

Multiple levels of passive and active electrical protections are provided for the Megapack 
2 XL. At the battery module level, overcurrent protection is provided for each module in 
the form of single-use fusible links, providing interruption of overcurrent in the battery 
module in the case of an abnormal electrical event. Inverter modules, which are installed 
at each of the battery modules, are equipped with both DC protection via high-speed 
pyrotechnic fuse for passive or active isolation of battery module, as well as dedicated AC 
contactor and AC fuses should an abnormal electrical event occur at the inverter module 
on the AC side of the circuit. Additionally, the Megapack 2 XL is equipped with DC ground 
fault detection system and AC circuit breaker with ground fault trip settings for distribution 
system protection. 

4 HAZARD MITIGATION ANALYSIS 
4.1 HMA Methodology 
ESRG utilizes the bowtie methodology for hazard and risk assessments, as is described in 
ISO.IEC IEC 31010 §B.21, as it allows for in-depth analysis on individual mitigative barriers and 
serves as a strong tool for visualizing the chronological pathway of threats leading to critical 
hazard events, and ultimately to greater potential consequences, as depicted in the figure below. 
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This simple diagrammatic way of describing and analyzing the pathways of a risk from hazards 
to outcomes can be considered to be a combination of the logic of a fault tree analyzing the cause 
of an event and an event tree analyzing the consequences.  

Figure 3-1 - Example Bowtie Diagram 

 

Each fault condition per NFPA 855 and FCNYS assessed in Sections 3.4.1 – 3.4.6 below is 
accompanied by a corresponding bowtie diagram indicating critical threat and consequence 
pathways and the mitigative barriers between them. As the most critical risk posed by lithium-ion 
battery cells comes from the propagation of thermal runaway from a failing cell (or multiple cells) 
to surrounding cells, this serves as the primary critical hazard for the subsequent failure scenarios.  

In addition to main barriers for fault conditions on the threat side of the diagram, the consequence 
barriers on the right side of the diagram (e.g., explosion protection and emergency response plan) 
also contribute added layers of safety on top of the main threat barriers shown. It is important to 
note that the barriers on the left side, along a threat path, are intended to keep the threat from 
becoming a thermal runaway, while the barriers on the right side, along the consequence 
pathway, are intended to keep that single thermal runaway from evolving into one of the more 
severe consequences such as fire spread beyond containment, off-gassing leading to explosion, 
or fire spread beyond containment. For more on the methodology and relevant terminology, see 
Appendix B of this report. 

4.2 Relevant Supporting Information 

UL 9540A Large-Scale Fire Testing 

UL 9540A (4th Edition) testing was performed for the constituent Cell, Module, and Unit 
levels of the Tesla Megapack 2 XL.  

Cell Level and Module Level Test Reports 

UL 9540A (4th Edition) Cell level testing was performed on the Contemporary Amperex 
Technology Co., Ltd. (CATL) 3.22V, 157.2Ah lithium iron phosphate (LFP) battery cell at 
UL LLC (Changzhou) Quality Technical Service Co., LTD. in December of 2021. Thermal 
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runaway was initiated via film strip heater. As these performance criteria per UL 9540A 
Clause 7.7 and Figure 1.1 were not met, Module level testing was required. 

Figure 3-2 – Cell Level Testing – Flexible Film Heater Installation 

 

Module Level Test Report [2] 

UL 9540A (4th Edition) Module level testing was performed on the Contemporary Amperex 
Technology Co., Ltd. (CATL) MP2 360.64Vdc, 156Ah battery module at TÜV SÜD SW 
Rail Transportation Technology (Jiangsu) Co., Ltd. in May of 2022. 

Thermal runaway was initiated via film strip heaters installed on both of the wide side 
surfaces of each cell, similar to the cell level test. In the module level test, however, two 
cells were heated simultaneously to force multiple cells into thermal runaway at the same 
time.   

Thermal runaway propagated from the initiating cells to all cells within the MP2 tray 
(module). Sparks and flying debris were observed, however, there were no explosive 
discharges of gases. Gases generated from the cell were identified as flammable, but 
there was no detection of toxic gases that are sometimes associated with lithium-ion 
battery failure such as HF, HCL, and HCN. Unit level testing to the UL 9540A test method 
is required due to the fact that the gases generated are flammable. 

Additional information regarding Cell and Module level testing can be found in the MP2 
and MP2XL FPE report by Fisher Engineering.  
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Figure 3-3 - Highlights of Module Testing 

 

Unit Level Test Report [3] 

UL 9540A (4th Edition) Unit level testing was performed for the Tesla Megapack 2 XL 
model 1748844-XX-Y at TUV Rheinland of North America, Inc. March 9, 2022. 

Burn marks were observed on initiating AC battery module, though no external damage 
was observed. No damage to target units or adjacent walls were observed. All 
performance criteria for outdoor ground mounted non-residential use ESS were met, 
therefore Installation level testing was not required. 

A full review of Unit level testing was provided by Fisher Engineering, Inc., as is briefly 
summarized below. 

Tesla Megapack 2/XL: Fire Protection Engineering Analysis 

A fire protection engineering analysis and UL 9540A Unit level fire test analysis report was 
provided by Fisher Engineering, Inc. (FEI) which includes review of the Megapack 2 and 
Megapack 2 XL construction, design, fire safety features, and large-scale fire test data [4]. 
A brief summary of key takeaways is provided below. For more information, please refer 
to Tesla_Megapack_2_and_XL_-_FPE Report_Final.pdf. 

Key takeaways from the report include: 

 The MP2 XL design is almost identical to the MP2 other than being greater in length 
to accommodate the additional battery modules. Given the limited module propagation 
observed during UL 9540A unit level testing of the MP2 (seven cells went into 
runaway) the behavior is expected to be no different with the MP2 XL. As such, a 
stand-alone UL9540A unit level fire test for the MP2XL was not performed. The UL 
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9540A unit level fire test results, described above for the MP2, can be applied to the 
MP2XL. 

a. Similarly, after reviewing the MP2 unit level fire test results and comparing the 
MP2 and MP2 XL to one another, TÜV determined the MP2 UL 9540A unit 
level fire test results can be applied to the MP2XL and an additional UL 9540A 
unit level fire test for the MP2XL was not required for its listing. 

 The largest variant of the Megapack 2 was tested at a worst-case scenario (i.e., 100% 
SOC with BMS and TMS disabled) to the UL 9540A Unit level fire test method in which 
six cells within a battery module of the initiating Megapack 2 unit were forced into 
thermal runaway. Thermal runaway propagated to a seventh cell but did not propagate 
any further. No propagation to adjacent battery modules or target Megapack units 
occurred.  

 All Unit level performance criteria outlined in 9540A, Table 9.1 for outdoor, ground-
mounted ESS were met, therefore Installation level testing was not required. 
Specifically, these results included: 

a. No flaming was observed outside of the unit. 

b. Surface temperatures of battery modules within the target units did not exceed 
the temperature at which thermally initiated cell venting occurs. The maximum 
temperatures recorded at the battery modules of the adjacent cabinets were 
13.8°C and 13.2°C, which are significantly below the temperature at which cell 
venting occurs (174°C). 

c. Surface temperatures of exposures 5 ft (1.52 m) to the side and 8 ft (2.44 m) 
in front of the initiating unit did not exceed 97°C (175°F) above ambient. The 
maximum external surface temperatures recorded at the instrumented wall 5 ft 
to the side was 25.9°C (78.6°F) with a temperature rise above ambient of 5.5°C 
(9.9°F). The maximum external surface temperatures recorded at the front 
target 8 ft directly in front of the initiating unit was 16.8°C with a temperature 
rise above ambient of 5.5°C. These temperatures are significantly below the 
maximum permitted temperature rise above ambient of 97°C (175°F). 

d. Explosion hazards, including, but not limited to, observations of a deflagration, 
projectiles, flying debris, detonation, or other explosive discharge of gases 
were not observed. 

e. Heat flux did not exceed 1.3 kW/m2. The maximum heat flux recorded was 
0.0000016 W/m2, which was the sensor installed on the front target cabinet 
and was the ambient heat flux the sensor was exposed to throughout the test. 

 A maximum surface temperature of 16.8°C was measured on the front target 
Megapack 2 unit installed 8 ft in front of the initiating Megapack 2 unit, and 13.8°C and 
13.2°C at the battery modules of the adjacent unit. Based on cell venting and thermal 
runaway temperatures from 9540A Cell level test report (174°C and 239°C, 
respectively), propagation to the battery modules within a unit at clearances of 8 ft is 
not possible. 
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 Smaller capacity MP2 cabinets, populated with less than nineteen battery modules, 
would be expected to perform similarly given they are designed and constructed 
substantially similar (with the same cells, battery modules, fire safety features, etc.) 
than the larger capacity 3,100 kWh MP2 cabinet tested and described in the Fisher 
report. 

 None of the fire detectors activated during the fire test (two multi-spectrum IR flame 
detectors and two thermal imagers), which is expected, as no flaming was observed 
outside of the cabinet during the test; however, previous testing on the Tesla 
Megapack 1 units demonstrated that multi-spectrum IR flame detectors can detect a 
fire should flames exit the cabinet through the roof. 

 An internal fire suppression system or an external fire suppression system is not 
required to stop propagating thermal runaway from cell to cell, module to module, or 
MP2 cabinet to cabinet when near simultaneous failure of up to six cells occurs within 
the same battery module. 

 Manual fire suppression (hose lines) is not required to stop propagating thermal 
runaway and the spread of fire from a MP2 cabinet to adjacent MP2 cabinets installed 
6 in (150 mm) behind and to the sides when a near simultaneous failure of up to six 
cells occurs within the same battery module. 

Tesla Megapack 2/XL: Internal Fire Testing and Modeling 

Destructive Unit Level Testing 

Voluntary destructive Unit level testing was conducted by Tesla on a representative and 
fully populated Megapack 2 XL. This destructive fire testing utilized a more aggressive 
approach than what is required by the UL 9540A test method in order to force the system 
into a more severe cascading thermal runaway event. This destructive test was conducted 
to demonstrate the Megapack 2/XL’s ability to fail in a safe manner, even in the extreme 
event of a catastrophic failure within an entire battery module. Additionally, the destructive 
testing further validated the design of the Megapack 2/XL proprietary explosion mitigation 
system.  

This testing was conducted at the Northern Nevada Research Center on May 19th, 2022. 
The test utilized fil heaters to simultaneously heat forty-eight (48) cells within a module, 
creating a severe failure scenario that is well beyond what is contemplated by the UL 
9540A test method. The goal of this testing was to assess the risk of a large-scale fire 
resulting from an initiating Megapack 2/XL during a thermal runaway event propagating to 
an adjacent Megapack 2/XL. The results of this testing show some key takeaways, as 
detailed in the Fisher Engineering FPE report: 

• Thermal runaway propagated from the initiating cells to all the cells in the initiating 
tray. 

• A thermal event occurred, likely initiated by the ignition of flammable gases by the 
sparker system. An overpressure vent installed above the initiating battery module 
opened and was visually confirmed through video. The cabinet doors immediately 
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adjacent to the initiating battery module remained closed. No hazardous pressure 
waves, debris, shrapnel, or pieces of the cabinet were ejected. 

• After approximately 10 minutes of smoking, a sustained fire began within the 
initiating battery module. The fire spread to the adjacent battery bays until reaching 
the CIB and stopped. The fire only burned half of the cabinet. 

• Fire spread from battery bay to battery bay was a slow progressing event. In total, 
visible flames were observed for 6 hours and 40 minutes while the four battery 
bays (bays 7-10) burned, as shown in Figure 18 of the Fisher report. 

• Maximum flame heights were observed to be 11.5 ft (3.5 m) from ground to the top 
of the flame, 2.5 ft (0.75 m) above the top of the cabinet and had a base (a width) 
of 3.3 ft (1 m) during peak flame intensity. This peak flame intensity occurred 
approximately 60-90 minutes after initial flaming was observed. 

• An analysis of the pressure profile inside the cabinet during the test demonstrated 
the operation of the explosion control system, as shown in Figure 19 of the Fisher 
report. Pressure inside the cabinet increased to nearly 11 kPa (1.60 psi) until the 
deflagration vent opened and the pressure diminished. The overpressure vents 
are designed to operate at approximately 12 kPa (1.74 psi), or 2.5 times below the 
cabinet’s strength of 30 kPa (4.35 psi). 

Fire Modeling – Propagation Model 

Subsequent fire propagation modeling was conducted to assess the fire propagation risk 
to adjacent Megapack 2 XL units during a more severe event such as what was observed 
during the internal destructive testing referenced in Section 3.2.3.1. This fire propagation 
model showed that due to the robustness of the system design, it is unlikely that a fire 
from an initiating Megapack 2 XL would propagate to the adjacent Megapack 2 XL, even 
during worst-case scenario wind conditions. The modeling assessed two scenarios – a 
non-flaming event and the impact of heat transfer on a target Megapack 2 XL as well as 
a flaming event and the impact of radiative heat transfer on a target Megapack 2 XL 
installed per Tesla's recommendations. 

Product of Combustion - Unit Level Testing 
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Tesla conducted additional internal Unit Level testing to obtain and analyze the products 
of combustion from a failing Megapack Unit. The products of combustion were collected 
at locations 20 ft upwind and 5 ft downwind from the initiating unit to assess airborne 
contaminants which may be present during an incident. Subsequent third-party analysis 
concluded that no traces of Mercury were present over the entire 2.5-hour test duration. 
Hydrogen Fluoride (HF) was detected at values of 0.10 and 0.12 parts per million (ppm) 
in the two sampling locations over the course of the test – far below accepted NIOSH 
Immediately Dangerous to Life or Health (IDLH) value of 30 ppm for HF. These results 
can be extrapolated to the Tesla Megapack 2 XL, as TUV indicated in the UL 9540A unit 
report that the testing performed on the Megapack 2 is considered “harsher with higher 
gas concentrations, and fundamental engineering analysis for the Megapack 2 XL shows 
comparable behavior as worst case”.   

4.2.1 Tesla Megapack 2/XL: Heat Flux Analysis 

The subsequent fire propagation modeling was conducted to assess the fire propagation 
risk to adjacent Megapack 2XL units during a more severe event. As mentioned in the 
report, the heat flux model was utilized to also determine the estimated heat fluxes at 
distances further from the Megapack 2XL cabinet. These values can be utilized to analyze 
the risk of flame spreading to exposures in proximity to the MP2XL installation.  

The peak heat flux values were utilized for this analysis, utilizing the higher values that are 
expected at the front of the Megapack 2XL. For conservativeness, it is assumed that the 
higher heat flux values (front) are experienced at all orientations from the Megapack 2XL. 

 

The heat flux values are estimated (and rounded up for conservativeness) from the peak 
values of the chart and are prescribed as the following discrete values: 

• Approximately 9.5 kW/m2 at 8ft (radius) from the Megapack 2XL 

• Approximately 7.5 kW/m2 at 10ft (radius) from the Megapack 2XL 
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• Approximately 3 kW/m2 at 20ft (radius) from the Megapack 2XL 

• Approximately 0.5 kW/m2 at 50ft (radius) from the Megapack 2XL 

• Approximately 0.1 kW/m2 at 100ft (radius) from the Megapack 2XL 

4.2.1.1 Failure Criteria and Thresholds 

There are numerous sources of impacts from heat flux, depending on the data source. 
The information from NIST utilizes the following information: 

In a conservative manner, the minimum acceptable heat flux shall not exceed 2.5 kW/m2 
where First Responders are expected to stage at an extended duration of time.   

Additionally, the SFPE Fire Protection Handbook references the maximum allowable heat 
flux to determine tenability for exposure of skin to radiant heat. That value is 2.5 kW/m2 
as well. It is expected that exposure can be tolerated for at least several minutes at heat 
flux values below this level. This would afford time for people (without PPE) to egress to 
a safe location.  
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The CUNY UL 9540A data utilization guidelines reference the SFPE handbook for radiant 
heat flux values and their observed effects (Table below). As indicated, a critical heat flux 
of 12.5 kW/m2 can be utilized as a failure threshold to assess the threshold for the 
potential ignition of combustibles. 

4.2.2 Sensitive Exposures 

There are numerous sensitive exposures within the vicinity to the proposed ESS that will 
be evaluated for heat flux impact. All distances to and from these exposures will be taken 
to the nearest battery system.  

Exposure Distance (ft.) 

Soccer Field 45 ft. 

Single Story Commercial Structure 80 ft.  

Metro North Tracks 82 ft.  

 



 

 

  

 

 

 

 

 

 



 

4.2.3 Heat Flux and Conclusions 

Extrapolating the heat flux data, the 2.5 kW/m2 threshold is located at approximately 28 
feet from the front of the nearest Megapack 2 XL unit. All exposures previously indicated 
are expected to experience negligible heat flux in the rare event of a full Megapack failure 
and are all outside of the 28 foot boundary. 

Emergency Response Guide 

A product-level Emergency Response Guide (ERG) was provided by Tesla and provides 
an overview of the product materials, handling and use precautions, hazards, emergency 
response procedures, and storage and transportation instructions. Tesla’s Emergency 
Response Guide is publicly available to all First Responders and can be found at: 
https://www.tesla.com/firstresponders 

In addition to this product-level guide, a site-specific Emergency Response Plan (ERP) 
will provide an additional level of safety and familiarization for first responders who may 
be arriving on-scene to an incident at an installation utilizing the Megapack 2 XL system.  

4.3 Primary Consequences of ESS Failure and Mitigative Barriers 
The dynamics of lithium-ion ESS failures are extremely complex, and the pathway of failure 
events may vary widely based on system design, mitigative approaches utilized, and even small 
changes in environmental or situational conditions. However, the primary consequences 
stemming from a propagating lithium-ion battery failure largely fall into a number of specific hazard 
scenarios, as depicted in the diagram and associated table below (though other scenarios not 
listed may certainly also occur). These primary consequences serve as the basis for the 
consequence side of the majority of the fault condition diagrams in the following sections of this 
report. 

While not explicitly detailed in the simplified diagram below, the criticality and effectiveness of the 
barriers may vary based on associated threat or consequence pathway. For example, a water-
based suppression system may be more critical for mitigation of cell or module combustion from 
spreading, ultimately leading to fire spread beyond containment, than it is for preventing off-
gassing within the enclosure, potentially leading to explosion. Similarly, the same water-based 
suppression system may be more effective for mitigating spread of fire throughout the system 
than it is for reducing risk of explosion). 

https://www.tesla.com/firstresponders
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Figure 3-4 - Primary Consequence Diagram 

 

Table 3-1 - Primary Consequence Barriers 

PRIMARY CONSEQUENCE BARRIERS 

Battery Management 
System (BMS) 

Critical BMS sensing parameters for the Megapack 2 XL include 
battery module over / under voltage, cell string over / under voltage, 
battery module over temperature, temperature signal loss, and battery 
module over current. In the event of any abnormal conditions, the 
BMS will generally first raise an information warning, and then trigger 
a corresponding corrective action should certain levels be reached. 

Fire Detection 
External multi-spectrum radiant energy sensing detectors are 
provided to satisfy automatic fire detection requirements of 2020 
FCNYS Table 1206.15. 

Water-Based 
Suppression System 

The Megapack 2/XL does not rely on any external or internal water-
based suppression system to prevent or mitigate hazards resulting 
from large-scale failure.   

Deflagration Protection 

The Megapack 2 XL is equipped with deflagration protection in the 
form of pressure-sensitive vents and sparker system designed to 
ignite any flammable gases and release in a controlled manner before 
they are allowed to accumulate and create an explosive atmosphere 
within the enclosure. 

Electrical Fault 
Protection Devices 

The Megapack 2 XL is equipped with a number of electrical fault 
protection in the form of battery module overcurrent protection, 
inverter DC and AC protection, and ground fault protection. 

Facility Design and 
Siting 

The facility is sited with adequate separation distances from sensitive 
occupancies that may be affected. The BESS installation is provided 
with adequate separation distances from the nearest exposures.The 
BESS facility is bounded by a chain-link fence to prevent unauthorized 
access to the facility.  
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Emergency Response 
Plan / First Responders 

A product-level Emergency Response Guide (ERG) is provided for the 
Tesla Megapack 2 XL, outlining key product information, safety 
hazards, and general emergency response procedures.  

A site-specific Emergency Response Plan (ERP) will provide an 
additional level of safety for the installation utilizing the Megapack 
2XL. 

BMS Data Availability / 
Operations Center 

Tesla Site Controller provides point of interface for the utility, network 
operator or customer SCADA systems to control and monitor the 
energy storage site. 24/7 remote monitoring by Tesla’s Operations 
Center will be provided. 

Fire Service Response 

The site is located within access to the municipal water supply on site 
(hydrant), and the capabilities of the Fire Department are strong. As 
recommended in Tesla’s Emergency Response Guide (ERG); a 
defensive firefighting approach shall be utilized, with water sprayed on 
neighboring exposures and neighboring enclosures if advised by 
Tesla or at the discretion of the first responders. Site-specific training 
and installation familiarization for local responding stations may 
further increase the strength of this barrier, and fire department 
equipment and capabilities will be strong with this familiarization.  

 

4.4 Fault Condition Analysis 
Per FCNYS §1206.5.1, the analysis shall evaluate the consequences of the following failure 
modes and others deemed necessary by the AHJ: 

1. A thermal runaway condition in a single ESS rack, module or unit. 

2. Failure of any battery (energy) management system. 

3. Failure of any required ventilation or exhaust system. 

4. Voltage surges on the primary electric supply. 

5. Short circuits on the load side of the ESS. 

6. Failure of the smoke detection, fire detection, fire suppression, or gas detection 
system. 

7. Required spill neutralization not being provided or failure of a required secondary 
containment system. 

For the purposes of this report, it shall be assumed that all construction, equipment, and systems 
that are required for the ESS shall be installed, tested, and maintained in accordance with local 
codes and the manufacturer’s instructions. The assessment is based on the most recent 
information provided by New Leaf Energy at the time of this report. 

The following table provides a summary of findings from the hazard mitigation analysis performed 
in fulfillment of the 2020 FCNYS §1206.5.1, with each fault condition described in greater detail, 
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accompanied by simplified bowtie diagrams for visualization of mitigative barriers. Additionally, 
full bowtie diagrams with barrier descriptions are provided in Appendix A. 

Table 3-2 - Summary of Fault Condition Analysis 

Compliance Requirement Comments 

1. Thermal runaway condition in a 
single ESS rack, module, or 
unit 

A number of passive and active measures are 
implemented to reduce the potential of a thermal runaway 
event from occurring including BMS control and active 
cooling to internal components. Battery modules and 
cells have been listed to UL 1973 and UL 1642. 

Should a thermal runaway event occur, additional 
mitigative measures are provided to prevent further 
propagation of failure throughout the system (see Section 
3.3 above for list of all consequence barriers). 

2. Failure of any battery (energy) 
storage management system 

In the event of a failure of module-level BMS, the 
Megapack-level BMS (which may be considered “ESMS”) 
shall isolate effected modules, mitigating against further 
propagation of failure across the system. Should a failure 
of the Megapack-level BMS occur, each module is 
equipped with a dedicated BMS to provide corrective 
actions in case of detection of abnormal operation 
outside of set parameters. To further isolate any failure 
stemming from a failure of the energy storage 
management system, passive and active electrical fault 
protections are provided at multiple levels, as described 
in Section 2.2.6 above.  

3. Failure of any required 
ventilation or exhaust system 

The Megapack 2 XL does not utilize a system to exhaust 
flammable gasses, as lithium-ion batteries do not release 
flammable gas during normal operations. Flammable 
gasses generated during abnormal operations are 
mitigated by the Megapack 2 XL’s proprietary explosion 
mitigation system.  

4. Failure of the smoke detection, 
fire detection, fire suppression, 
or gas detection system 

The Tesla Megapack 2 XL does not rely on a dedicated 
smoke detection, fire detection, or gas detection system 
for safe operation or to mitigate the effects of thermal 
runaway. Multi-spectrum infrared (IR) detection, however, 
is provided to satisfy the automatic fire detection 
requirements. Should the eternal automatic detection 
systems fail, it is anticipated that BMS fault notifications 
shall be transmitted to Tesla’s 24/7 Operations Center, 
alerting system owner to abnormal conditions. Data from 
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the BMS may be communicated to the Subject Matter 
Expert to provide guidance to the fire department in case 
of emergency. 

The Megapack 2 XL does not rely on an integrated fire 
suppression system (such as internal water-based or 
gas-phase suppression system) to mitigate the hazards 
associated with propagating thermal runaway. 
Destructive fire testing and subsequent fire modeling has 
shown that the robust passive thermal protection of the 
Megapack 2 XL design will prevent an unlikely fire from 
cascading to an adjacent Megapack from the initiating 
system.   

Furthermore, UL 9540A Unit level testing indicates that 
no flaming occurred and that no propagation of heat from 
the initiating unit to adjacent units / modules reached 
levels capable of initiating cell venting or thermal 
runaway. It is anticipated that sufficient water will be 
accessible for defensive operations by firefighters arriving 
on-site, due to the robust municipal water supply that is 
provided in proximity to the installation. 

5. Voltage surges on the primary 
electric supply (FCNYS 
§1206.5.1(4)) 

Voltage surges on the primary electric side are 
anticipated to be mitigated by the provided BMS and 
inverter controls, voltage monitoring and automatic 
disconnect provided by the BMS, in addition to a number 
of passive circuit protections briefly noted in Section 2.2.6 
of this report.  

6. Short circuits on the load side 
of the ESS (FCNYS 
§1206.5.1(5)) 

Short circuits on the load side of the ESS are anticipated 
to be mitigated by BMS control and subsequent safety 
actions, in addition to a number of passive circuit 
protections briefly noted in Section 2.2.6 of this report. 

 
Thermal Runaway Condition 

Thermal runaway, as defined per NFPA 855 §3.3.20, is defined as the condition when an 
electrochemical cell increases its temperature through self-heating in an uncontrollable 
fashion and progresses when the cell’s heat generation is at a higher rate than it can 
dissipate, potentially leading to off-gassing, fire, or explosion. The cause of a thermal 
runaway event can range from a manufacturer defect in the cell, external impact, exposure 
to dangerously high temperatures, or a multitude of controls and electrical failures. 
Furthermore, a thermal runaway event in a single cell can propagate to nearby cells, thus 
creating a cascading runaway event across battery modules and racks, leading to more 
heat generation, fire, off-gassing, and increased potential for a deflagration event. 
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The Tesla Megapack 2 XL is equipped with a number of passive and active mitigations 
such as BMS Control and active thermal management system for cooling of internal 
components to reduce the potential of a thermal runaway event from occurring, as is 
depicted on the threat side of the diagram below. Threat scenarios accounted for include 
single-cell thermal runaway, multi-cell thermal runaway, and internal defect or failure not 
resulting in thermal runaway, leading to the primary hazard event (propagating cell failure 
leading to off-gassing or fire).  

Should thermal runaway occur within a battery module, a number of key barriers are 
provided to mitigate against propagation of failure throughout the system leading to more 
severe consequences, which are described in detail in Section 3.3 of this report above.  

Figure 3-5 - Thermal Runaway Condition Diagram 

 

Table 3-3 - Thermal Runaway Condition Barriers 

Barrier Barrier Description 
THREAT BARRIERS 

Battery Management 
System (BMS) 

BMS provides sensing and control of critical parameters 
and triggers protective or corrective actions if system is 
operating out of normal parameters. Parameters include 
battery module over / under voltage, cell string over / 
under voltage, battery module over temperature, 
temperature signal loss, and battery module over current. 
In the event of any abnormal conditions, the BMS will first 
raise an information warning and then trigger a 
corresponding corrective action should certain levels be 
reached. 

Thermal Management 
System 

Active thermal management system provides liquid 
cooling to internal components within the Megapack 2 XL 
to limit heat diffusion. 

Cell Thermal Abuse 
Tolerance 

Cell has been tested and listed to UL 1973 in which 
thermal abuse tolerance was tested. 

Module Thermal Abuse 
Tolerance 

Module has been tested and listed to UL 1973 in which 
thermal abuse tolerance was tested. 

CONSEQUENCE BARRIERS 
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See Section 3.3 above for list of primary consequence barriers. 

 

Failure of any Battery (Energy) Storage Management System 

The loss, failure, or abnormal operation of an energy storage control system (controllers, 
sensors, logic / software, actuators, and communications networks) may directly impact 
the proper function of the system. The Tesla Megapack 2 XL utilizes a tiered hierarchy of 
controls starting at the module level up to the site level.  

In the event of a failure of module-level BMS, the Megapack-level BMS (which may be 
considered “ESMS”) shall isolate effected modules, mitigating against further propagation 
of failure across the system. Should a failure of the Megapack-level BMS occur, each 
module is equipped with a dedicated BMS to provide corrective actions in case of detection 
of abnormal operation outside of set parameters. To further isolate any failure stemming 
from a failure of the energy storage management system, passive and active electrical 
fault protections are provided at multiple levels, as described in Section 2.2.6 above.  

Finally, should a propagating thermal runaway occur, a number of key barriers are 
provided to mitigate against propagation of failure throughout the system leading to more 
severe consequences, which are described in detail in Section 3.3 of this report above. 

Figure 3-6 - Failure of an Energy Storage Management System Diagram 

  

Table 3-4 - Failure of an Energy Storage Management System Barriers 

Barrier Barrier Description 
THREAT BARRIERS 

Energy Storage 
Management System 
(ESMS) 

Megapack-level Energy Storage Management System 
(ESMS) supervising output of all modules at AC bus level 
to provide isolation / protective actions in case of module 
BMS failure. 

Module BMS 
Module-level BMS to provide isolation / protective actions 
in case of ESMS failure. 

System Shutdown / 
Disconnect 

Multiple levels of passive and active electrical protections 
are provided for the Megapack 2 XL including module 
overcurrent protection via fusible links on the DC side of 
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the modules, inverter DC and AC protections, and ground 
fault detection. 

Passive Circuit Protection 
and Design 

Fused disconnects and DC disconnect switches, in 
addition to ground fault detection / interruption and over 
voltage protection provided. 

Cell Electrical Abuse 
Tolerance 

Cell tested and certified to UL 1642 Standard for Lithium 
Batteries. 

CONSEQUENCE BARRIERS 

See Section 3.3 above for list of primary consequence barriers. 

 

Failure of any Required Ventilation or Exhaust System 

The Megapack 2 XL does not utilize a system to exhaust flammable gasses, as lithium-
ion batteries do not release flammable gas during normal operations. Flammable gasses 
generated during abnormal operations and explosion hazards are mitigated by the 
Megapack 2 XL’s proprietary explosion mitigation system. 

Failure of the Smoke Detection, Fire Detection, Fire Suppression, or Gas Detection 
System 

The Tesla Megapack 2 XL does not rely on a dedicated smoke detection, fire detection, 
or gas detection system. Multi-spectrum infrared (IR) detection is provided to satisfy the 
automatic fire detection requirements of the 2020 FCNYS Table 1206.15. Should IR 
detection systems fail, it is anticipated that BMS fault notifications shall be transmitted to 
Tesla’s 24/7 Operations Center, alerting system owner to abnormal conditions. Data from 
the BMS may be communicated to a Subject Matter Expert to provide guidance to the fire 
department in case of emergency. 

The Megapack 2 XL does not inherently rely on an integrated or external fire suppression 
system to mitigate a thermal runaway failure event. A fire is not expected to propagate 
through the system or to nearby exposures based on UL 9540A Unit level testing, 
indicating that no flaming occurred and that no propagation of heat from the initiating unit 
to adjacent units / modules reached levels capable of initiating cell venting or thermal 
runaway. Destructive fire testing and subsequent fire modeling has further assessed the 
robustness of the Megapack 2 XL system design and resistance to propagating failures. 
Furthermore, fire department response is expected to be strong based on training, robust 
firefighting capabilities and timely response. 
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Figure 3-7 - Failure of Smoke Detection, Fire Detection, Fire Suppression, or Gas Detection System 
Diagrams 

 

Table 3-5 - Failure of Smoke Detection, Fire Detection, Fire Suppression, or Gas Detection System 
Barriers 

Barrier Barrier Description 
CONSEQUENCE BARRIERS 

Battery Management 
System (BMS) 

BMS provides sensing and control of critical parameters 
and triggers protective or corrective actions if system is 
operating out of normal parameters. Parameters include 
battery module over / under voltage, cell string over / 
under voltage, battery module over temperature, 
temperature signal loss, and battery module over current. 
In the event of any abnormal conditions, the BMS will first 
raise an information warning and then trigger a 
corresponding corrective action should certain levels be 
reached. 

Deflagration Protection 

The Megapack 2 XL is equipped with deflagration 
protection in the form of pressure-sensitive vents and 
sparker system designed to ignite any flammable gases 
and release in a controlled manner before they are 
allowed to accumulate and create an explosive 
atmosphere within the enclosure. 

Thermal Isolation / 
Cascading Protection 

Thermal isolation shown to be effective in limiting heat 
transfer between Megapacks in UL 9540A Unit level 
testing. 

Facility Design and Siting 
Facility design and siting is strong. The system is 
proposed to be installed in a secured area. The 
Megapack 2XLs are provided with the minimum required 
separation distances from the adjacent exposures. 

Emergency Response Plan / 
First Responders 

Product-level Emergency Response Guide (ERG) 
provided by Tesla. An additional level of safety will be 
provided via site-specific Emergency Response Plans 
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(ERP) in accordance with the requirements of the 
FCNYS.  

BMS Data / Operations 
Center  

Megapack data accessible remotely via Tesla’s 24/7 
Operations Center. 

Fire Service Response 

Site-specific training and installation familiarization for 
local responding stations will increase the strength of this 
barrier, and fire department equipment and capabilities 
will be strong with this familiarization. Given the adequate 
water supply within the vicinity of the installation, water 
will be available for defensive firefighting tactics such as 
cooling of nearby enclosures or other high-risk exposures 
(if warranted). 

 

 

Voltage Surges on the Primary Electric Supply 

Voltage surges on the primary electric supply are expected to be largely mitigated by 
voltage monitoring and corrective actions taken by the BMS. Should corrective actions 
triggered by the BMS fail to prevent further propagation of failure, a number of electrical 
fault protections are provided for the Megapack 2 XL, as are briefly described in Section 
2.2.6 of this report. 

Figure 3-8 - Voltage Surges on the Primary Electric Supply Diagram 

 

Table 3-6 - Voltage Surges on the Primary Electric Supply Barriers 

Barrier Barrier Description 
THREAT BARRIERS 

Voltage Monitoring 
Voltage is measured by BMS, triggering fault and alarm 
monitor indicators, and potential system disconnect or 
other corrective actions if operating out of normal 
parameters. 

System Shutdown / 
Disconnect 

Multiple levels of passive and active electrical protections 
are provided for the Megapack 2 XL including module 
overcurrent protection via fusible links on the DC side of 
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the modules, inverter DC and AC protections, and ground 
fault detection. 

Battery Management 
System (BMS) 

BMS provides sensing and control of critical parameters 
and triggers protective or corrective actions if system is 
operating out of normal parameters. Parameters include 
battery module over / under voltage, cell string over / 
under voltage, battery module over temperature, 
temperature signal loss, and battery module over current. 
In the event of any abnormal conditions, the BMS will first 
raise an information warning and then trigger a 
corresponding corrective action should certain levels be 
reached. 

Inverter / PCS Controls 

Inverter modules equipped with both DC protection via 
high-speed pyrotechnic fuse for passive or active 
isolation of battery module, as well as dedicated AC 
contactor and AC fuses should an abnormal electrical 
event occur at the inverter module on the AC side of the 
circuit. 

Passive Circuit Protection / 
Design 

Fused disconnects and DC disconnect switches, in 
addition to ground fault detection / interruption and over 
voltage protection provided. 

System Electrical Abuse 
Tolerance System tested and listed to UL 9540. 

CONSEQUENCE BARRIERS 

See Section 3.3 above for list of primary consequence barriers. 

  
 
Short Circuits on the Load Side of the ESS 

Short circuits on the load side of the ESS are anticipated to be largely mitigated by BMS 
control and passive circuit protection and design (e.g., fused disconnects, ground fault 
detection / interruption, and overvoltage protection), as described in previous sections of 
this report. The Megapack 2 XL has been tested and listed to UL 9540A, demonstrating 
adequate system electrical abuse tolerance and compatibility of constituent components.  

Finally, as is consistent across all previous fault conditions covered above, should 
propagating thermal runaway occur, a number of key barriers are provided to mitigate 
against propagation of failure throughout the system leading to more severe 
consequences, which are described in detail in Section 3.3 of this report above.  
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Figure 3-9 - Short Circuits on the Load Side of the ESS Diagram 

 

Table 3-7 - Short Circuits on the Load Side of the ESS Barriers 

Barrier Barrier Description 
THREAT BARRIERS 

Battery Management 
System (BMS) 

BMS provides sensing and control of critical parameters 
and triggers protective or corrective actions if system is 
operating out of normal parameters. 

Parameters include battery module over / under voltage, 
cell string over / under voltage, battery module over 
temperature, temperature signal loss, and battery module 
over current. In the event of any abnormal conditions, the 
BMS will first raise an information warning and then 
trigger a corresponding corrective action should certain 
levels be reached. 

Voltage Monitoring 
Voltage is measured by BMS, triggering fault and alarm 
monitor indicators, and potential system disconnect or 
other corrective actions if operating out of normal 
parameters. 

System Shutdown / 
Disconnect 

Multiple levels of passive and active electrical protections 
are provided for the Megapack 2 XL including module 
overcurrent protection via fusible links on the DC side of 
the modules, inverter DC and AC protections, and ground 
fault detection. 

Passive Circuit Protection / 
Design 

Fused disconnects and DC disconnect switches, in 
addition to ground fault detection / interruption and over 
voltage protection provided. 

System Electrical Abuse 
Tolerance System tested and listed to UL 9540. 

CONSEQUENCE BARRIERS 

See Section 3.3 above for list of primary consequence barriers. 
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4.5 Analysis Approval 
As per FCNYS §1206.5.2, the fire code official shall be permitted to approve the hazardous 
mitigation analysis as documentation of the safety of the ESS installation provided the 
consequences of the analysis demonstrate the following: 

1. Fires will be contained within unoccupied ESS rooms or areas for the minimum 
duration of the fire-resistance rated separations identified in Section 12014.4. 

2. Fires in occupied work centers will be detected in time to allow occupants within the 
room or area to safely evacuate. 

3. Toxic and highly toxic gases released during fires will not reach concentrations in 
excess of IDLH level in the building or adjacent means of egress routes during the 
time deemed necessary to evacuate occupants from any affected area. 

4. Flammable gases released from ESS during charging, discharging and normal 
operation will not exceed 25 percent of their lower flammability limit (LFL). 

5. Flammable gases released from ESS during fire, overcharging and other abnormal 
conditions will be controlled through the use of ventilation of the gases preventing 
accumulation or by deflagration venting. 

Table 3-8 - Summary of Analysis Approval 

Compliance Requirement Comments 

1. Fires will be contained within 
unoccupied ESS rooms or areas for the 
minimum duration of the fire-resistance 
rated separations identified in Section 
1206.14.4 

Not applicable. The Megapack 2 XL is 
intended for outdoor ground-mounted 
installations only and shall not be installed 
within any ESS rooms or structures. 

2. Fires in occupied work centers will be 
detected in time to allow occupants 
within the room or area to safely 
evacuate 

Not applicable. The Megapack 2 XL is not 
intended to be installed in any occupied work 
centers.  

3. Toxic and highly toxic gases released 
during fires and other fault conditions 
will not reach concentrations in excess 
of immediately dangerous to life or 
health (IDLH) level in the building or 
adjacent means of egress routes during 
the time deemed necessary to evacuate 
from that area. 

Compliant. Additional testing and third-party 
analysis performed on products of combustion 
from the Megapack 2 XL at locations 20 ft and 
5 ft conclude no traces of Mercury or 27 
different metals tested for. HF was detected at 
values of 0.10 and 0.12 ppm over the course of 
the test – far below accepted NIOSH 
Immediately Dangerous to Life or Health (IDLH) 
value of 30 ppm for HF.  

The installation is proposed to be sited in an 
area with adequate separation distances. The 
Megapack 2XLs meet or exceed the minimum 
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prescribed separation distances of the 2020 
FCNYS Chapter 12.  

4. Flammable gases released during 
charging, discharging, and normal 
operation will not exceed 25 percent of 
the LFL. 

Not applicable. Lithium-ion batteries do not 
release flammable gases during charging, 
discharging, or normal operation. 

In the case of flammable off-gases being 
released due to a thermal runaway event, the 
Megapack 2 XL is equipped with pressure-
sensitive vents and sparker system designed to 
ignite any flammable gases and release in a 
controlled manner before they are allowed to 
accumulate and create an explosive 
atmosphere within the enclosure. 

5. Flammable gases released from ESS 
during fire, overcharging and other 
abnormal conditions will be controlled 
through the use of ventilation of the 
gases preventing accumulation or by 
deflagration venting. 

Compliant. The Megapack 2 XL is equipped 
with deflagration protection in the form of 
pressure-sensitive vents and sparker system 
designed to ignite any flammable gases and 
release in a controlled manner before they are 
allowed to accumulate and create an explosive 
atmosphere within the enclosure. 

 
  



 

APPENDIX A – DETAILED HMA DIAGRAMS AND BARRIER DESCRIPTIONS  
A.1 All Fault Conditions 
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A.2 Thermal Runaway Condition 
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A.3 Failure of an Energy Storage Management System 
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A.4 Failure of a Required Smoke Detection, Fire Detection, Fire Suppression, or Gas  
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A.5 Voltage Surges on the Primary Electric Supply 
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A.6 Short Circuits on the Load Side of the ESS 
 



 

APPENDIX B – HMA METHODOLOGY 
This Appendix serves as a supplemental write up for the overall Hazard Mitigation Analysis (HMA) 
and provides additional context on the Bowtie methodology used, as well as key definitions and 
concepts. 

ESRG utilizes the bowtie methodology for hazard and risk assessments, as is described in 
ISO.IEC IEC 31010 §B.21, as it allows for in-depth analysis on individual mitigative barriers and 
serves as a strong tool for visualizing the chronological pathway of threats leading to critical 
hazard events, and ultimately to greater potential consequences, as depicted in the figure below. 
This simple diagrammatic way of describing and analyzing the pathways of a risk from hazards 
to outcomes can be considered to be a combination of the logic of a fault tree analyzing the cause 
of an event and an event tree analyzing the consequences.  

The strength of the bowtie approach comes from its visual nature, which forgoes complex, 
numerical tables for threat pathways which show a single risk or consequence and all the barriers 
in place to stop it. On the left side are the threats, which are failures, events, 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 fire code such as an unexpected thermal runaway. 

 

 Hazard Event / Top Event 
The hazard (or “top”) event – depicted as the center point in the middle of the bowtie 
diagram – represents a deviation from the desired state during normal operations (in this 
case, a thermal runaway or cell failure event), at which point control is lost over the hazard 
and more severe consequences ensue. This event happens before major damage has 
occurred, and it is still possible to prevent further damage. 

 Threats 

There often may be several factors that cause a “top event”. In bowtie methodology, these 
are called threats. Each threat itself has the ability to cause the center event. Examples of 
threats are hazardous temperature conditions, BMS failure, and water damage from 
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condensation, each leading to cell failure (the center event for many of the following bowtie 
diagrams for lithium-ion ESS failures). 

Threats may not necessarily address a fully involved system fire or severe explosion, but 
rather smaller, precursor events which could lead to these catastrophic consequences. 
Some threats occur without any intervention, such as defect propagation or weather-
related events, while others represent operational errors (either human or system-
induced). Often threats 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 diagrams that follow include careful selection and placement of each 
of the elements to best capture the perspective of system owners and operators 
responsible for ensuring safe operation. 

 Consequences 
Consequences are the results of a threat pathway reaching and exceeding its center 
event. For the models described here, the center events were selected as the event in 
which proactive protections give way to reactive measures mostly related to fire protection 
systems and direct response. As the center event then is defined as either “cell failure” or 
propagating cell failure, the consequences in the models described assume a condition 
exists in which flammable gas is being released into the system or a fire is burning within 
the system. 

Consequence pathways include barriers that may help to manage or prevent the 
consequence 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 
properly mitigated) and may also be the threat that could result in several other 
consequences. The task force identified a set of common consequences representing 
areas of key concern to utilities, energy storage system operators, and first responders. 

 Barriers 
In order to control risks, mitigative “barriers” are placed to prevent propagation of failure 
events across the system. A barrier can be any measure taken that acts against an 
undesirable force or intention, in order to maintain a desired state, and can be included as 
proactive threat barriers or reactive consequence barriers. 

Each barrier in these models is more indicative of a concept that may include a single 
approach or may consist of a complex series of combined measures. Similarly, the 
analysis may not include barriers required to prevent the threats at the far left of the 
diagram (which would be placed even further left) to ensure the models do not extend 
infinitely, though the incorporation of these variables into site-specific safety evaluations 
may provide additional benefit. This list does not contain all possible solutions and in some 
designs, these barriers may not exist at all. Many of the same barriers apply to a number 
of threats. 
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Barriers may mitigate hazards or consequences in a variety of ways. For example, 
common barriers to thermal runaway include active electrical monitoring and controls, 
redundant failure detection, and even passive electrical safeties (such as over-current 
protection devices and inherent impedances). Should these systems fail to detect the 
threat, shutdown the system, or otherwise prevent thermal runaway from occurring, the 
hazard may persist. 
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APPENDIX D – REFERENCED DOCUMENTATION 
[1] Tesla_Megapack 2_Megapack 2XL-_ANSI-UL_9540A_Unit_Level_Report.pdf 

[2] Tesla_Megapack_2_and_XL_FPE_Report_Final.pdf 

 

APPENDIX E – REFERENCED CODES AND STANDARDS 
 NFPA 855 Standard for the Installation of Stationary Energy Storage Systems, 2020 

Edition 

 International Fire Code §1207 Electrical Energy Storage Systems, 2021 Edition 

 UL 9540A Standard for Test Method for Evaluation Thermal Runaway Fire Propagation 
in Battery Energy Storage Systems, 4th Edition 

 UL 9540 Standard for Energy Storage Systems and Equipment, 2nd Edition 
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ZONING SUMMARY TABLE
PARCEL NUMBER(S): 69.50-2-1 (333 NORTH BEDFORD ROAD)
ZONING DISTRICT: ML - LIGHT MANUFACTURING DISTRICT

DESCRIPTION UNITS REQUIRED PROVIDED NOTES

MINIMUM LOT AREA SQ. FT. 10,000 1,352,243

MAXIMUM BUILDING COVERAGE % 45

MAX. DEVELOPMENT COVERAGE % 70

MIN. LOT WIDTH FEET 75 N/A

MIN. LOT DEPTH FEET 75 N/A

MIN. FRONT SETBACK [NON-RES./RES.] FEET 10 / 10 556 TO FENCE

MIN. REAR SETBACK [NON-RES./RES/] FEET 10 / 30 31± TO FENCE

MIN. SIDE SETBACK [NON-RES./RES.] FEET 10 / 30 210 TO FENCE

MIN. FRONT BUFFER FEET 10 14.5

MIN. REAR BUFFER FEET 10 30.5

MIN. SIDE BUFFER FEET 10 200'

FENCE HEIGHT FEET 6.5 7

43% (EXISTING)* NO BUILDING
PROPOSED

72.3% (EXISTING)*
73.0% (PROPOSED)

*PER SITE PLAN REVIEW AND VARIANCE RECEIVED FOR   "THE PARK 333 (SHOPRITE
EXPANSION)" DATED JUNE 20, 2023

EXISTING

1,352,243

1,352,243

 BUILDING COVERAGE SQ. FT. 563,074(*) NO BUILDING
PROPOSED

NO BUILDING
PROPOSED

9,070 SF DEVELOPED
AREA ADDED

VARIANCE REQUIRED
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