
Emergency Response Operations



Program Goal
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Prepare first responders to:

ÅProperly identify the presence of PV and 
battery energy storage systems

ÅUnderstand the different types of battery 
chemistries used and their related hazards

ÅIdentify and implement proper response 
procedures based on the type of incident



Program Modules
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BESS Safety Training for First Responders

Introduction

Introduction Basic Electrical Theory

Battery Energy Storage 
Systems (BESS)

PV (Solar)

PV (Solar)

Pre -Incident 
Planning

Emergency Response 
Operations



Following instruction, the student shall be able to:

OBJECTIVES

Emergency Response Operations

Identify the initial actions that responders should take at an 

incident involving PV and BESS

Identify and describe the methods available to identify PV and 

BESS

Identify and describe the proper method to shut down PV and 

BESS 
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Following instruction, the student shall be able to:

OBJECTIVES

Emergency Response Operations

Describe the procedures for handling an automatic alarm in a 

structure with BESS

Describe the procedures for handling an electrolyte release 

from a BESS

Describe the recommended procedures for extinguishing a 

fire involving PV and BESS
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SOPs/SOGs vs. Emergency Response Plans (ERPs)
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Emergency Response Operations

SOPs/SOGs

ÅDesigned for an ñstandardò 
approach to an incident involving 
ESS and PV

ÅMeant to provide general 
guidance on emergency 
operations

ÅSite specific SOPs/SOGs may be 
developed based on an ERP

ÅForm the basis for actions to 
take at an incident



SOPs/SOGs vs. Emergency Response Plans (ERP)
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Emergency Response Plans (ERP) 

ÅSpecific to the site

ÅOutlines predetermined actions to take 
place based on the type of emergency 
event

ÅContains contact information for 
appropriate resources

Well developed incident plans are 
critical to effective responses



Initial Response Actions
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Emergency Response Operations

Identify

Shutdown

Watch Out

First steps in a BESS + PV incident response



Initial Response Actions: Identify
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Emergency Response Operations

Determine

The location and type of 
BESS and PV system

Referencing

Preplans can assist

Itôs Possible

That no markings are 
present on older installations

Look  for  labels  and  signs



Initial Response Actions: Identify
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Emergency Response Operations

Determine

The location and type of 
BESS and PV system

Referencing

Preplans can assist

Itôs Possible

That no markings are 
present on older installations

Look  for  components



BESS Shutdown



PV System Shutdown
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ÅSecuring power to the structure is the goal

ÅWith a PV system present, you must shut 
down the inverter

ÅIf BESS is present, additional disconnects 
must be shut off

ÅIf the system was installed recently, it may 
incorporate Rapid Shutdown



PV System Shutdown
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ÅDisconnects can be found in various 
locations

ÅOn the inverter, throughout the array, or 
at the main electrical panel

ÅWhen PV system is damaged, shut off 
any disconnects found.



PV System Shutdown ï Rapid Shutdown
Emergency Response Operations

http://www.r-expo.jp/mar2012/exhiSearch/show_image.php?file=zkfQCq0Unvwhy3sSpHBi_5495id=2361

The area within the 10ô boundary of the array is not reduced voltage

690.12 Rapid Shutdown of PV Systems on Buildings (2014)

Conductors more than 5 feet in length inside a building, or more than 10 
foot from a PV array must reduce to < 30Vdc within 30 seconds 

http://www.google.com/url?sa=i&rct=j&q=PV+Modules+on+a+roof&source=images&cd=&docid=nN12ij5Ts2NmZM&tbnid=TBDxeLzWWzxbgM:&ved=0CAUQjRw&url=http://www.r-expo.jp/mar2012/exhiSearch/FC/en/search_detail.php?id=2361&ei=at0fUYDGHs7RqwG4hIDwAQ&bvm=bv.42553238,d.aWc&psig=AFQjCNG_cC5bCD8JI9ViTzvJ8mtrGKvLCQ&ust=1361128597718940
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http://www.r-expo.jp/mar2012/exhiSearch/show_image.php?file=zkfQCq0Unvwhy3sSpHBi_5495id=2361

The area within the 1ô boundary of the array is reduced voltage

690.12 Rapid Shutdown of PV Systems on Buildings (2017)

PV System Shutdown ï Rapid Shutdown

Conductors more than 3 feet in length inside a building, or more than 1 
foot from a PV array must reduce to < 30Vdc within 30 seconds 

http://www.google.com/url?sa=i&rct=j&q=PV+Modules+on+a+roof&source=images&cd=&docid=nN12ij5Ts2NmZM&tbnid=TBDxeLzWWzxbgM:&ved=0CAUQjRw&url=http://www.r-expo.jp/mar2012/exhiSearch/FC/en/search_detail.php?id=2361&ei=at0fUYDGHs7RqwG4hIDwAQ&bvm=bv.42553238,d.aWc&psig=AFQjCNG_cC5bCD8JI9ViTzvJ8mtrGKvLCQ&ust=1361128597718940
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Initial Response Actions: PV Watch Out
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Warnings

ÅArray down to inverter 
may remain energized 
after securing utilities

ÅDepending on damage, 
metal components may be 
energized in daylight



Initial Response Actions: PV Watch Out
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Emergency Response Operations

Watch Out

Some BIPV systems may 
cover the entire roof and 
be difficult to identify



Initial Response Actions: PV Watch Out
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Ventilation may be much more challenging

Watch Out

Hidden wires may be 
carrying high voltage



Initial Response Actions: ESS Watch Out
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ÅBatteries remain charged 
even after disconnect is 
used

ÅSome cells may remain live 
after fire event

ÅEven significantly damaged 
batteries may still present 
shock hazard

ÅAlways use caution when 
near BESS

Stranded  Energy

ÅSystems above 48 V present shock hazard

ÅVoltage level marking may not be present

Energized  Electrical

Potential Remaining Hazards



Initial Response Actions: BESS Watch Out
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Re-Ignition 

Concerns

Air Quality

Leaking 

Electrolyte

Å Continued monitoring is crucial

Å Can take hours or days

Å Thermal imager can be used to monitor

Å Gases may be present in explosive ranges.

Å Wear appropriate PPE when in contact with 
electrolyte

Potential Remaining Hazards

Monitor from a safe distance



Emergency Responses: Alarm Activations
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Can result  from:

ÅActivated gas detector

ÅActivated smoke/heat 
detector

ÅRelease of a fire 
suppression agent

ÅBattery system alarm

Reference preplan for 
specific info on the BESS

Conduct an investigation to 
determine cause of alarm

If a problem with the BESS poses a potential 
fire or life safety risk ï shut it down



Emergency Responses: Electrolyte Release
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General  Considerations

ÅLimited to liquid electrolytes such 
as flooded cell or flow batteries

ÅLeak could occur inside of cabinet 
and not be visible

ÅCould be toxic and/or corrosive, 
depending on the chemistry

ÅTreat as caustic until proven 
otherwise ï Reference SDS

Cleanup is conducted by qualified personnel only



PV and Battery Fires



Emergency Responses: Fires
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ÅFrom a distance of 
5ô or more

ÅProtects against 
electrical shock

Use of Water on PV and BESS

Use fog pattern 

10Á or more

For defensive 

operations only



Initial Response Actions: ESS Considerations
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ÅA lithium-ion battery can undergo 
thermal runaway without burning ï 
an explosion hazard beings to 
develop

ÅTiming of a battery gas explosion 
is unpredictable

ÅSeverity of the explosion is 
dependent on gas quantity

Potential Remaining Hazards



Initial Response Actions: ESS Considerations
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Potential Remaining Hazards

ÅA significant explosion hazard can 
develop before any exterior 
indicators are present

ÅUnburned battery gas ignites 
readily and can increase the 
flammability of the smoke in a 
ventilation-limited fire



Initial Response Actions: ESS Considerations
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Potential Remaining Hazards

Å Without active fire, lithium -ion battery pack 
thermal runaways may be recognizable by 
white/gray battery gas leaking from the 
structure and forming low -hanging clouds 



Initial Response Actions: ESS Considerations
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ÅWith or without active fire, stratification 
of smoke at the ceiling and at the floor 
indicates the thermal runaway of 
lithium-ion batteries

Potential Remaining Hazards


