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The Silent Challenge in Utility-Scale BESS Deployment

Honestly, when most commercial and industrial clients first talk to us about deploying a Battery Energy Storage System
(BESS), the conversation starts with economicspeak shaving, demand charge reduction, maybe backup power. But after
two decades on site, from Texas solar farms to German industrial parks, I've learned the real conversation starter, the
one that keeps facility managers and base commanders up at night, is far simpler: "Is this thing going to be safe on my
property?" This isn't just fear; it's a legitimate, calculated risk assessment. For military bases, data centers, hospitalsany
critical infrastructurethis question isn't just part of the checklist; it is the checklist.

The industry's moving fast. According to the U.S. National Renewable Energy Laboratory (NREL), the U.S. utility-
scale battery storage capacity is projected to grow fivefold by 2050. That's a lot of megawatt-hours going into
neighborhoods, industrial zones, and, as in our case study, secure military installations. With scale comes scrutiny. Local
fire marshals, insurance underwriters, and compliance officers aren't just looking at the kWh rating anymore; they're
looking at your fire suppression plan and asking for the test data to back it up.

Beyond the Spark: Why Thermal Runaway is a Numbers Game

Let's get technical for a second, but I'll keep it simple. The core safety event we design for is called "thermal runaway."
Think of it not as a fire, but as a chemical chain reaction inside a battery cell that produces intense heat and flammable
gas. It can cascade from one cell to the next. Water or standard ABC dry chemical systems? They often can't penetrate
the battery module enclosure to stop the reaction at its source. They might put out the secondary fire, but by then, the

asset is usually a total loss.

This is where the standards come in. In the U.S., UL 9540A is the benchmark test method for evaluating thermal
runaway fire propagation. In Europe and internationally, you've got IEC 62933-5-2. These aren't just paperwork
exercises; they're brutal, real-world simulations where manufacturers have to prove their systems can contain a failure.
The goal is "propagation prevention." If one cell fails, the system should isolate it so the whole container doesn't go up.
I've seen firsthand on site how a design that looks great on paper can reveal a minor sealing flaw or a thermal hotspot
during these testsflaws that become major liabilities in the field.
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The Military Base Case: When Reliability is Non-Negotiable

Let me walk you through a recent project that perfectly illustrates this challenge. We were engaged for a SMWh utility-
scale BESS at a U.S. military base in the Southwest. The primary driver was energy resilience and cost savingsthe base
wanted to firm up its on-site solar and manage its utility costs. But the requirements went far beyond the typical
commercial project.

¢ Scenario: 5SMWh containerized BESS, paired with a large-scale solar PV array, intended for daily cycling and
island-mode (off-grid) capability during grid outages.
* Core Challenge: The base's safety and engineering teams mandated that any fire suppression system must:
o Leave no residue that could damage sensitive electronics in adjacent containers.
o Be effective enough to meet the strictest interpretation of UL 9540A for propagation prevention.
o Have a proven record in similar high-value, mission-critical applications.

Water mist was ruled out due to potential collateral water damage and corrosion. Traditional clean agents like FM-200
were considered, but the team was particularly concerned about the system’s ability to rapidly cool the battery modules
themselves, not just flood the space. That's where the specification for 3M? Novec? 1230 fluid came into sharp focus.

Novec 1230 Deep Dive: Not Just Another Chemical

Novec 1230 isn't a magic bullet, but in this application, its properties were a perfect fit. Heres the engineer-to-engineer,
over-coffee breakdown of why it was selected:

1. The Cooling Factor: Unlike some agents that work primarily by oxygen displacement, Novec 1230 has a high heat of
vaporization. In plain English, it's really good at absorbing heat when it turns from a liquid to a gas. For stopping
thermal runaway, cooling the affected modules is as critical as smothering any flame. This active cooling helps break the
chain reaction.
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the system ever discharged, they wouldn't face a massive cleanup operation that could shut down adjacent
communications or control equipment. It's a dielectric fluid, so it's safe for live electrical equipmenta huge plus.

3. Compliance & Environmental Profile: It has a global warming potential (GWP) of 1, which is essentially negligible,
and zero ozone depletion potential. This made the environmental review process smoother. More importantly, system
designs using Novec 1230 have a strong track record of passing the rigorous UL 9540A testing protocols, which gave the
base's safety officers confidence.

At Highjoule, our role was integrating this suppression system into a BESS platform already designed for low LCOE
(Levelized Cost of Energy). That meant ensuring our thermal management systemthe liquid cooling loops and
HVACworked in concert with the Novec system's sensors. The control system was programmed for a staged response:
HVAC exhaust on first gas detection, followed by a full Novec discharge only upon confirmation of a temperature spike
indicative of thermal runaway. This precision prevents unnecessary discharges.

The TCO Perspective for Critical Infrastructure

For a commercial warehouse, the business case might be purely ROl on energy arbitrage. For a military base, a data
center, or a pharmaceutical plant, you're really calculating Total Cost of Operation (TCO) including risk. A premium
fire suppression system like one built around Novec 1230 adds upfront CapEx. But let's break down what it saves:

¢ |nsurance Premiums: Demonstrable safety with recognized standards can lead to significantly lower insurance
COsts.

* Asset Preservation: The goal is to save the entire 5MWh asset, not just the building around it. Replacing a multi-
million dollar BESS is a project-killer.

¢ Uptime: A "clean™ agent means, in a theoretical event, recovery and return to service could be dramatically
faster compared to dealing with water or powder damage.

¢ Regulatory & Permitting Speed: Having a solution that fire marshals and AHJs (Authorities Having Jurisdiction)
recognize and trust can shave months off your deployment timeline.

In this military project, the business case wasn't just the cents-per-kWh saved; it was about ensuring mission resilience.
The BESS, with its robust safety system, became a cornerstone of the base's energy security strategy, allowing them to
operate independently if needed. That's value you can't put a simple price tag on.




Your Next Steps: Questions to Ask Your Vendor

So, if you're evaluating a utility-scale BESS for a sensitive site, what should you be asking? Move beyond the datasheet
specs on energy and power.

¢ "Can you show me the full UL 9540A test report for this exact system configuration?"

* "How does your thermal management system interface with the fire suppression system? Is it a single, intelligent
control platform?"

e "What is the projected TCO impact of the safety system, including modeled insurance and potential downtime

risk?"

"Do you have a reference project of similar scale and criticality where this safety system was deployed?"

At Highjoule, we build our systems with these questions already answered. Because after 20 years, | know the best
projects aren't the ones that just save money on opening daythey're the ones that operate safely, reliably, and without
drama for the next 15 years. What's the one safety specification you're finding hardest to meet in your current plans?
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