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The Silent Risk at the Heart of the Energy Transition

Let's be honest. When we talk about deploying a 1MWh battery energy storage system (BESS) to support a solar-
powered EV charging hub, the conversation is usually about peak shaving, demand charge reduction, and boosting
renewable energy utilization. The ROI models look fantastic. But over my twenty-plus years on site, from Texas to
Bavaria, I've seen a critical factor get relegated to a footnote in too many project meetings: fire safety, specifically the
suppression system. It's the one thing you hope you never need, but its design and compliance dictate everythingfrom
your insurance premiums to your municipality's permit approval, and ultimately, the long-term viability of your entire
asset.

The push for faster EV adoption is putting immense pressure on grid infrastructure. Pairing solar with storage at
charging stations isn't just smart; it's becoming essential. The International Energy Agency (IEA) notes that global
electricity demand from EVs is set to skyrocket, requiring robust, localized energy management (IEA, Global EV
Outlook 2023). But this rapid deployment creates a blind spot. We're integrating high-density lithium-ion
batterieswhich are fantastic energy packagesinto publicly accessible or commercially critical locations. The safety
paradigm shifts completely from a remote solar farm to a bustling commercial parking lot.

Beyond the Spark: Why Thermal Runaway is a Project Killer

Here's the core problem that keeps utility managers and site operators awake at night: thermal runaway. It's not a
simple "fire" you can put out with a hose. It's a cascading chemical failure within a battery cell that generates intense
heat and flammable, toxic gases. It can propagate from one cell to the entire rack, and it's incredibly difficult to stop
once it starts.

The financial and operational agitation is real. I've seen projects face:

Catastrophic Insurance Costs or Denials: Insurers are now deeply savvy about BESS risks. A system without a
listed and approved suppression solution like Novec 1230 can face premiums that destroy your project
economics.
Permitting Hell: Local fire marshals in the US and EU are increasingly mandating compliance with standards
like UL 9540A (test standard for thermal runaway fire propagation). Showing them a spec sheet for a generic
system won't cut it. You need a tailored, engineered solution.
Total Asset Loss & Downtime: A single incident doesn't just damage the BESS. It can halt all EV charging
operations, damage the solar infrastructure, and create a PR nightmare. The cost extends far beyond equipment
replacement.

The old mindset of "let's just meet the bare minimum code" is a fast track to liability. Your safety system isn't a cost
center; it's your primary asset protection and business continuity plan.

Novec 1230: Not Just a Fire Suppressant, a Risk Mitigation Strategy

This is where a focused solution like a Novec 1230 fire suppression system becomes non-negotiable for a 1MWh
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containerized or enclosure-based BESS. Honestly, after evaluating dozens of options on live sites, here's why it's the go-
to for critical infrastructure:

Clean Agent, Zero Residue: Unlike water or powder, Novec 1230 is a gas that extinguishes fire by removing
heat. It leaves no residue, meaning no secondary damage to your expensive battery modules and power
electronics. Post-event cleanup and recovery are vastly simpler.
Safe for Occupied Spaces: It's designed to be safe for use in occupied areas, a crucial factor for BESS units near
buildings or public access points. This aligns perfectly with the siting needs of EV charging stations.
Proven Compliance Path: Systems engineered with Novec 1230 are extensively tested and can be configured to
meet the rigorous demands of UL 9540A, NFPA 855, and IEC 62933-5-2. This is the language that authorities
having jurisdiction (AHJs) understand and trust.

At Highjoule, we don't view this as an add-on. Our BESS designs for EV charging applications have the suppression
system architecture integrated from the initial thermal and safety modeling phase. It's about designing the hazard
control into the system's DNA, not bolting it on as an afterthought. This proactive approach is what optimizes the
Levelized Cost of Energy Storage (LCOE) in the long runavoiding catastrophic loss is the ultimate cost-saving measure.

From Blueprint to Reality: A 1MWh System in California

Let me give you a real example. We deployed a 1MWh BESS integrated with a solar canopy at a fleet charging depot in
Southern California. The goal was to charge 30 electric delivery vans overnight using stored solar energy, avoiding peak
demand charges.

The Challenge: The local fire department flagged the project early. The site was close to other commercial warehouses.
Their explicit requirement: demonstrate compliance with UL 9540A and provide a fire suppression solution that would
contain any incident within the BESS container to prevent service interruption to the adjacent logistics hub.

The Highjoule Solution: We provided a pre-fabricated, UL 9540A-tested containerized solution. The core of the safety
system was a Novec 1230 agent delivered through a dedicated piping network with nozzles precisely positioned based
on computational fluid dynamics (CFD) modeling of our cabinet layout. We integrated advanced thermal management
that worked in concert with the gas detection system. The BMS was programmed to initiate controlled shutdown
procedures upon the first sign of off-gassing, before temperatures reached the suppression discharge point.

The Outcome: We presented the full safety dossierincluding the suppression system's design manual and its integration
with the BESSto the fire marshal. Permitting was approved without delay. The system has been operational for 18
months, and the client's risk manager recently confirmed their insurance provider gave them a preferred rate due to the
documented, engineered safety design. The peace of mind for the site operator? Priceless.



  

Making It Work: The Nuts and Bolts of Safe Integration

So, what does proper integration look like on site? It's more than just installing tanks.

C-Rate & Thermal Management Synergy: The chosen charge/discharge rate (C-rate) for your BESS directly
impacts heat generation. A system designed for the high bursts needed for EV charging needs a robust liquid
cooling or forced-air system to maintain optimal cell temperature. This first line of defense reduces the stress on
the cells, lowering the probability of a thermal event. The Novec system is the last, critical line of defense.
Compartmentalization & Detection: A well-designed BESS cabinet will have smoke, heat, and gas detection (for
hydrogen and carbon monoxide) in each rack or zone. The Novec 1230 system should be zoned to target only
the affected compartment, preserving agent and minimizing downtime for the rest of the system.
Serviceability & Local Support: This is key. Can the system be inspected, tested, and recharged locally? At
Highjoule, we ensure our partners in North America and Europe are trained and equipped to provide this
service, turning a compliance feature into a maintainable, long-term asset.

What You Should Be Asking Your BESS Provider

Cut through the marketing. In your next project meeting, move beyond "Is it safe?" and ask these specific questions:

"Can you provide the UL 9540A test report for this specific BESS model with the integrated Novec 1230
suppression system?"
"How is the suppression system zoned, and what is the detection-to-discharge sequence? Show me the logic
diagram."
"What is the projected total cost of ownership for maintaining and recertifying the fire suppression system over a
10-year period?"
"Do you have a case study where this exact safety package was approved by a fire AHJ in a jurisdiction similar to
mine?"

The energy transition needs to be safe to be sustainable. For 1MWh of solar storage powering the future of transport,
that safety is defined by engineered, compliant, and integrated solutions. The right questions today prevent unthinkable



scenarios tomorrow. What's the one risk in your current project plan that keeps you up at night?
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