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fProgram Modules

BESS Safety Training for First Responders

Basic Electrical Theory

PV (Solar)

Battery Energy Storage
Systems (BESS)

Pre -Incident
Planning

Emergency Response
Operations
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fEmergency Response Operations

OBJECTIVES

Following instruction, the student shall be able to:

"/Identify the initial actions that responders should take at an
iIncident 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

.

|Q\‘I ‘ NFPA.ORG | © National Fire Protection Associatior
NFPA



fEmergency Response Operations

OBJECTIVES

Following instruction, the student shall be able to:

¥ 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 (ERPSs)

Emergency Response Operations

SOPs/SOGs

ADe s i gned for an
approach to an incident involving
ESS and PV

AMeant to provide general
guidance on emergency
operations

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

AForm the basis for actions to
take at an incident
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EXTERNAL SULFUR DIOXIDE
(50,) ALARM
Audible and Visual Indication at
Fire Alarm Panel — Blue Light

Automatic Notification via

Automatic Notification to HGST FACP:

| PGRE SCADA

PG&E

Edenvale Distribution Operations
Receives Alarm and Notifies:
> 1. 9-1-1-SanJose FD
2. Notify Qualified Electrical Worker
(QEW) to investigate on site

EXTERNAL SO, ALARM
HGST
[Who?]
1. 9-1-1-SanJose FD
2. Activates Internal HGST plan per
established procedures

|
l

|

PG&E Substation Personnel
Deploy to Site
Expected Arrival Time: 60 minutes
Actions to take:
Use SO, gas detectars/monitor Lo
monitor SO, levels. Move to safe
perimeter as necessary.
Coordinate with Distribution
Operations
Reset alarm once area deemed safe

Systermn will remain offline until
engineering team investigates cause
of alarm

Expected Arrival Time: 10 minutes
Actions to take:

-

San Jose Fire Department
Deploy to Site

Isolate, Deny Entry, stay up wind

Set safety zone and await arrival of QEW
Manitor for potential vapor use Sulfur
Dioxide SO2 gas detectors/monitor 1<
Advise on evacuation or shelter-in-place if
deemed necessary

Report on conditions to the SIFD dispatch
Standby until deemed safe by both SIFD &
PG&E

What this alarm means:

A release of SO, has been
detected at the SO, sensor
mounted on pole outside
battery fence

Alarm is triggered at 10 ppm
Precautionary measures
should be taken

PG&E / HGST Safety Plan for NaS
Battery Installation

For April 3 Discussion with HGST

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

Emergency Response Operations

EmergencyyResponse P lans) (HRR)P)
A’Specific to the site

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

AContains contact information for
appropriate resources

Well developed incident plans are
critical to effective responses
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(Initial Response Actions

Emergency Response Operations
|dentify
Shutdown
| L o \
: -EW ‘
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First steps in a BESS + PV incident response
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(Initial Response Actions: Identify

Emergency Response Operations

Determine:
The location and type of
BESS and PV system

Referencingy
Preplans can assist

It’t Possibiée:
That no markings are
present on older installations

.

Loaks for labels: and signss

A WARNING

CK HAZARD
C FLASH AND SHO
:SPROPHIATE ’PP;I:‘E::JIRE.D

o Never operate

THIS SOLAR PV SYSTEM EQUIPPED
AU WITH RAPID SHUTDOWN
DANGER) |
BATTERY TURN RAPID SHUTDOWN
_ ROOM SWITCH TO THE "OFF"
e POSITION, TO
| SHUTDOWN CONDUCTORS
OUTSIDE THE ARRAY.
!!!!:l CONDUCTORS WITHIN
SNV ARRAY REMAIN
:w;f;%J ENERGIZED IN SUNLIGHT

PHOTOVOLTAIC
DC DISCONNECT

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH
RAPID SHUTDOWN
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Initial Response Actions: Identify

Emergency Response Operations

Determine:
The location and type of
BESS and PV system

Referencingy
Preplans can assist

It’t Possibiée:
That no markings are
present on older installations

8
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VIDEC

BESS Shutdown
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Y, System Shutdown

Emergency Response Operations

ﬁSecuring power to the structure is the goal

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

Alf BESS is present, additional disconnects
must be shut off

Al the system was installed recently, it may
incorporate Rapid Shutdown
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PV System Shutdown

Emergency Response Operations

ADisconnects can be found in various
locations

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

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

.
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PV System Shutdowni Rapid Shutdown

Emergency Response Operations

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

TURN RAPID SHUTDOWN
SWITCH TO THE "OFF"

POSITION, TO ::
SHUTDOWN CONDUCTORS |/ ~==a=mm
OUTSIDE THE ARRAY.
CONDUCTORS WITHIN
ARRAY REMAIN
ENERGIZED IN SUNLIGHT

The area within the 10 O0nobreducedivaltage of t h e
690.12 Rapid Shutdown of PV Systems on Buildings (2014)
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PV System Shutdowni Rapid Shutdown

Emergency Response Operations

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

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN
. a

The area within the 16 boundary of the
690.12 Rapid Shutdown of PV Systems on Buildings (2017)
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PV and ESS Shutdown
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Initial Response Actions: PV Watch Out

Emergency Response Operations

Warningss \

AArray down to inverter
may remain energized
after securing utilities

ADepending on damage,
metal components may be

\energized In daylight
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S :
Initial Response Actions: PV Watch Out

Emergency Response Operations

Watcin Quitt
Some BIPV systems may

cover the entire roof and
be difficult to identify

SR
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Initial Response Actions: PV Watch Out

Emergency Response Operations

Watcitn Quit
Hidden wires may be
carrying high voltage
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Emergency Response Operations

Stramded! Energy

ABatteries remain charged
even after disconnect is
used

Asome cells may remain live
after fire event

AEven significantly damaged
batteries may still present
shock hazard

AAIways use caution when
near BESS

Initial Response Actions: ESS Watch Out

Potential Remaining Hazards

Energized! Electnicad |

A‘Systems above 48 V present shock hazard

AVoItage level marking may not be present

NFPA
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Initial Response Actions: BESS Watch Out

Emergency Response Operations
Potential Remaining Hazards

Continued monitoring is crucial

.

ge-lglmttmm Can take hours or days
0 Thermal imager can be used to monitor
Air Qualityy Gases may be present in explosive ranges.
Leaking; Wear appropriate PPE when in contact with
electrolyte
Electralyiee y

Monitor from a safe distance
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Emergency Response Operations

Can resultt frami: \

AActivated gas detector

AActivated smoke/heat
detector

AReIease of a fire
suppression agent

%Battery system alarm

4

. fireorlife safetyrisk 1 shutit down

3 : :
Emergency Responses: Alarm Activations

Reference preplan for

f specific info on the BESS

Conduct an investigation to
determine cause of alarm

If a problem with the BESS poses a potential
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Emergency Responses: Electrolyte Release

Emergency Response Operations

Generall Considérationss \

ALimited to liquid electrolytes such
as flooded cell or flow batteries

AL eak could occur inside of cabinet
and not be visible

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

ATreat as caustic until proven
otherwise i Reference SDS

" Cleanup is conducted by qualified personnel only
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VIDEC

PV and Battery Fires
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rEmergency Responses: Fires

Emergency Response Operations

Use off WaterroamPV/andcBESSS

Use fog pattern
10Aor more

AFrom a distance of
50 or mor e

Minimum 10° Pattern

ApProtects against
electrical shock

For defensive
operations only

.
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Initial Response Actions: ESS Considerations

Emergency Response Operations

Potential Remaining Hazards

A lithium-ion battery can undergo
thermal runaway without burning i
an explosion hazard beings to
develop

ATiming of a battery gas explosion
IS unpredictable

ASeverity of the explosion is
dependent on gas quantity
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Initial Response Actions: ESS Considerations

Emergency Response Operations

Potential Remaining Hazards

An significant explosion hazard can
develop before any exterior
Indicators are present

AUnburned battery gas ignites
readily and can increase the
flammability of the smoke in a
ventilation-limited fire
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Initial Response Actions: ESS Considerations

Emergency Response Operations

Potential Remaining Hazards

A 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

-
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Initial Response Actions: ESS Considerations

Emergency Response Operations
Potential Remaining Hazards

Awith or without active fire, stratification
of smoke at the ceiling and at the floor
indicates the thermal runaway of
lithium-ion batteries
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