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	Fire Department Standard Operating Guideline and/or Procedure for:
RESPONSES TO INCIDENTS INVOLVING LITHIUM-ION BATTERIES AND/OR ENERGY STORAGE SYSTEMS

	PROCESS:  This document outlines the Standard Operating Guidelines/Procedures for department responses to incidents, or potential incidents involving the presence of Lithium-Ion batteries and/or other Energy Storage systems.  Such incidents may include, but not necessarily be limited to: (a) incidents involving personal electronic devices, e.g. phones, laptops, etc.; (b) incidents involving home energy storage systems, e.g. solar and/or wind back-up power systems; (c) incidents involving hybrid and/or electric vehicles (passenger, commercial, mobility devices, construction, agricultural, industrial, etc.), and; (d) other incidents where the presence of lithium-ion batteries may directly and/or indirectly impact the fire departments Incident Action Plan.


	POLICY REFERENCE(S):  This SOG/SOP was developed based on the following reference documents:  

1. NFPA Electric and Hybrid Vehicle Quick Reference – Fire Service Edition

2. NFPA Bulletin: Submerged Hybrid / Electric Vehicles

3. NFPA Library: Electric Vehicle Emergency Response Guides (ERGs)

4. NFPA 470 - Hazardous Materials/Weapons of Mass Destruction (WMD) Standard for Responders, 2022 Edition

5. NFPA Research Foundation: Stranded Energy within Lithium-Ion Batteries, Project Summary

6. NFPA: Lithium-Ion Battery Safety

7. NTSB: Safety Risks to Emergency Responders from Lithium-Ion Battery Fires in Electric Vehicles

8. NVFC:  EV Awareness

9. OSHA 1910.120

10. U.S. Fire Administration: Guidance on Responding to Lithium-Ion Battery Fires in Mobility Devices

11. U.S. D.OE.: Energy Storage 101
12. U.S. D.O.E.: Energy Storage System Safety

13. SAE International:  STRANDED ENERGY IN AN INOPERATIVE RESS

14. National Fire Chief’s Council (UK):  Electric Vehicle Charging in Residential and Non-Residential Buildings

	PURPOSE:  The purpose and intent of this SOG/SOP is to ensure the health, safety, and welfare of the members of the fire department and to ensure that it is ready to respond to and operate at real or potential incidents involving energy storage systems.
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GENERALLY:  The use of modern energy storage system (ESS) technology, including lithium-ion batteries, has exponentially increased over the last decade and is now in almost every facet of fire department operations. These ESSs pose new, and sometimes complex, challenges for first responders in terms of emergency planning and response. Their deployment and use directly impacts the entire emergency response spectrum from SOP/SOG development, to preplanning, to training, to response, to inspections, to public education, to cause and origin determination.
PURPOSE:  The purpose and intent of this SOG/SOP is to ensure the health, safety, and welfare of the members of the fire department and to ensure that it is ready to respond to and operate at real or potential incidents involving energy storage systems.
DEFINITIONS:

1. Battery - a container or component consisting of one or more cells, in which chemical energy is converted into electricity and used as a source of power:

2. ESS – Energy Storage System - a set of equipment made to store various types of energy. Energy storage needs have grown over the last decade, and applications of ESS are diverse. Energy storage system creates long-term benefits and asset efficiency to store and utilize energy as and when needed.  Subtypes may include, or be alternately known as:
a. AESS – Agricultural Energy Storage System

b. CESS – Commercial Energy Storage System

c. IESS – Industrial Energy Storage System

d. RESS – Residential Energy Storage System

e. VESS – Vehicle Energy Storage System
3. EV – Electric Vehicle - An electric vehicle (EV) is a vehicle that uses one or more electric motors for propulsion. It can be powered by a collector system, with electricity from extravehicular sources, or it can be powered autonomously by a battery (sometimes charged by solar panels, or by converting fuel to electricity using fuel cells or a generator).

4. Hybrid Vehicle - a hybrid vehicle combines at least one electric motor with a gasoline or other fuel engine to move the vehicle, and its system(s) recaptures energy via regenerative braking.  Sometimes the electric motor does all the work, sometimes it's the fuel engine, and sometimes they work together.
5. IAP – Incident Action Plan
6. Lithium-Ion Battery - A lithium-ion or Li-ion battery is a type of rechargeable battery which uses the reversible reduction of lithium ions to store energy. It is the predominant battery type used in portable consumer electronics and electric vehicles.
7. NFPA – the National Fire Protection Association

8. NVFC – the National Volunteer Fire Council

9. Thermal Runaway - Thermal runaway is a self-heating phenomenom, which can potentially lead to fire or explosion. When the battery reaches a temperature threshold, parasitic exothermic reactions occur and heat the battery even more.
10. TIC – Thermal Imaging Camera
PROCEDURE(S):  
The fire department shall implement a “Risk Assessment” process whereby it works to gather verifiable information on the presence of and/or location(s) of ESS within the primary response area.  The Risk Assessment may include, but not be limited to:

a. A review of past fire reports

b. Implementing tracking of ESS incidents/events in the current fire report system

c. Information gathered from fire safety inspections

d. Information gained from a review of building plans/permits submitted for approval

e. Requests for data from government databases, e.g. the Department of Motor Vehicles on Hybrid/EV vehicles registered within the district/response area

f. Other
The Risk Assessment process shall assess the real or potential impact of incidents or events on the following areas of fire department responsibilities:

a. Training

b. Code Enforcement

c. Inspections
d. Safety & Prevention

e. Fire Response

f. Fire Cause & Origin Determination

g. Post incident considerations

The fire department shall follow the following procedures when dealing with a real or potential incident involving an ESS.
The Incident Commander shall be responsible for implementing an IAP that includes, at a minimum, the following: 
I. SAFETY ASSESSMENT
a. Establish Incident Command – consider a Unified Command
b. 360° walk-around if possible – avoid contact with product(s), plume(s), smoke, and/or other hazard(s)
c. Assign a designated Safety Officer
d. Approach from uphill and upwind

e. Assess for signs and/or indicators of battery cell or compartment damage

a. Obvious intrusion and/or visible damage to battery cell(s) or compartment(s)

b. Exposed inner cells

c. Leaking fluids from battery cells or battery compartment(s)

d. Strange odors – e.g. “fruity, solventy” smell(s)

f. Assess the thermal condition of the ESS with a TIC – look for temperatures >150°-175° F

g. IF FIRE IS INVOLVED OR THERE IS A FIRE/THERMAL EVENT POTENTIAL:

a. Establish an adequate water supply

i. 3000 to 8000 gallons of water per passenger Hybrid/EV can be expected

ii. 12000 gallons or more for commercial vehicles

iii. RESS, CESS, IESS, etc. may require much more to extinguish

b. Determine proposed strategy

i. Offensive operations

ii. Defensive operations

iii. Combination operation

c. It is imperative that hose streams be directed at the source of the heat, e.g. the battery, which necessitates that access to the battery(ies) be achieved
d. NEVER puncture the battery cell or compartment to apply water
h. Gather as much information about the ESS as possible, e.g.

a. Operating voltage(s)

b. Location of battery disconnect(s)

c. Redundancy system(s)

d. Connection to grid and/or generator(s) – risk potential for “back feed”
II. IDENTIFY – what are we dealing with?

a. Occupancy type

b. Hybrid/EV

i. Passenger vehicle

ii. Commercial vehicle

iii. Personal mobility device, e.g. “scooter”, bike, moped type, etc.

iv. Other

1. Lawn mower/tractor

2. Construction equipment

3. Agricultural equipment, e.g. tractor, etc.

v. Look for “badging”, marking, exposed high voltage/medium voltage cables, charging ports, etc.

c. Consumer device(s)?

d. Commercial device(s)

e. High-capacity system(s)?
III. ISOLATE – limit the number of personnel that can be exposed

a. Establish “exclusion zones”
b. Disconnect from charging, other energy sources
c. NEVER cut ORANGE high voltage cables nor BLUE medium voltage cables to disconnect power.  Use battery disconnect(s) when and if possible.  Only cut at designated cut points as indicated by specific labeling and/or marking.

d. For consumer devices, i.e. portable electronics, remove device from inside structure(s) and away from exposures
e. For EVs, isolate and secure key fobs – IMMOBILIZE vehicle

f. Move device(s) outside and away from other exposures or hazards
g. Be prepared for the potential for thermal events up to and including fire(s).

IV. PPE considerations / Incident Actions – for all incidents

a. Wear appropriate PPE – full turnout gear and positive pressure SCBA
b. Approach from uphill and upwind
c. Monitor the environment – REMEMBER, incidents/events involving fire create toxic byproducts, e.g. HF, POF³, HCN, etc.
d. Be prepared to cool elevated temperatures in battery cell(s) or compartment(s)

e. Ventilate area(s) as needed

f. Prepare for decon if personnel or victims are enveloped in smoke and/or exposed to toxic byproducts of combustion

g. Consider need for haz mat team

h. Treat exposure(s) as chemical exposures and not as smoke inhalation – See NFPA 473 within NFPA 470

V. MONITOR

a. Watch for thermal runaway – use Thermal Imaging camera
b. Monitor for potential re-ignition – watch for:
i. Arcing

ii. Unusual noises coming from ESS – popping, crackling, hissing, etc.
c. Be aware of the potential for explosion, rapid fire build-up, and/or fragmentation
d. Implement agency specific post-incident considerations
TRAINING:
The fire department, to the greatest extent possible, will allow, permit, and/or otherwise encourage its officers and members to take training(s) on the topic of ESS, Hybrid/Electric Vehicles.  The Fire Chief and/or the fire department reserve the right to make this training mandatory.
REVIEW AND REVISION:

The Fire Chief and/or the fire department reserve the right to review, amend, modify, and/or rescind this SOG/SOP as necessary to meet local, state, federal, and/or other law(s), rule(s), regulation(s), and/or guidance.

DISCLAIMER:

This NVFC sample SOG/SOP is offered as a template for fire departments and emergency services organizations (ESOs).  Fire departments and ESOs are encouraged to research the requirement(s) of their specific AHJ and implement this SOG/SOP accordingly.  The NVFC assumes no liability for the use and/or implementation of the sample SOG/SOP.  
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