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Webinar Logistics 
We are now using Zoom Webinars!
Thank you for your patience as we get used to this platform. We encourage you to provide 
feedback in the post-webinar survey or via email. 

All attendees are in “listen only” mode – your webcam and microphone are disabled. 
The Chat function is also disabled.

Submit questions and comments via the Q&A panel

Automated captions are available 

Speaker bios will be made available in the Chat

This webinar is being recorded. We will email you a webinar recording within 48 hours. This 
webinar will be posted on CEG’s website at www.cleanegroup.org/webinars



Affordable, reliable, clean energy for all.

www.cleanegroup.org



Resilient Power 
Project 
Building the foundation for energy 
resilient communities.

www.resilient-power.org

Rooftop solar installation in Dorchester, MA. Credit: Resonant Energy



Technical 
Assistance 
Fund 
Providing technical support to build 
local resilience.

www.cleanegroup.org/initiatives/technical-assistance-fund

Solar installation in Puerto Rico. Credit: Solar Responders 



The Resilient Power Project Impact: 2013 - 2024

www.cleanegroup.org

$2 million in 
Grants Awarded  

380 Community 
Facilities 

200 Community 
Service Partners



Olivia Tym
Project Manager,

Clean Energy Group
(Moderator)

Richard Birt
Retired Captain, Las Vegas Fire & Rescue
Founder, Solar and Fire Education (SAFE)

Webinar Speakers 
Solar+Battery Storage Fire Safety Part 2: Utility-Scale Projects and EVs



Community Storage: SMUD’s Energy StorageShares Program (July 17)

Load Growth: What States Are Doing to Accommodate Increasing Electric Demand 
(July 21)

Read more and register at www.cleanegroup.org/webinars

Upcoming Webinars 

www.cleanegroup.org   |  info@cleanegroup.org



First Responder Safe Response
for Solar + Energy Storage Systems (ESS)

Presented by:

Captain Richard Birt, (Ret)

Las Vegas Fire & Rescue.

Founder of Solar And Fire Education.





Rapid Shutdown Effects 4 Safety Benchmarks 

used by Firefighters Across the World

1.   Firefighter Safety

2.  Civilian Life Safety

3.  Incident Stabilization

4.  Property Conservation





Arc-Fault within a String Array



Arc-Fault within a Single Module and Enphase Microinverter



Arc-Fault Detection Issues

• Arc-Fault detectors have faults

• Arc-Faults create an RF, wide band signal with 

frequency content similar to Pink Noise

• Sandia National Labs

o Using PV Module and Line Frequency Response Data 

to Create Robust Arc-Fault Detectors

o Differentiating Series and Parallel Photovoltaic Arc-

Faults

• Ideal detection range 1000 Hz to 100kHz

• RF detection methods act as a receiver and are very 

susceptible to masking if other noise sources couple 

into the circuits

• Long Cable runs (homeruns) desensitize the 

detectors

• There is a better way
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Battery Cells

Tesla nominal cell voltage: 3.6 
Volts

LG nominal cell voltage: 3.7 
Volts

Enphase nominal cell voltage: 3.2 
Volts



LG CHEM Enphase IQ Battery TESLA Powerwall

Battery Chemistry Lithium Nickel Manganese 

Cobalt Oxide

Lithium Iron Phosphate Lithium Nickel Cobalt 

Aluminum Oxide

Thermal Runaway 

Temperature

210°C 270°C 150°C

Products of Combustion Carbon Monoxide (CO) & 

Hydrogen (H)

Carbon Monoxide (CO) & 

Hydrogen (H)

Carbon Monoxide (CO) & 

Hydrogen (H)

Battery Chemistry

Tests have shown that battery cells start degrading at as low as 150°C. At this
temperature, there is the potential to off-gas hydrogen and carbon monoxide which
can create an explosive atmosphere in a contained area. Ventilation is key!
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UL 9540A – Enphase Unit Level Testing

• Results of large scale fire testing is guidance on 

spacing between units when installed.

• Criteria
o Target wall temperature rise < 97 °C (175 °F)
o Indoor wall mount - No flame beyond outer unit 

dimensions

• Enphase IQ Batteries have been evaluated by UL 

Solutions to Standard UL 9540A for outdoor and 

non-habitable indoor residential installations.

Horizontally
• 3/3T to 3/3T = 1 inch

• 3/3T to 10/10T = 6 inch

• 10/10T to 10/10T = 6 inches

Vertically
• 3/3T to 3/3T = 6 inches

• 3/3T to 10/10T = 6 inches

• 10/10T to 10/10T = 6 inches

• All units to ceiling and floor = 6 inches
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• Single Cell or Module test

• Chemistry – LiFePO4, NMC, other

• Gas Volume

• Burning velocity

• Gas Composition

• Observations for Enphase
✔ External Flaming:   No External Flaming
✔ Flying Debris: No flying debris
✔ Re-ignition: No re-ignition

UL 9540A – Cell and Module Level Test
Gas Measured %

Carbon Monoxide CO 6.91

Carbon Dioxide CO2 16.19

Hydrogen H2 63.75

Methane CH4 4.65

Ethylene C2H4 3.20

Ethane C2H6 1.07

Propylene C3H6 2.20

Others, each less than 1% 2.03

• Single Cell Test

• Module Test
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