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Lithium-ion battery storage has 
become a bankable, go-to technolo-
gy for keeping power grids stable and 

for the integration of renewable energy. 
Yet, as deployments around the world 
grow, it’s increasingly important to make 
sure everyone from policymakers to the 
general public can be confident that this 
relatively new technology is safe. Energy 
storage system fires are rare, but they can 
happen.

Local planning and permitting authori-
ties and code officials are gatekeepers that 
could determine whether the world gets 
the energy storage it needs. Meanwhile it’s 
firefighters that will be called upon, should 
anything go wrong. Relationships with 
these stakeholders matter.  

In the US, Energy Safety Response 
Group (ESRG) was formed by a group of 
battery experts and experienced firefight-
ers, offering fire safety services to everyone 
from energy storage manufacturers and 
project developers, to code officials and 
authorities having jurisdiction (AHJ), utili-
ties, insurance companies and more. 

ESRG’s role in the industry includes 
educating firefighters on what to do in 
the event of a battery storage fire, but 
also, educating the industry on how to 
talk to firefighters, code officials and other 
stakeholders.

ESRG founding principal Paul Rogers 
was himself a Fire Department of New York 
(FDNY) Lieutenant for over 25 years. He led 
a project on energy storage systems (ESS) 
for the Bureau of Fire Prevention, becom-
ing an ESS Subject Matter Expert (SME) in 
the process.

Preparing for all eventualities 
Local plans examiners and code officials 
are beginning to understand that they 
need to look more in depth at fire safety 
for energy storage, he says, although new 

codes are very technical and tricky to 
understand. 

On the other hand, the “vast, vast major-
ity” of people supplying and deploying 
battery storage systems are behaving 
responsibly in trying to eliminate fire safety 
issues.

“They’re building the systems so as to 
reduce the risk of these systems ever going 
on fire. We at ESRG look at it from what 
happens when it does go on fire.”

Firefighters will always look at any new 
technology, especially energy tech, from 
that perspective, Rogers says. His team 
blend those two viewpoints: what to do 
in the event that a system does catch fire, 
versus how to operate a system so that it 
doesn’t. 

Energy storage industry professionals 
might also not think about what fire crews 
will need on the scene of an incident. As 
well as fires, explosions are a potential risk 
if gases are allowed to build up inside a 
system or enclosure. While deflagration 
vents or fencing can manage that risk, 
ESRG looks at the worst case scenario. 
What happens if the deflagration technol-
ogy doesn’t work, perhaps because 
fans aren’t working or smoke release 
overwhelms the fan, in which case a lower 
explosive limit can result?

“We look at the impact. How is that 
impact going to affect the surrounding 
areas, and most importantly, the firefight-
ers that are going to be up close and in 
front of these things?”

NYC’s learning curve
When lithium-ion batteries were first 
coming into New York City, the fire service 
really did not know much about them, 
Rogers says. 

“One of the first questions that we’d ask 
is, ‘what happens when they go on fire?’”

The response given was: ‘they don’t go 

on fire’. But, as firefighters know, anything 
can potentially go on fire, “especially when 
there’s energy stored inside of it,” he says. 

After extensive testing, Rogers and 
his then-colleagues at the FDNY realised 
energy storage fires are “low frequency, 
high risk events”. 

“The fire department won’t be going 
to many of these things at all. But when 
they do, it’s going to be very, very high risk. 
That’s why these could be dangerous for 
the fire service”. 

A few years ago in New York, there had 
been many proposals to put lithium-ion 
battery systems into high rise buildings as 
replacement for lead acid batteries acting 
as uninterruptible power supply (UPS) 
units. This quickly became a concern for 
the fire department. Rogers identified that 
the explosion risk, even more than fire, was 
something totally new to have to deal with. 

“As we started to know more and more 
about the lithium-ion batteries, with 
the idea of potential explosion hazards, 
the high heat release on the batteries 
themselves and the stranded energy 
after the fire has been dampened down, 
the reignition problems that they have, 
I went to the fire chief and said: ‘I’m not 
concerned about these things being on 
fire, I’m concerned about after the fire, 
what do we do post-operations?’”

If the equipment is on fire, there are no 
gases accumulating. Then again, with fire 
comes high heat release inside a building, 
something that became a “major concern 
for the fire service”.

As a compromise, installations of 
batteries were finally allowed, but only 
on rooftops. Going forwards, a new code 
has been proposed for New York City 
that will allow them back in, but only in 
limited quantities, if the City Council votes 
in favour. Even then, adaptation will be 
expensive. 
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“It’s going to be expensive to put in 
what the New York City Fire Department 
wants them to put in, in order to handle 
explosion controls and water delivery and 
other things — that will make it very diffi-
cult for the return on investment,” Rogers 
says, although for new buildings, it may be 
much easier to incorporate those features 
into the design. 

New York City is also considering 
introducing a Certificate of Fitness, “kind of 
like a driver’s license,” Rogers says, so that 
someone with requisite knowledge is avail-
able to liaise with an incident commander 
within two hours of being contacted. 

This is also important, because the fire 
service needs to know when it’s safe to call 
a situation as fully dealt with. 

“Just recently out in Long Island, they 
had an incident where it was solar hooked 
into an energy storage system. They sat 
on it for four days! We see many examples 
of this around the country, where the fire 
service is sitting on it, wondering ‘when 
can we leave?’”

Fighting fires, fighting misinforma-
tion
Of course it’s not only firefighters that 
need to be comfortable with the safety 
aspects. ESRG is working in numerous 
regional energy storage markets around 
the US, including Massachusetts, California, 
Arizona and Texas. 

Often, code officials are getting access 
to very shallow, or even plain wrong, 
information. Rogers said he was teaching 
a class where it became clear some of the 
students, including code officials, had been 
getting information from browsing the 
internet. Some had read that in the event 
of an ESS fire, people would need to be 
evacuated to at least a mile away. Simply 
not true.

“That becomes a major challenge in 
itself as the education is not there for 
people that are reviewing it, and don’t 
feel comfortable allowing these things in. 
They don’t have the information, as they’re 
looking to install these things inside their 
jurisdiction.”

Rogers refers to a recent academic paper 
comparing the explosion risk of battery 
storage to weapons of mass destruction. Its 
authors didn’t understand how an energy 
storage system can fail and what happens 
when one does. 

“They were trying to put everything 
together as if all of this system would blow 
up simultaneously, and that’s not true at 
all. It is not how energy storage systems 

fail. There’s cascading failures, it doesn’t fail 
all at once. And if it goes on fire, the fire is 
consuming any gases that may be liber-
ated as a result of the heat itself.”

Know your audience
The industry needs to be proactively 
communicating directly with stakehold-
ers, in language that can be plainly 
understood. Rogers said many already 
understand this need to communicate and 
that “word is getting out there that you 
probably need to start to speak to the fire 
service sooner rather than later”.

Not doing so can have disappoint-
ing consequences. Rogers cites a recent 
example where ESRG was brought in at 
a relatively late stage of discussions. The 
company in question had reached out to 
the fire service for meetings. 

“Unfortunately, the company know what 
they’re talking about with their system, but 
they weren’t able to articulate it and make 
that connection with the fire service. The 
meeting was ended abruptly as a result 
of them not being able to get their point 
across. That became a major challenge.”

Successfully talking to the fire service 
means explaining exactly what the poten-
tial risks are. Then making them aware of 
the different layers of safety features and 
procedures that would need to be compro-
mised for those worst-case scenario events 
to happen. Using the language, or jargon, 
that the fire department can understand is 
really important too, Rogers adds. 

‘Everyone needs to stick together’ 
The energy storage industry is getting 
better and better at putting in layers of 
protection to prevent explosion, which 
could include new technologies like the 
IntelliVent deflagration vent developed 
for low-cost licensing by Pacific Northwest 

National Lab or the off-gas detection 
systems discussed in Steven Kenny from 
Honeywell Building Solutions’ article in this 
edition of PV Tech Power. 

Then there’s the battery management 
system (BMS), which Rogers says can play a 
vital role in safety, offering real-time insight 
into the ESS. More standardisation on the 
BMS and the implementation of what’s 
known as a high Safety Integrity Level (SIL) 
would help the industry.

A quick final anecdote about stakehold-
er engagement illustrates two of Rogers’ 
points in one:

Representatives of an energy storage 
installer attended a meeting at his FDNY 
headquarters in Brooklyn a while ago, 
when one of the visitor’s phones lit up. She 
said there was a problem with one of her 
company’s battery projects. 

Rogers asked how she knew that. The 
answer was that the BMS found the issue 
and sent an immediate notification. The 
then-FDNY official asked why the fire 
service couldn’t also get that data. 

“She said we didn’t need that data — 
didn’t understand why we would. I don’t 
need all the data, I need one point: if 
there’s a rise in temperature, the fire service 
should know about that.”

If a battery cell fails, but no propagation 
results and the system continues to run, it 
would be useful for the fire service to be 
able to determine that. 

“When you have ninety to a hundred 
systems in one container, in one rack, in 
one module, and it’s one cell [that has a 
problem], the fire service is conditioned 
to shut down everything. That’s how we 
handle electrical emergencies. Shutting 
down everything. Can you imagine 
shutting down a hundred battery contain-
ers feeding the grid? This is why that 
education needs to get out there.”

ESRG also offers 
extensive testing 
services for 
battery cells and 
systems, includ-
ing UL 9540A. 
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