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The Unspoken Challenge in Grid-Scale Solar Storage: Getting Fire Safety
Right

Honestly, after two decades on sites from California to North Rhine-Westphalia, the conversation around utility-scale
battery storage has changed. It's no longer just about capacity or cycle life. When you're sitting across from a utility
project manager, a municipal energy director, or a community board, the first question is almost never about the
Levelized Cost of Storage. It's about safety. "What happens if it catches fire?" That's the real question hanging in the
air, especially for those crucial LMWh+ systems tied directly to our public grids. And getting the answer wrong isn't an
option.
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The Real Problem: More Than Just a Code Checkbox

The core issue we're facing isn't a lack of safety standardsit's the practical gap between meeting the bare minimum code
and achieving true, resilient safety. I've seen this firsthand. Many early deployments focused on getting the UL 1973
certification for the battery units themselves and called it a day. But a 1IMWh container is an ecosystem. A thermal
runaway event in one cell module can propagate faster than many traditional suppression systems can react, leading to
catastrophic total loss. The financial hit is immense, but the reputational damage and potential grid disruption for a
public utility? That's existential.

Why This Matters Now More Than Ever

Let's look at the data. The International Energy Agency (IEA) reports global grid-scale battery storage capacity is set to
multiply by over 15 times by 2030. That's a staggering number of new installations, many in or near communities. With
this scale comes intense scrutiny. The industry learned hard lessons from early incidents, which directly led to the
evolution of stringent testing like UL 9540A, the test method for evaluating thermal runaway fire propagation.

For you, the decision-maker, this means the regulatory landscape is moving target. What was acceptable for a pilot

project in 2020 might not pass muster for a 100 MWh portfolio in 2025. The real cost isn't just the capital expense of
the BESS; it's the risk of stranded assets or prohibitively expensive retrofits if your safety solution isn't future-proof.

Novec 1230: Not Just Another Chemical, A Strategic Solution

This is where a focused solution like a Novec 1230 fire suppression system becomes a critical part of the engineering
conversation, not just a safety add-on. Why? Because it addresses the specific physics of a Li-ion battery fire.

Traditional water-based deluge systems are great for cooling, but they can lead to massive collateral damage, hazardous
runoff, and don't always penetrate deep into racking to stop chain reactions. Clean agent systems like Novec 1230 work
by heat absorption and oxygen dlsplacement in the enclosed space of a container. They can suppress the fire rapidly,
are non- conductv and eave no residue. ThIS meanst e system can potentlally itgp pr ‘!pagatlon inits tracks limiting

ey ks

—————— S T il e e


https://www.iea.org/reports/grid-scale-storage

damage to a single module or rack, and allowing for faster recovery and investigation.

From a compliance standpoint, designing your IMWh system with an integrated Novec 1230 system is a strong,
demonstrable step towards meeting and exceeding the intent of UL 9540A, IEC 62933-5-2, and local fire codes like
NFPA 855. It shows you've thought beyond the battery cell to the system-level risk.

On-the-Ground: A Case from the American Southwest

Let me give you a real example. We worked with a municipal utility in Arizona on a 5 MW 7/ 10 MWh solar-plus-
storage project. Their primary challenge wasn't technologyit was community acceptance. The site was within a mile of a
residential area, and the local fire department had never dealt with a BESS fire.

Our solution involved a containerized 1MWh building block design, each with a dedicated, pre-engineered Novec 1230
suppression system. The key was integration: the suppression system was tied directly into the battery management
system (BMS) and thermal management system. It didn't just wait for smoke; it monitored for off-gas events and
temperature spikes that precede thermal runaway.

But the crucial part was the collaboration. We didn't just install it. We held joint training sessions with the local fire
marshal and utility O&M staff, walking them through the system's operation, its safety features, and the specific protocol
for the Novec agent. This turned a potential liability into a point of confidence. The project got its permit, and more
importantly, it gained a social license to operate.

Key Considerations for Your 1IMWh+ Deployment

So, if you're evaluating safety for a grid-scale project, here are the practical questions to ask your vendor or engineering
team:

e System Integration: Is the fire suppression system a bolt-on or fully integrated with the BMS and thermal
controls? True safet requires them to talk to each other.

il i L v -

—————— S T il e e



¢ Container Integrity: For a clean agent to work, the enclosure must have a defined integrity (leakage rate). Has
this been tested and certified for the specific container design?

¢ Agent Storage & Distribution: Where are the cylinders stored? How is the agent distributed to ensure rapid,
even flooding? The piping network design is as important as the agent itself.

¢ Total Cost of Safety: Look beyond the upfront cost. Factor in maintenance, agent refill costs, and the potential
cost avoidance from limiting damage in an event. A robust system can lower your insurance premiums
significantly.

Understanding the Jargon: C-rate and Thermal Runaway

You'll hear "C-rate" thrown around. Simply put, it's how fast you charge or discharge the battery relative to its capacity.
A 1C rate means discharging the full capacity in one hour. Higher C-rates (like 2C for fast grid response) generate more
heat. A good thermal management system (like liquid cooling) handles this daily heat. But the fire suppression system is
your last line of defense if that thermal management fails and leads to a cascading thermal runawaywhere one cell's
failure overheats its neighbor, creating an uncontrollable chain reaction. That's the scenario Novec 1230 is designed to
halt.

Thinking Beyond the Box: Integration & Lifecycle

At Highjoule, we've learned that safety is a culture, not a component. For our utility-scale builds, that means our
engineering process starts with safety-by-design. It means choosing cell chemistry with wider thermal stability margins,
designing airflow and spacing to prevent propagation, and then layering on the active suppression like Novec 1230. We
also build in extensive sensor networks for early detection.

The goal is to give you, the asset owner, a system that not only meets today's UL and IEC standards but is also
operationally simple and cost-effective over its 15-20 year life. That includes clear maintenance schedules for the
suppression system, remote monitoring capabilities, and local support partnerships for rapid response.

Look, the energy transition depends on storage. And the success of storage depends on trust. Implementing a robust,
well-integrated safety strategy with solutions like Novec 1230 isn't an expenseit's the foundation of that trust. It's what
allows us to scale this technology responsibly, right in the communities we serve.

What's the single biggest safety concern your team is wrestling with for your next storage deployment?
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