Novec 1230 Fire Suppression for SMWh BESS in Remote Island
Microgrids
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Beyond the Spark: Why Fire Safety Isn't Just a Checkbox for Island
Microgrid BESS

Honestly, after two decades of deploying BESS from the deserts of Arizona to the fjords of Norway, I've learned one
thing the hard way: the most critical component isn't always on the spec sheet. It's trust. For project developers and
operators of remote island microgridswhether you're in the Greek Isles, off the coast of Maine, or in the Caribbeanthat
trust hinges on one, non-negotiable factor: absolute, demonstrable safety. And today, that conversation starts and ends
with fire suppression. Let's talk about why the old ways are failing and what a modern approach, specifically with
systems like Novec 1230 fluid, looks like on the ground for a 5SMWh utility-scale battery.
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The Real Cost of a Spark: More Than Lost Megawatt-Hours

I've seen this firsthand on site. The problem with remote island energy storage isn't just technical; it's logistical and
financial. A standard, water-based suppression system might pass a basic code review on paper. But what happens
during a thermal runaway event? Water can conduct electricity, potentially exacerbating a cell-to-cell failure. The clean-
up is a nightmarecorrosive, contaminated runoff that's an environmental hazard on an island with delicate ecosystems.
And then there's the downtime. You're not just losing revenue from the BESS; you're potentially jeopardizing the entire
microgrid’s stability. On an island, the BESS isn't ancillary; it's often the backbone enabling high renewable
penetration. A failure here means rolling blackouts, diesel generators spooling back up at tremendous cost, and a
massive hit to community and investor confidence.

Data Doesn't Lie: The Safety Gap in Remote Deployments

The industry knows this is a priority. A National Renewable Energy Laboratory (NREL) report consistently highlights
fire safety as a top barrier to widespread BESS adoption, especially in off-grid and critical applications. The data points
to a need for solutions that don't just contain a fire, but prevent its propagation within the densely packed battery racks.
This is where international standards come in. UL 9540A is the benchmark for evaluating thermal runaway fire
propagation. For a system to be truly viable in the US and EU markets, it needs to be designed with this test in mind
from the ground up, not as an afterthought. Similarly, IEC 62933 standards for safety are becoming the global baseline.

A Case in Point: Lessons from the Aegean

Let me share a scenario from a project we consulted on in the Mediterranean. A developer was integrating a 5SMWh
BESS into an island microgrid to soak up excess solar and reduce diesel consumption by over 70%. The initial design
used a conventional gas-based suppression system. The challenge? The container's location was constrained, and local
fire regulations required a certain agent concentration to be maintained for 10+ minutes to prevent re-ignitiona real risk
with lithium-ion. The conventional system would have required a massive, impractical number of agent tanks.

The solution was nd vec 1230 system. Its high efficiency j%_er volume meant fewer tanks,
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fitting the space constraints. More importantly, its clean agent properties meant no residue to damage sensitive
electronics post-discharge, allowing for a faster, simpler recovery. This directly addressed the operator's core fear:
extended, costly downtime. This kind of site-specific, regulation-aware design is what separates a working system from a
resilient one.

Novec 1230: Not Just Chemical, But System Engineering

So, what makes a Novec 1230 system different for a 5SMWh BESS? It's not a magic bullet you just spray. It's about
integrated system design.

¢ Rapid Oxygen Reduction: It works by removing heat faster than the fire can produce it, effectively snuffing it
out at the source. This is critical for stopping a single module fault from cascading.

¢ Dielectric & Non-Corrosive; This is the big one for operators. It won't short-circuit the surviving, multi-million
dollar battery racks or balance-of-system components. The clean-up is essentially a ventilation exercise, not a
hazmat operation.

* Integration with Thermal Management: This is where the engineering expertise comes in. The suppression
system’s sensors must be tightly integrated with the BESS's own battery management system (BMS) and thermal
management system. At Highjoule, our design philosophy is to have these systems “talk™ to each other.
Anomalous heat rise from the BMS can pre-alert the suppression system, creating a layered safety approach.

Beyond Compliance: The LCOe Connection

Talk to any CFO of a utility or independent power producer (IPP), and the conversation turns to Levelized Cost of
Energy (LCOE). Here's the insight: a superior fire suppression system is an LCOE optimizer, not just a cost line item.
How?
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* Reduced Insurance Premiums: Insurers are increasingly savvy about BESS risks. A system with UL 9540A-
tested propagation resistance using an agent like Novec 1230 can lead to significantly lower premiumsa direct
operational cost saving over the 15-20 year asset life.

* Minimized Downtime Risk: As the Aegean case shows, faster recovery means more availability. More
availability means more cycles, more revenue, and a better return on the asset.

* Protection of Capital Investment: It safeguards the entire containerized asset. Losing a few modules is bad; losing
the whole 5MWh container to collateral damage from suppression is a project-killer.

Designing for the Real World, Not the Lab

At Highjoule, when we engineer a 5MWh BESS for a remote island, we don't start with the battery cells. We start with
the safety and environmental envelope. The Novec 1230 system is part of a core architecture that includes passive fire
barriers between modules, advanced thermal runaway venting pathways, and climate control designed for salt-air
corrosion resistance (a huge issue for islands!). Our service teams, who are trained on these integrated systems, can
provide local support for inspection and maintenance, ensuring the safety system's integrity over its lifetime.
Compliance with UL, IEC, and IEEE 1547 for grid interconnection is the baselineour goal is to build a system that
gives you, the operator, peace of mind so you can focus on keeping the lights on and costs down.

So, the next time you're evaluating a BESS proposal for a remote microgrid, look past the headline energy capacity and
round-trip efficiency. Ask the harder questions: "How does your suppression system interact with the BMS?" "Can you
show me the UL 9540A test report for this specific configuration?" "What's the expected recovery procedure and time
after a discharge?" The answers will tell you everything you need to know about whether you're buying a battery box or
a resilient, bankable energy asset. What's the one safety concern keeping you up at night about your next deployment?

Author: Thomas Han :
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12+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://glenproperty.co.za/articles/technical-specification-of-novec-1230-fire-suppression-5mwh-utility-scale-bess-for-remote-
island-microgrids
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