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1.1

EXECUTIVE SUMMARY

Purpose

The purpose of this document is to detail the proper emergency responses to potential
events at Convergent’s Battery Energy Storage System (BESS), Warwick ES2 facility,
located in the Village of Warwick, NY within the Orange and Rockland (O&R) service
territory.

The following events are considered in this document:
» Site Description

+ Convergent Response Plan

+ Emergency Contacts

« Failure and Hazard Risk Analysis

= Battery System Information

 Firefighting and Post-Fire Considerations

This document shall be activated at the start of site construction activities and be in effect
during commissioning, normal operations and through the decommissioning of the facility.

All alarms from the BESS will be under 24-Hour central monitoring by the Convergent
Network Operations Center (NOC). In any event, Convergent will coordinate all the response
as it pertains to the BESS facility. Convergent will directly contact local emergency
responders including the Warwick Fire Department, as soon as an event requiring
emergency response is reported, and the O&R control room will be notified in the event of

an emergency but is not expected to perform any actions unless specifically requested.
In the event of an Emergency please call Convergent Energy & Power at 917-508-0275.

Convergent will periodically update this document with regards to input from stakeholders,
Federal, county, and local requirements, and facility updates. Appropriate parties will be

notified of any revisions to this document.
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2 DEFINITIONS

BESS - Battery Energy Storage System

BMS — battery Management System

Convergent — Convergent Energy & Power

ERT — Emergency Response Team

E-Stop — Emergency Stop

FDS - Fire Detection System

FSS — Fire Suppression System

GE — General Electric

IEC — International Electrotechnical Commission

IEEE - Institute of Electrical and Electronics Engineers
NEC — National Electric Code

NEMA — National Electrical Manufacturers Association
NFPA — National Fire Protection Association

NOC — Network Operations Center

O&R ~ Orange & Rockland Utility Company

OSHA — Occupational Safety and Health Administration
PCB - Polychlorinated Biphenyls

PPE — Personal protective Equipment

RIU — Reservoir Inverter Unit

RSU — Reservoir Storage Unit

SCBA - Self-Contained Breathing Apparatus

UL — Underwriter Laboratories
SCABA = Swperviiery Contnl| and Dete Aguishion
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3.1

SITE DESCRIPTION

Facilities Description

The Warwick ES2 BESS with total nameplate rating of 3.4 MW / 24.3 MWh will be comprised
of two identical energy storage blocks, with each block consisting of three (3) Reservoir
Storage Units (RSU) connected to one Reservoir Inverter Unit (RIU) manufactured by
General Electric (GE). The facility will also include an auxiliary transformer and switchboard,

and a metal enclosed switchgear. A conceptual rendering of the facility is provided in Figure

1 below.

Figure 1: Facility Rendering

Each of the battery cabinets is designed to contain an integrated Fire Detection System
(FDS) and Fire Suppression System (FSS) utilizing the Stat-X potassium-based aerosol
solution, as well as fire alarms/strobe lights.

The BESS also incarporates a SCADA system that communicates all necessary operations
data to the Convergent NOC. The BESS can also be operated remotely by the NOC via
SCADA. The installed system is always connected in stand-by mode except when charging,
discharging, or off-line for maintenance. The system is unmanned and controlled / operated
remotely from Convergent Energy & Power's New York based NOC.

Facility Lighting and Security

The energy storage facility will be equipped with flood lighting for visibility after daylight hours
and security cameras strategically placed for 24-Hour monitoring. The facility is also
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proposed to be fenced around the perimeter and to have a lockbox with keys for access
inside the fence line. No individual shall be permitted to enter the facility without the

expressed consent of Convergent.
Site Access Route

The facility shall be accessed via Church Street, off Forester Avenue in the Village of
Warwick, NY. The access route for emergency services to the facility is as shown in Figure

2 below.

BESS
Facility
fages
"g6Ed

& 2020 Google
Figure 2: Site Access Route

A staging plan will be in agreement with the property owner and emergency services to
ensure all emergency responders can conveniently access the facility in parallel in the event
of an emergency. The access road to the BESS site shall always be maintained to guarantee
accessibility to the site by emergency personnel, especially during inclement weather.
Convergent will ensure that maintenance contracts for snow removal, landscaping and other

ongoing upkeep activities are in place by the start of the site development,
Site Surrounding Area

The parcel the facility is sited on is located on the east side of 28 Church Street, Warwick,
NY 10990. The parcel features a commercial building with designated parking areas for
around the building. Normal business hours for the building are 5am — 7pm. The land parcel

is flanked by private residential dwellings to the northeast, wetlands to the east, a railroad to
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the south, more commercial land parcels and to the West and the Warwick Fire Department

conveniently located to the northwest.

A total of two (2) fire hydrants have been identified in proximity to the BESS site. These water
sources are identified on the Facility Evacuation Plan in Section 4.4, Figure 6. The fire
hydrant shall be periodically checked for compliance with NFPA 24.

Approved signage shall be provided on or adjacent to all BESS cabinets. The signage shall

include the following verbiage or equivalent.

ENERGY STORAGE SYSTEM
LITHIUM-ION BATTERIES

ENERGIZED ELECTRICAL
CIRCUITS

FIRE DEPARTMENT PERSONNEL
CONTACT INFO

Figure 3: Typical Signage

4 CONVERGENT ORGANIZATION & RESPONSE PLAN

4.1 Organizational Structure

Convergent Emergency Response Team (ERT) shall manage and control the facilities
remotely by monitoring and operating of both the BESS and interconnection equipment
including all emergency alarms. A full Convergent ERT contact list is provided in Section 5.1,
Table 1.

2020-CEP-DEV-003
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Figure 4: Convergent Organizational Chart

4.2 Emergency Response

In the event of an emergency at the BESS facility, the response will be spearheaded by the
Convergent ERT. The ERT will keep the O&R control room informed as to the facilities status
per normal or emergency communication protocol. For an emergency stemming from the
O&R power grid, the ERT will remove or return the BESS to service at O&R’s direction. The
ERT is staffed by the NOC. All relevant Convergent and O&R contact information are listed
in Section 5.1.

The following responses to events are considered:
* General Facility Emergency Shutdown

* Fire or Thermal Event

* Medical Emergency

«  Chemical Spill

* Unauthorized Individual

In the event of an Emergency please call Convergent Energy & Power at 917-508-0275.
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4.21

4.2.2

IN NO SITUATION SHOULD THE BESS CABINETS BE OPENED BY ANY
UNAUTHORIZED PERSONS OR EMERGENCY RESPONDERS; ALL RESPONSE IS TO
BE COORDINATED BY CONVERGENT AND ITS SUBVENDORS. DO NOT APPLY
WATER TO A BURNING UNIT. THE VILLAGE OF WARWICK IS ADVISED TO PROTECT
OUTSIDE OF THE FENCED AREA ONLY.

General Facility Emergency Shutdown

In the event of a power system failure within the BESS, on the O&R power grid, or at the
direction of the O&R control room, Convergent will:

* Log the status of the facility equipment.

+ Obtain communication with O&R and report facility conditions. Obtain permission to re-

establish connection.

» Get as much equipment ready for re-start as possible while awaiting re-connection or

permission to reconnect.
« Re-start facility equipment and ready BESS equipment for synchronization / operation.
* Operate the BESS equipment in accordance with O&R.

Specific details pertaining to the BESS operations, including equipment isolation procedure
in a shut-down will be provided in the Facility Operations and Maintenance Procedures. It
should be noted that there is no expected impact to the grid during an emergency shutdown.
The NOC will work in a coordinated effort with the O&R control room to ensure that the

system will still shut down in a controlled manner and grid stability will not be affected.
Fire or Thermal Event

Convergent will provide training for local emergency responders pertaining to emergencies
with the BESS. This training will be administered in collaboration with the battery supplier, a
Professional Fire System consultant and coordinated directly with the local emergency
teams during the permitting process. Refreshers will be offered periodically as needed and

revisions to this document will be highlighted.

In the event of a fire or thermal event in the battery cabinets, transformer or other electrical
equipment, the SCADA or site controller will notify the NOC, the ERT, and the O&R control
room. The ERT will lead the response and notify all other relevant responding agencies. In
the event the system is in distress and the NOC does not receive any indication, individuals

2020-CEP-DEV-003

Rev: 2

Date: 10/26/2020



CONVERGENT

present at or near the facility may contact local emergency responders. See below for
specific responses for battery cabinet and transformers / other electrical equipment.

a) Battery Cabinets

The battery cabinets are intended to be left alone and will respond to any thermal event
automatically. It is essential to maintain the integrity of battery cabinet until a Convergent
representative is onsite. A Convergent representative shall be on-site in response to an event
within an hour of notification. DO NOT OPEN THE CABINET DOORS. The battery cabinets
are designed with an integrated fire detection and suppression system including a fire

suppression clean agent to prevent the spread of fire.

A single smoke alarm in a battery cabinet alerts the Convergent NOC. A second smoke/heat
alarm assumes that there is a fire and triggers Stat-X Aerosol fire suppression agent release.
in a case that the Fire Suppression System (FSS) signal indicates that the system has
released the fire suppression agent, the Convergent ERT will contact the Warwick Fire
Department to respond to the event. Specific Fire Fighting considerations are provided in
section 8. If the alarms are determined to be due to a fault, the fault will be investigated and

repairs will be scheduled by Convergent.

Local emergency responders shall be directed to standby on site only to prevent the spread
of fire outside the battery cabinet IF NECESSARY. No one shall attempt to extinguish the
battery fire on or within the battery cabinets. Please refer to Section 8 for more detailed
battery fire considerations for firefighters.

b) Transformers and Other Electrical Equipment

The standard response to fires in a substation should be followed when responding. They
are summarized below:

+ The NOC will open the breaker to isolate and deenergize the affected equipment.

* Any personnel present should be staged uphill / upwind until the arrival of emergency
responders.

* The ERT shall ensure that isolation exists on both the line and load side of the transformer

through the operations of breaker and disconnect switches.
» Local emergency responders should perform the following actions:

i. Do not engage the burning equipment, it may still be energized.
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4.2.3

4.24

4.2.5

ii. Isolate the surrounding area and keep unauthorized individuals away.

iii. Monitor for oil runoff and redirect runoff away from surface water and drainage
ditches.

iv. Monitor the transformers for possible fumes and oil releases, staying upwind

and consider evacuating downwind for at least 100 feet.
v. Remain alert for potential transformer explosions.

vi. A smaller fire can be suppressed using Carbon Dioxide which has a class C
rating to 100,000 volts.

i. Dry Chemical is not recommended as it offers no cooling. Transformer failures
are persistent because the internal fault/arc retains heat in the windings and

surrounding metal keeping oil above it autoignition temperature.

i, For a larger fire, a 25" standoff distance is required, agents should be applied
using a combo nozzle (bubble cup) employing a 30-degree fog pattern, no

straight streams.
Medical Emergency

In the event of a medical emergency within the BESS facility, the NOC should be notified.
Depending on the severity, local emergency responders will be requested. See Section 5.2,

Table 2 for contact information of medical emergency responders.
Chemical Spill

Chemical spills can potentially come from three major sources: battery electrolyte,
transformer oil or HYAC condensate. Spills are highly unlikely and remote monitoring and
periodic facility inspections during routine maintenance of the BESS facility are adequate to
recognize them in a timely manner. Once identified, spills will be cleaned up by Convergent’s
designated maintenance contractor for the project under the direction of Convergent’s
designated Project Manager / Site Manager. Any required risk mitigating actions have been
taken by Convergent personnel in the design of the facility. It should be noted that all

electrical insulating oil used at the site is free of PCBs.
Unauthorized Access

Personnel visiting the BESS facility will only do so with the express consent of the NOC, and
Convergent will be notified to their expected presence at the facility in advance of arrival.
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4.3

4.4

The NOC will monitor the facility through remote surveillance and appropriate action will be
taken if the presence of unauthorized individuals is suspected. Trespassing individuals will

be asked to leave the facility, and local law enforcement will be asked for assistance as

required. All Convergent BESS sites are equipped wit and 24-hour monitoring.

G )
Facility Site Plan / Layout FELRS

The facility site plan is shown below. A detailed facility layout showing the as-built positions

of all BESS and interconnection equipment shall be provided upon construction completion.

Figure 5: Facility Site Plan

Facility Evacuation

On hearing the evacuation alarm, all contractors, visitors, and Convergent employees must
evacuate the BESS facility and rendezvous at a nearby Meeting Point (location to be
determined) for a head count. Convergent personnel at the BESS facility will follow a pre-
determined evacuation route as shown below. This route is subject to revision based on input
from the local AHJs. A sign will be located at the Meeting Point to ensure safety. The Warwick

Fire Department will be alerted to provide support with evacuations and firefighting.
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Emergency
Evacuation
Route

* Battery St age

Figure 6: Facility Evacuation Route

5.1

EMERGENCY CONTACTS

Site Contact List

The following list represents the parties who should be contacted in the event of an
emergency. The Alternate Contacts should be used when the Primary Contact is unavailable.

Primary Contact
Position/Name

Primary Contact
Number

Alternate Contact
Position/Name

Alternate
Contact Number

Site Manager

Robin Gray

646.465.2625

Derek Longo

484.515.9191

NOC & ERT

Chris Streeter

617.939.3805

David Nie

419.348.0986
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Primary Contact
Position/Name

Primary Contact
Number

Alternate Contact
Position/Name

Alternate
Contact Number

On-Call Phones
Johannes

646.210.3247 Rittershausen

Frank Genova 917.508.0191

Convergent HSSE

Manager
612.325.1167

Derek Oosterman

O&R Control Room
Contact

877.434.4100
(To be Confirmed)

Warwick Fire

Department
845.986.3473

Mr. Daniel Schweikart

Table 1: Site Contact List

5.2 Local Emergency Contact List

The following list represents the local emergency contacts for the Village of Warwick who

should be contacted in the event of an emergency.

Emergency Only
. . 911
rouce | Wardk s
P Non-Emergency
845.986.3423
Warwick Emerg::;:y Only
AMBULANCE Community
Ambulance
Service Non-Emergency
845.986.4136
FIRE Warwick Fire Emergency Only
Department 911
St. Anthony’s
HOSPITAL Community 845.986.2276
Hospital

2020-CEP-DEV-003
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Emergency Gas |
Hotline

O&R 800.533.5325

Orange County
Emergency
Management
Office

OTHER 845.615.0400

Table 2: Local Emergency Contact List

6 SYSTEM SAFETY CONSIDERSTIONS

The proposed GE BESS safety features and Battery Management Systems (BMS) work
together to help protect against common industrial battery failure modes due to abuse,
damage or other external factors. These protections are evaluated with a comprehensive
Safety Risk Assessment for the equipment and designed to meet applicable UL, NEC, and
NFPA standards.

The Ll-ion batteries are sourced from Tier-1 suppliers with products that have a track record
of utilizing technology and components that renders the likelihood of a safety event low. Such
an event could be isolated by the module cabinets, rack assemblies, and steel shell of the
storage unit. However, the system design requires at least 10 feet of separation from the
adjacent cabinets and intentional setback from native fuels to provide a buffer for minimizing

the likelihood of engaging materials beyond the site boundaries.

A key aspect in battery safety is adhering to the recommended operating practices. If safe
operating limits are exceeded, the BMS are designed to isolate the affected batteries and
racks from the system. The BMS continues to monitor operating conditions and will return

the battery to service when conditions warrant availability.
Potential hazard sources are identified and discussed as follows.

6.1 Voltage

The BESS is expected to operate in the range of 500VDC to 1500VDC. The National Fire
Protection Agency's (NFPA) standard 70E on electrical safety in the workplace establishes
a limited approach boundary for unqualified workers at 3.3". This boundary is observed in
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6.2

6.3

6.4

the system design to prevent those who are unable to avoid hazards from coming within
arm’'s reach of the exposed electrical conductors. It should be noted that non-contact
electrical detectors cannot be used to determined what equipment may be energized. Also,
operating any E-Stops and disconnects in an emergency may not discharge the BESS,

emergency responders should assume electrical conductors remain hazardous.

Arc-Flash

High string voltage affects both the potential for shock and the potential for arc flash/blast,
which results from components of an electric arc (e.g. vaporized copper) and depends
greatly on the equipment and environment involved in the arc. Industry accepted controls to
prevent injury from arc flash include increasing separation between positive and negative
conductors, regular maintenance to prevent equipment failure, and providing arc-rated PPE

for electrical workers.

Thermal Runaway

Thermal runaway is a process where self-heating in a battery cell can exceed the rate of
cooling thereby causing internal temperatures to increase beyond normal operating limits.
Under these conditions, battery cells may experience melting, off-gassing/venting, and in
extreme cases, fire. Thermal runaway events can occur due to mechanical or electrical
abuse as well as manufacturing defects or metallic dendrites that form an internal short over
time. The BESS is designed and supplied with various devices and/or mechanisms to
prevent, detect and minimize the impact of thermal runaway. For instance, 24/7 system
monitoring, along with automatic detection and isolation at the cell level is included to prevent
a thermal runaway event from taking place. In addition, the system is designed with barriers
and controls in place, such, that thermal runaway cannot propagate from one stack to

adjacent stacks.

Fire

Lithium ion batteries contain flammable liquid electrolyte that may vent, ignite, and produce
sparks when subjected to high temperatures (> 150 0 C (302 0 F)), when damaged, or
abused (e.g., mechanical damage or electrical overcharging). Materials within a battery
energy storage system, including plastics, electrolyte, wire insulation, thermal insulation and

others may be flammable, acting as a potential fuel source during a fire. Without proper
ventilation a combination of gasses can build up in an enclosed space spreading the fire.

The BESS has been designed with integral exhaust ventilation in addition to Smoke and

Automatic Fire Detection systems to help mitigate and contain potential fires. All material

2020-CEP-DEV-003

Rev: 2

Date: 10/26/2020



CONVERGENT

6.5

6.6

components of the system are also appropriately rated, sized and protected to prevent

overheating or mechanical damage that could lead to a fire hazard.

Toxicity

Any contact by personnel with battery electrolyte or battery emissions may be irritating to
skin, eyes, and mucous membranes. In the event of a battery fire, irritating, corrosive and/or
toxic gases such as toxic hydrogen fluoride gas could be produced which may cause
dizziness or suffocation to personnel close by. The use of a positive pressure breathing
apparatus and SCBA gear is recommended for emergency response personnel whenever

responding to battery system fires.

Explosion

Explosion is a very rare but potential risk with battery systems. However, the battery cabinets
have built-in deflagration control using a ventilation system located on the sides of the
cabinets, powered by an independent power source and, an activation mechanism located
away from the cabinets. This explosion venting design helps to maintain flammable gas
emissions in the battery cabinets below 25% Lower Flammable Limit (LFL) and prevent

potential explosions due to cabinet pressure build-up of battery emissions.

7.1

BATTERY INFORMATION

The BESS is comprised of two identical 1.5 MW / 9 MWh energy storage blocks, with each
block consisting of three (3) Reservoir Storage Units (RSU) connected to one Reservoir
Inverter Unit (RIU), manufactured by General Electric (GE). All units have been designed
with protections and a safety approach to energy storage. Each component configuration

and system conform to industry standards and certification requirements.

Reservoir Storage Unit (RSU) Specifications

Each 20’ ISO cabinet is designed to be reach-in only and includes a fully integrated thermal
management, fire detection / suppression and control system. They have a relatively high
energy density of up to 4.1MWh / cabinet. The high-density battery loading minimizes
unoccupied space in the RSU leaving minimal room for gas build-up. The cabinets are NEMA

3R rated and feature more than 4" of fire-barrier grade insulation upgrade.
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Specifications are given below.

RSU-4000 Series

Overview RSU-4000/20
RSU-4000/20
Overview
Nameplate Energy Capacity (KWh.dc, usable} 4184
individual Battery Biades - Factory Installed 20 of 20
Maximum Power - Factory Instalted {KW.dc) 1200
Maximum DC Current - Factory Installed (A} 1600
Available Augmentation Capacity (36 BOL) 0%
Available Augmentation Capacity (kwh.dc) N/A

Battery Information

Battery Chemistry

Lithium-fon, NCM

Battery Moduie Design Energy
Continuous C-Rate <Ci3
Puise C-Rate <C3
Vollage Class 1500V
Mominal DC Voltags iV} 1300

Minimum DC Voltage (Vi
Mechanical Information

Package Format
Dimensions lmm} iL X W X H}
Waight ikg)
Fully Integrated HYAC
Hot Climate Upgrade
Cold Climate Upgrade

6058 x 2438 x 2890 mm
3k

Duaf Self-Contamned 3 Ton Units tHigh Efficiency 10, EER:

+33% Cooling Capacity
+ Electric Heating Package

Fire Suppiession - Aerosol Opticnal
nstallation Pacd/Pier

Cable Entry Bottom
Weatherization MEMA T I
Dasign Conditions

Min Operating Temperature i} -40°C

Max operating Temperature {Ct 50°C [95°C w/ het climate upgrade)
Maximum Altitude !m} 2000
Maximum Relative Humidity (%) 95%, non-condensing
Selsmic Zone UBC Zone -4
Audible Noise <50 dB at 3M
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Figure 8: Reach-In Only Cabinet Design
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Figure 9: Reservoir Design Detail

711 Battery Cell Protection

+» Each cell has Safety Function layer that maintains electrical separation even if the polymer
separator is damaged.

» Each cell has an overcharge safety device designed to prevent current flow once activated.
The fuses are designed to cut the current path when abnarmally high current flows.

» Cell vents are used for controlled release under abnormal conditions or abuse.
7.1.2 Battery Module Protection

» Tested to applicable UL Standards to demonstrate resistance to thermal runaway.

* Monitoring system provides multiple measurements of voltage and temperature. 1

» Rate Fuses that are designed to open on an overcurrent condition.

2020-CEP-DEV-003
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7.2

» Integrated Manual Service Disconnect (MSD) to help to isolate faults within a string. Also
helps to preserve that the PPE required no great than HRC Level 2.

Blade (String) Level Protection
* Blade Protection Units (BPU) can detect and respond to fault conditions.

* Coordinated BPU controls are designed to limit current during abnormal conditions
(Temperature, SOC, Voltage, etc.) to help to minimize secondary effects and prevent

cascading failures.
» String level fuses to help to minimize string contribution to system failures.

* Monitoring system provides multiple measurements of voltage, current, temperature and
independent SOC/SOH estimations.

« Unit and Plant Level Control system can enable blade level shut down rack during fault

conditions.

Reservoir Inverter Unit (RIU) Specifications

Each 20’ RIU is outdoor rated, 3-phase 2.5 MVA Power Conversion units, consisting of a
power transformer close coupled (550V) with an AC inverter system (RIU) capable of sub-

second response times and fault detection. Specifications are given below.

800-1500
3508

%
370
43
<80
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Transformer

Transformer rated power 2500 kVA

Transformer max. power 2750 kVA

LV / MV voltage 0.65 kV /10 - 35 kV

Iranstormer vector Dy1i

Transformer cocling type ONAN {Oil Natural Air Natural)

Qil type Mineral oit {(PCB free) or degradable oil on request

Figure 10: 20°L x 8'W x 9.5’H Reservoir Inverter Unit

7.3 Standards and Compliance List

7.3.1 Energy Storage System
UL 9540 - Energy Storage Systems and Equipment
IEC 62933 - Series Electrical energy storage (EES) systems

IEC 61000-6-2: Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -

Immunity for industrial environments
UL 9540A* - Test Method for Evaluating Thermal Runaway Fire Propagation in ESS

NFPA 855 - Standard for the Installation of Stationary Energy Storage Systems (system
adaptations in process)

7.3.2 Batteries / Battery Racks
UL 1642 - Standard for Lithium Batteries

UL 1973 - Standard for Batteries for Use in Stationary, Vehicle Auxiliary Power and Light
Electric Rail (LER) Applications
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7.3.3

7.3.4

74

IEC 62133 - Secondary cells and batteries containing alkaline or other non-acid electrolytes

— Safety

IEC 62619 - Safety requirements for secondary lithium cells and batteries, for use in

industrial applications
Inverters

IEEE Std 1547 Series — Standard for Interconnecting Distributed Resources with Electric

Power Systems

UL 1741 - Standard for Inverters, Converters, Controllers and Interconnection System

Equipment

IEC 62477-1 - Safety requirements for power electronic converter systems and equipment -
Part 1: General

IEC 61000-6-2: Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -

Immunity for industrial environments
Supplemental Information

* Battery manufacturer has completed Cell and Module testing — GE will leverage that data

and execute relevant rack/system testing in near future
Fire Risk Assessment (FRA) has been completed for similar projects
NFPA 68, Explosion Protection by Deflagration Venting in process with 3rd party

Battery management System (BMS)

Battery Monitoring System (BMS) is integrated into the BESS and wili disconnect electrical
equipment or place it in a safe operating condition if potentially hazardous temperatures or
other conditions such as short circuits, overvoltages, overcurrents, etc are detected. BMS is
designed to monitor, relay and balance battery cell voltages, currents and temperatures.
System shall have the ability to isolate affected modules from the rest of the system and

communicate directly with the NOC.
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8 BATTERY FIRE PROTECTION SYSTEMS
8.1 Fire Detection System
1 Horn/Strobe
Internal to Electrical 3 smcke detectors total
Compartment _~""(1n Control Panel}
4 Notification - - — 3% 100 g Canisters
Appiiance Circuit ~, Plus 1 60 g thermal
Modules ~— "I"" Canister in LV Panel
x"ax .\\-
N
i
|
Szt AN
Control Panel = YW Voltage Panel
1 Abort Button

2 Disable Switches

I

. = L Electrical Compartment i

Figure 11: Cabinet Interior Fire System Components

HorniStrobe

Electrical Compartment
Exterior

Manual Pull=__

Figure 12: Cabinet Exterior Fire System Components

8.1.1 Smoke Detection

Carbon monoxide programmed gas detector shall be installed to detect smoke before
temperature rise significantly. Each RSU is designed with two (2) detection zones - Battery
compartment and Electrical Compartment. Battery compartment contains a total of 4 x
conventional (non-addressable) photoelectric smoke detectors, type CPS-24. Electric
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compartment contains a total of Total of 3 x Addressable Photoelectric Smoke Detector
detectors, type PAD100-PD.

8.1.2 Horn/Strobe

A horn strobe is included in the fire detection system to provide audible and visual notification

of a potential fire incident in the battery cabinets.

8.2 Fire Suppression System (FSS)

Stat- X Canisters Locations and Smoke Detectors - Battery Compartment

8 x 500 g Stat-x Canisters

2 Smoke Detectors
In the attic

2 Smoke Detectors
i the HVAC returns

Figure 13: Fire Suppression Clean Agent Details

The Figure 13 above illustrates the general layout of the FSS components in an RSU battery
compartment. Each RSU will be provided with two (2) detection zones:

« Battery compartment (4 smoke sensors and 8 Stat-X Cannisters)

¢ Electrical compartment (3 smoke sensors)

In the event of a battery fire in a single RSU, the following response will occur:

s The first smoke detector in the affected zone triggers an alarm, a second triggers
the FSS.

¢ The affected RSU block is shut down automatically.

e The Stat-X aerosol agent will be automatically dispersed to contain fire.
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e The battery temperature, alarms, smoke detector, FSS discharge (by RSU) are
actively monitored by the battery management system (BMS).

e The BMS also works to pinpoint the exact origin of the fire and determine if external

sprinkler zones should be activated.

e Convergent NOC will coordinate with emergency first responders to contain fire

safely and adequately.

8.3 Deflagration / Explosion Control

Deflagration in the cabinets will be accomplished by maintaining flammable gas emissions
below 25% Lower Flammable Limit (LFL) using a specifically designed ventilation system

powered by an independent power source.

Barometric

Ventilation Fan i
Fresh Air Inlet

- - \,(—

480 VACIP

Figure 14: Deflagration / Ventilation System Design

The system vents to the side/end of the cabinet which helps avoid failure due to debris or
other build-up on top of the cabinet and features an interlock to prevent use of ventilation

system while FSS agent is fighting fire.

The components of the system are designed and sized based on the following assumptions:
a) Single cell failure

b) Thermal runaway

c¢) Rack system shut down

d) Total of 3 adjacent cells in thermal runaway

e) Smoke & FSS Deployment

2020-CEP-DEV-003
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f) HVAC E-stop

The general layout of the ventilation system components is shown below.

H
5 |
!

REAR END OUTER VIEW
SCME§ ;135

t

SECTRIN B8
REAR END INNER VIEW
SCALE 14335

Figure 15: Deflagration / Ventilation System Details

9 FIREFIGHTING CONSIDERATIONS

In the event of an emergency, Convergent should be immediately notified at 917-508-
0275.

IN NO SITUATION SHOULD THE BESS CABINETS BE OPENED BY ANY
UNAUTHORIZED PERSONS OR EMERGENCY RESPONDERS; ALL RESPONSE IS TO
BE COORDINATED BY CONVERGENT AND ITS SUBVENDORS. DO NOT APPLY
WATER TO A BURNING UNIT. THE VILLAGE OF WARWICK FIRE DEPARTMENT IS
ADVISED TO PROTECT OUTSIDE OF THE FENCED AREA ONLY.

9.1 Small Battery Fire Response

A small battery fire shall be defined as an event whereby a the FSS signal indicates that the

fire suppression agent has been released and / or there are visible signs of fire including

2020-CEP-DEV-003
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9.2

smoke and heat, however, smoke and/or fumes are contained within one battery cabinet.

Convergent and GE recommend adherence to the NFPA's BESS EMERGENCIES QUICK
REFERENCE GUIDE. During incidents involving a BESS, responders should follow the
steps: IDENTIFY, SHUTDOWN, WATCHQUT!

Identify - Once a fire is identified, it should be reported to Convergent and other emergency
response units. Convergent, with the aid of the NOC and the BMS, will coordinate with GE
to locate the affected unit configurations and components. A remote shutdown will then be

employed accordingly.

Shutdown - The BESS should be shut down physically by emergency responders if safely
possible. The BESS can be shutdown automatically by the Emergency Stop System.
Emergency responders should locate the E-stop, which will be marked as such and

highlighted on emergency response documents.

Watch Out - Emergency responders should be on the lookout for high voltage, exposed
wires, moving parts, and other hazards. The site should also be monitored for potential
reignition and toxic fumes in the air. The use of a positive pressure breathing apparatus is
recommended for emergency response personnel whenever responding to battery system

fires.

Every fire emergency is unique and requires a customized approach, but a typical battery
incident may include the following response:

* A firefighter would arrive on scene and identify the situation
« Calls for support would be made as necessary
= Convergent’'s NOC should be contacted for assistance in evaluating system status

Larger Battery Fire Response

A larger battery fire shall be defined as an event whereby a the FSS signal indicates that the
fire suppression agent has been released and / or there are visible signs of fire including
smoke and heat, however, the smoke or fumes have spread to two or more battery cabinets
and/or the surrounding BESS facility area. An explosion will also be considered a larger
battery fire.

Assuming a larger battery fire that has breached the battery cabinet and ri sks

spreading, the following sequence of response should occur:

2020-CEP-DEV-003
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The Heat or Smoke detectors in the storage unit could detect a fire and initiate de-

energization.

The Stat-X aerosol fire suppression system is activated to contain the fire until firefighters

arrive.

The affected storage unit and associated reservoir inverter unit would be automatically
de-energized by the control system. As a precaution and depending on the severity of
the incident, adjacent storage units (up to the entire system) may be de-energized as a

precaution.
Non-essential personnel should evacuate the affected area.

The BESS should be shut down physically by emergency responders if safely possible.
The BESS can be shutdown automatically by the Emergency Stop System. Emergency
responders should locate the E-stop, which will be marked as such and highlighted on

emergency response documents.

Any area surrounding the BESS facility (outside of the BESS perimeter) that has been
affected by a battery fire could be cooled by blanketing with low velocity water stream or

water fog.
The site shall be periodically monitored by Convergent for re-ignition for a 24 hours.

Cabinet doors should not be opened by any emergency response personnel, including
the Warwick Fire Department until a thorough analysis has been done by GE and there

is no indication of/faising temperatures inside the container.

Due to the composition of gases vented during a Li-ion battery fire, the air in the
surrounding area of the facility should be considered potentially corrosive, toxic, and/or

flammable.

Batteries which are exposed to excessive heat beyond their recommended temperature
range are at risk for explosion. During thermal decomposition from a fire, chlorine,
hydrogen chloride, and sulphur dioxide can be formed. Thus, it is of utmost importance

that responders do not enter the BESS perimeter during a fire.

It is recommended that full PPE including SCBA gear should be worn by any Warwick
Fire Department personnel responding to a fire event at the BESS facility.
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10

1

111

POST-FIRE CONSIDERATIONS

Following a fire event, Convergent will coordinate with the battery manufacturer and system
provider, GE, to ensure that any affected equipment are safe-guarded, then safely taken out
of service and eventually removed from the site. Please refer to the Warwick ES2

Decommissioning Plan for additional details regarding the decommissioning procedures.

APPENDICES

Project Site Plan

Attached.

Battery Reservoir Storage Unit Specifications
Attached.

Battery Reservoir Inverter Unit Specifications
Attached

Fire Suppressant Specifications

Attached.

Transformer Oil

To be provided upon transformer procurement.
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GE Power

Reservoir
Storage Unit

Modular, Scalable Solutions For Utility Scale Applications

RSU-4000 Series

R5U-4000/20 RSU 4000712
Cverview
Nameplate Energy Capacity (KWh.de, usehle} 4184 3347.2 25104
ial Battery Blades - Factory Instafled 200f20 16 0520 12of20
Maximim Power  Factory Installed (KW.de) 1200 960 720
Maxinum DC Current - Factory Installed (A 1600 1280 960
Avattable Augmentation Capacity {9 80L) O;f 75%, 67%
Available Augmentation Capac/ty (kW o} 836.8
Batery Management System GE Blade Protecticn Unit (BPU)
- [nverters GE RIU-2750MV
Remete Management Reserveir Suite
Solar BC Coupling Yes (DC:AC Ratio <2.8)
integrated PV Combinar Yes
ntegrated Lockable Disconnect Module & Rack Level
Augmentation Options for Lifecyle Management Yes
DC Bue Countrol DC 1Q intelligent Bus
Battery tifeCycle Management Digital Twin Life Optimization - Optional
Unit Validation factory Buil‘ & Tested
Batterv Chermi.try Lithium-ion, NCM
Battery Module Design Energy
Continuous C-Rate «Ci3
Pulse C Rate <Ci3
Voltage Class 1500V
Nomirval DC Voitage {V) 1300
Minimum DC Veltage (Vi 710
Package Format 207180 wiExterior Acces
Dimensons ‘mim: LXW X H) 6058 x 2438 « 2850 vy
Weight {kg! 37k 31k 25k
Fuily integrated HVAC Dusal Selt Contamed % Ton Units {High Efficer y 10 EER]
- Hot Chmate Upgrade +33% Cooling Capacity
Cold Climate Upgrade Efectric Heating Package

Fire Supprescion - Asrosal Optional

e

installation Pad/
Cable Entry ' Boitom
Want! tion NEMA 3R, 1854

Design Conditions

Min Gperating Temperature ()

Max operating Temperature (C 50°C [55°C wf hot climate upgrade}
Maxamum Asdtude (o 2000

Maximum Relative Humidity (% 5%, non-candensing
Seisnc Zofw UBC Zone-4

Aud ble Hoise <60 O at 3M
Certificatons UN3B.3, UL 1573, UL 308C, CE

Compliance LUL1642 UNDGCT 383 1EC 62477 1, NFPA 70L 1EC 50110, ASTMA4169, EFE 808, IEEE C37 32

fizations of predusts descr'bed at any t - without
rson of such changas,

G E POWG r.com /El’le I‘gyStO l'age Copyright 2018, General tlactric Company. Al Rights Reserved



Reservoir Inverter Unit

Modular, Scalable Energy Storage Inverter
for Utility-Scale Applications

Reservoir Inverter Unit Data

AC Parameters

Nominal Power (at 45°C) KA,
Max Power (at 40°C) a kYA
Rated AC Operating Voltage (10-35kV) V-
AC Operating Voltage Range %
L Hzl
DC Parameters
DT Input Range
Max DC Current A
Operational Parameters
Max Efficiency o %
CEC Efficiency - %
Power Consumption af Stop B W
Max -Pc;wé;(ﬁor;;‘; f‘f;pti;;m o kw o
S .

Audible Noise (at 1m) dBA
Physical Parameters

mensians (L x Wk H) mm
Weight“m- - kg
Ambient Temperature Range “C

L

NEMA Rating

Cable Entry
Communications
o] =mnaare

Response Time ;

2500

550
£/-10
50/60

-1.0t0 1.0

800-1500
3508

370
4.3
<80

173000

-30 to +50¢
<2500

P 547 NEMA

Bottom

RS-485 / Ethernet / FO
<100



& »

Equipment

Ground Fault Monitoring o Yes
Yes (Lockable) -
Auxiliary | Supply

Features
Anti-islanding

Compensation Yes
Low Voltage Ride Though —(;;{2?? a
High Voltage Riﬁé Through (HVRT) Yes

Frequency Ride Through

Certifications & Compliance

e
UL 1747; IEC 62108
[P — PSS SO
SA/Rule 21; IEEE 547, IEC 62477,
] PRC-024 {Optional); AS300 {Opticnal); CE Mark

L Lower ambient tempesatues ~407C cptional with kit

2. Higher altitudes up 0 4000 {with deratingl onreq est

2. Temperature Rating 3. Altitude Rating

1.2 — e
16 - 10
= 08 0.8
o &
o
04 T — 04
0.2 B
00 - e o e i
L3200 <100 O i 300 30 000 3500 2000 2500 ACG00
Temperature (°C) Altitude (m)

4. Nominal Capability Curve™

-3.4 el -2.4 -1.5
0 vV
|
i
i
SS— 28 e = =
#4570 representad in blue; 230°C representedin ora

www.ge.com/energystorage



4;-_ L‘ | & 'u \ PR = T "‘ =

. ; _.., i S —_-] 3 _ Al oy
Condensed Aerosol Fire Suppression Systems

Nobel Fire Systems has built on over 30 years of reliable, proven technology to
develop fire suppression technologies aimed at special risk environments.

Underpinning the product development programme is a certain conviction that
early fire detection and fast effective suppression saves lives, assets and the
environment. The Company offers a complete range of services from risk based
analysis, consultation and design through to distribution and installation. As no
single suppression medium or application method covers all fire risk scenarios,
our range of fire suppression systems covers all class of fires, and systems can
be tailored to meet individual needs.

fire systems

phars

catering marine industrial property data protection e

www.nobel-fire-systems.com




Stat<

The Condensed Aerosol System

Stat-X is an innovative, self-contained, environmentally friendly suppression
system, proven to be extremely effective in use across a wide range of
applications and is especially effective where there is a need to protect critical
areas and high value enclosures. Combining science and economics, it's the
advanced method for protecting more challenging applications.

The extinguishing agent

Recognised as being one of the most
effective fire suppression agents
available, potassium suppresses fire
by a combination of chemical and
physical mechanisms similar to Halon
but without the negative effects on the
environment. Because of the aerosal’s
ultra-fine particle size {(1-2p micron)
thore is a dramatic increase in the
surface area interaction between the
agent and the fire.

Potassium based aerosol has proved in
numarous tests to be a highly effective
alternative to other extinguishing
agents. Unlike scme gaseous agents,
the aerosol does notdecompose in the
presence of heat nor doas it extinguish
by oxvgen deprivation. The resultis an -
ultra fast fire knock down capacity and
due to the potassium aerosol being
suspended in the air of an enclosure for

r’;“—"\}
\4_? RINA 9%

extended periods; it possesses long post
fire security and can easily be vented
after discharge. The Stat-X aerosol
generator is hermetically sealed and
has been evaluated for temperatures
down to -40 degrees Centigrade and
humidity (up fo 95% relative humidity).
Accelerated aging tests have shown
the generator’s charge maintains its
viability for 10 years and longer. Being
unpressurised without the requirement
for nozzles, pipework is ultra-reliable
and requires very fittle maintenance.

Stat-X has undergone and paczsed
stringent US accredi*ation under UL
and is approved to UL2127 Uiz the only
Condensed Aetosol to have undergona

independent assessment by the US
Environmental Protection Agency and
deemed Safe For Occupled Spaces’

W

LISTED

i .
~ABS

Stat-X also holds a wide range of
international approvals such as 150
9001, ULC - Activfire Australia and the
US Military.




Manufacturing

From multinational manufacturers to small
independent producers, Nobel is providing
industrial fire protection systems to ensure
safe and productive working environments
24/7 whatever the circumstances.

Marine and Offshore

There may be significant differences in size and
usage but all marine vessels, boats and offshore
oil rigs have one thing in common, an absolute
commitment to avoiding a fire on board..
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Utilities/Power Generation

All businesses have critical assets in the form
of building and/or plant infrastructure. The
protection of these assets from the risk of fire
is essential to help alleviate down time.

Mining

In the punishingly demanding mining
environment, dangerous fires are a frequent
occurrence. Protecting surface vehidles, mobile
equipment, and electrical components from
fire is therefore of critical importance.

Catering

Industrial fryers represent an obvious fire hazard
within the global fast food industry with residual
oil and grease in the internal compartments
providing fuel for efectrical and gas malfunctions.

Telecoms/Data

The emphasis on data protection has never
been greater. Whilst keeping data safe from fire
is critical, the means of doing so must be clean
and have minimal impact on the environment.

Insightful Experience Innovative Solutions

Property

Residential, commercial and public property
all contain assets in need of protection.
Most significantly the people, but also the
documents and hardware.

Transport

Getting people and product from A to B is an
essential part of the modern world, even more
important is ensuring this is done safely for
driver and passengers alike.

Fire Fighting

Nobel's Stat-X First Responder is an innovative,
portable unit for use by emergency responders
in emergency egress or entrance situations
where every second counts.

Nobel's Stat-X fire suppression systems are used in critical applications across a wide range of industries around the globe.
Because of their fast response time, compact size, low fire extinguishing concentration, and environmental safety, Stat-X fire
systems are protecting company assets throughout the world, providing advanced methods of fire safety for use across more

challenging applications.




Stat-X Control panels

Nobel has a range of specifically designed control panels to interface fire detection and

actuation of Stat-X units for differing risk locations. The panels can be connected to
Mains power or derive power from 12-30VDC supplies or there is an invaluable ability to
provide a totally stand alone self sufficient unit requiring no outside power source.

All control panels also have an ability to have automatic or manual release capability
with tamper proof refease points, should the need to actuate the system manually arise
and facilitates full Fault monitoring on ali detector and actuation circuits ensuring any
faults with the system are immediately flagged.

Critical Applications in Numerous Industries

Stat-X fire suppression systems are used in critical applications across a wide range
of industries. Because of their fast response time, compact size, low fire extinguishing
concentration, and environmental safety, Stat-X fire protection systems are protecting
company assets throughout the world.




Stat-X Key benefits

= Significantly more effective than e Tested and Listed to UL Standard 2127

alternative extinguishing agents = Safe for persopnel - non harmlul at

= Environmentally friendly, Ozone depletion design application rates

potential (ODP) =0 = Does not reduce oxygen levels in the

= Zero global warming potential enclosure

* basy installation - no pressure vessels, * Will not damage electronic equiprment or
piping or nozzles required magnetic media

» Extremely low maintenance = The aerosol suspends in air for extended

supprassion hold times and is quick and

* Provides refiable, cost effective protection e
easy to vent after discharge

for a wide range of fixed and transport
related fire hazards » {ompact - up to 90% reduction in space

= Suitable for enclosed facilities and ‘local’ and weight requirement

applications = No risk of loss of loss of expellant gasses

-— N i

nobel-fire-systems

Statx<

Systemns are installed based on
established and tested design densities
and application rates are designed
specifically to the volume of the
compartment being protected.




catering marine industrial property data protection transport

Nobel Fire Systems Ltd

7 Quest Park, Moss Hall Road
Heywood Lancashire BLY 7}Z
United Kingdom

T +44 (001706 625777

F -+44 {0)1706 625 325

E sales@nobel-fire-systems.com
www.nobel-fire-systems.com

+ LPCB / UKAS accreditation
certification (Cert No. 642)

fire systems



