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The Quiet Concern in Every Industrial Park

Honestly, when I'm sitting with a facilities manager or a plant director, discussing a potential 1 MW or 5 MW battery
energy storage system (BESS) for their industrial park, the conversation always, without fail, turns to safety. It's not the
first question, but it's the most important one. They look out at their facility C the manufacturing lines, the data center,
the employee parking C and they ask, "How do we know it's safe?" This isn't just about compliance checkboxes; it's
about protecting their core business operations. I've seen this firsthand on site, where the fear of a thermal event,
however small the statistical probability, can stall a project that would otherwise save them hundreds of thousands in
demand charges.

Beyond the Headlines: What the Data Shows

The concern is rooted in reality. While BESS technology is mature, its deployment density in industrial settings is
relatively new. According to the National Renewable Energy Laboratory (NREL), the failure rate for large-scale lithium-
ion batteries is incredibly low, but the industry's focus is rightly on mitigating that risk to near-zero. The core challenge
isn't the battery chemistry itself C it's managing the thermal runaway scenario. One overheated cell can propagate to its
neighbor, creating a chain reaction that releases tremendous heat and flammable gas. In an enclosed container, that's
the scenario that keeps engineers like me up at night. Traditional water-based systems? They can cause short-circuiting
and don't effectively suppress the chemical fire at its source. For a park housing sensitive equipment, water damage from
suppression can be as costly as the fire itself.

A Case in Point: Learning from a Texas Expansion

Let me give you a real example. We worked with a large plastics manufacturer in Texas last year. They needed to
expand their on-site solar and add a 2.5 MW/5 MWh BESS to cap their peak grid draw. Their insurer's requirements
were stringent: any ESS had to pass UL 9540A test method for fire propagation. This isn't a simple product
certification; it's a system-level test that shows how a full-scale unit performs under thermal runaway conditions. Their
site also had space constraints C the container needed to be within 50 feet of a raw material warehouse. Water mist was
a non-starter for their risk team.

Our solution centered on a pre-fabricated, UL 9540 and IEC 62933 compliant container with an integrated Novec
1230 fire suppression system. The key was the system's design. We didn't just bolt a suppression tank onto a standard
container. The battery racks, the HVAC for thermal management, and the gas dispersion nozzles were all co-
engineered. During commissioning, we walked their team and their insurer's inspector through the logic: the system
constantly monitors for heat and gas. Upon detection, it floods the sealed battery compartment with Novec 1230 in
under 60 seconds, reducing oxygen levels and, more critically, absorbing the heat energy to break the chain reaction.
It's clean, leaves no residue, and is safe for people. That tangible, engineered approach got the project the green light.
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Why Novec 12307 It's About Physics, Not Just Marketing

You'll hear a few names in clean agent suppression. For industrial ESS, Novec 1230 has become something of a
benchmark, and for good reason. Let's break it down without the jargon:

¢ |t Cools, It Doesn't Just Smother: Unlike inert gases that mainly reduce oxygen, Novec 1230 works primarily by
absorbing heat. It removes the “"thermal" from "thermal runaway," which is critical for stopping cell-to-cell
propagation.

® Zero Residue, Zero Damage: It's a liquid that vaporizes. So after an event, there's no messy powder or water to
clean up. You can inspect the modules without corrosive damage. This dramatically reduces downtime and asset
loss.

¢ Solid Environmental & Safety Profile: It has a low global warming potential and zero ozone depletion. Its safety
margin for occupied spaces is high, which matters for containers that might need occasional human access for
maintenance.

From an engineering perspective, its effectiveness at lower concentrations means you need less agent, which allows for
more compact system design within the container C a practical win.

The Container Mindset: More Than a Metal Box

Thinking of an ESS container as just a shell for batteries is where many projects underspecify. At Highjoule, we talk
about the "container as a system." The fire suppression is one critical layer. The others are just as important for
preventing an incident in the first place:

* Proactive Thermal Management: This is your first line of defense. We spec HVAC systems not just for average
temperature, but for peak heat rejection during high C-rate charging/discharging (like when shedding a 2-hour
peak load). Consistent cell temperature extends life and reduces stress.

¢ Continuous Gas Monitoring: Early detection of off-gassing is a precursor to thermal runaway. Our containers
monitor for hydrogen, CO, and volatile organic compounds (VOC:s), giving the system and operators an early
warning to intervene.

* Cell & Module-Level Design: It starts with quality cells, but how they are bundled into modules with built-in
venting channels, and how those modules are arranged in racks with proper spacing for air flow and agent
dispersion, is everything.

This integrated approach is what satisfies not just UL and IEC standards, but the more rigorous internal standards of
Fortune 500 companies and their insurers.

Making the Business Case: Safety as an ROI Driver

Let's talk numbers beyond the equipment cost. A robust safety system directly impacts your Levelized Cost of Storage
(LCOS) C the total cost of owning and operating the BESS over its life. Cost Factor ~ Without RobustWith Integrated
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The upfront investment in a properly engineered container pays back in smoother deployment, lower operational risk,
and ultimately, a more reliable and profitable asset. It turns a safety requirement into a value driver.

Your Next Steps: Questions to Ask Your Vendor

So, if you're evaluating a BESS for your industrial park, move beyond the spec sheet on battery cycles. Sit down with
your engineering team and your potential vendor and ask:

"Can you show me the UL 9540A test report for the exact container system you're proposing, not just the

components?"

* "How is the fire suppression system integrated with the thermal management and BMS? Is it just an add-on, or
was it designed together?"

¢ "Walk me through the gas dispersion modeling for this container layout. How do you ensure agent
concentration reaches the middle of a dense rack in 10 seconds?"

* "What is your recommended maintenance and inspection regimen for the suppression system to ensure it's

always ready?"

The answers will tell you everything you need to know about their depth of experience. At Highjoule, we welcome these
questions because our two decades in the field have been spent solving these precise, gritty engineering challenges.
Because at the end of the day, the best energy storage system is the one you can install with confidence and operate
without a second thought.
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