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Getting Fire Suppression Right: A Step-by-Step Guide for Your Island
Microgrid's Heart

Honestly, when you're deploying a battery energy storage system (BESS) on a remote island, you're not just installing
equipment. You're installing the community's lifeline. The peace of mind for the local utility manager. And a massive
capital investment that absolutely cannot fail. Over my 20+ years in the field, from the Caribbean to the Scottish Isles,
I've seen one question move from an afterthought to the very first item on the agenda: How do we make this container
truly, unquestionably safe from fire? The answer, increasingly, involves a clear, odorless liquid called Novec 1230. But
buying the system is one thing; installing it correctly is where the real safety is forged. Let's walk through it, step-by-step,
like I would with a client on-site.
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The Remote Reality: Why "Good Enough" Fire Protection Isn't

Here's the painful truth about remote island microgrids: every component carries a multiplier on its cost and
consequence. A fire on a mainland industrial site is a crisis. A fire in a 40-foot container that holds 2 MWh of energy,
sitting on a island with a single, overworked fire department an hour's boat ride away? That's a catastrophe that can set
a community back years. The National Renewable Energy Lab (NREL) doesn't mince wordsthermal runaway events,
while rare, are a top risk consideration for BESS deployment.

I've been on sites where the "fire suppression" was an afterthoughta few aerosol canisters slapped inside a container. It's
a ticking clock. Standard sprinkler systems can damage sensitive electronics and may not effectively suppress a battery
fire, potentially causing reignition. For a remote site, you need a system that's clean, effective, fast, and, crucially,
automated. It has to work when you're not there. That's the agitation point: the incredible value and vulnerability of
your island BESS demand a protection system engineered for certainty, not convenience.

Beyond the Box: What Novec 1230 Really Does for Your BESS

So, why Novec 1230? It's not magic, but the engineering is clever. It's a fluorinated ketone that extinguishes fire
primarily by removing heatit has a fantastic ability to absorb thermal energy. Unlike water or some gases, it's non-
conductive and leaves no residue. For a container packed with high-voltage battery racks and inverters, that's a game-
changer. It means the system can put out the fire and your multi-million dollar asset might just survive to be repaired,
not written off.

The key standards to look for are UL 9540A for the overall BESS safety and NFPA 855 for stationary energy storage
installation. A proper Novec 1230 system designed for a BESS is built to meet these from the ground up. It's not a
generic data center kit. The agent is stored as a liquid under pressure, which allows it to flood the sealed container space
rapidly and uniformly when dischargedcritical for snuffing out a thermal runaway chain reaction before it propagates.

https://www.nrel.gov/docs/fy23osti/85683.pdf


  

The Installation Playbook: A Step-by-Step Field Guide

This is where the rubber meets the road. A perfect design can be undone by field shortcuts. Here's the process, distilled
from hard-won experience.

Phase 1: Pre-Installation & Container Readiness

Step 1: The Integrity Check. Before a single pipe is hung, the container itself must be audited. We're checking for
airtightness. Gaps around cable penetrations, HVAC ducts, or door seals are leaks that will let the suppressing agent
escape, dropping the concentration below the effective level. I've seen us use smoke pencils to find invisible air currents.
Every leak gets sealed with high-temperature firestop.

Step 2: Layout & Stakeholder Sign-Off. The piping network, cylinder location, and nozzle placements are mapped
against the final, approved battery rack and equipment layout. This is a critical meeting with the client and EPC. A
nozzle blocked by a cable tray is a useless nozzle. We get sign-off on the "as-built" plan before fabrication.

Phase 2: Mechanical Installation

Step 3: Piping & Nozzle Installation. The pipe network is installed per the engineered drawings. Nozzles are positioned
to ensure uniform distribution. We use rigid, supported pipingthis isn't a flexible hose job. Vibration from the island's
constant wind or generator sets can't loosen a fitting.

Step 4: Cylinder Bank Assembly. The cylinders are mounted securely on a dedicated rack. The manifold assembly is
torqued to spec. This is precision work; the high-pressure system demands it. We always pressure-test the entire installed
piping network before the agent is loaded. Finding a leak then is cheap. Finding one after is expensive and dangerous.

Phase 3: Detection & Control Integration

Step 5: Multi-Sensor Detection Grid. This is the brain. We don't rely on one type of sensor. We install a layered grid:



VESDA (Very Early Smoke Detection Apparatus): Samples air continuously, can detect pre-combustion
particles.
Heat/Thermal Sensors: Placed at potential hot spots, like module interconnects.
Gas Detection (CO, H2): Often the earliest sign of off-gassing from a failing cell.

The control panel is programmed with a multi-stage alarm logic. "Alert" at the first anomaly, "Pre-Discharge" warning
for evacuation, and finally "Discharge" only upon confirmed, escalating fire signatures. This prevents accidental
releases.

Step 6: Full System Integration & BMS Handshake. The fire suppression control panel doesn't work in a silo. It's
hardwired to the container's main disconnect and the BESS's own Battery Management System (BMS). Upon a "Pre-
Discharge" signal, the system can automatically shut down inverters and open the main breaker. This is a critical safety
step we at Highjoule design into all our containerized solutionsthe fire system and the BESS speak the same language.

  

Phase 4: Commissioning & Client Handover

Step 7: Functional Performance Test (FPT). This is the big one, done with the client present. We simulate every alarm
stage using test equipment, verifying sirens sound, lights flash, relays trip the main power, and the "Pre-Discharge"
countdown initiates. We do everything but actually discharge the agent. We prove the logic works.

Step 8: Documentation & Training. We hand over a full set: as-built drawings, manufacturer datasheets, commissioning
reports, and a simple, visual operator's guide. We then train the local site manager on what each alarm means and the
basic monthly visual check (pressure gauges, unobstructed nozzles). The goal is to make them confident, not confused.

The Highjoule Difference: Experience You Can't Download from a Manual

Look, any contractor can follow a manual. But will they know to specify marine-grade fittings for the salt-air corrosion
on your Pacific island? Will they understand how to adjust nozzle placement for the specific C-rate and thermal
management design of your lithium-ion phosphate (LFP) racks? That's where two decades of deployment shows up.



At Highjoule Technologies, our solar containers are designed with integrated Novec 1230 suppression as a core system,
not an add-on. The conduit paths, the equipment layout, the ventilation controlsthey're all coordinated from the first
CAD drawing to leave room for and work with the life-safety system. This integrated design approach, compliant with
both UL and IEC standards, is what optimizes the long-term Levelized Cost of Storage (LCOS) for our clients. It
prevents costly rework and, more importantly, it prevents doubt.

Our service team, based in both the US and EU, provides the post-handover support. Remote diagnostics on the
suppression system's health, annual check-in calls, and clear escalation paths are part of the package. When you're on
an island, you need a partner who's just a call away, not a world away.

Your Next Step: From Blueprint to Bulletproof

So, if you're in the planning stages for an island microgrid, or looking at an existing BESS and feeling that nagging
worry about its protection, what's the move? Don't just spec "Novec 1230 system" on a line item. Demand the
installation methodology. Ask for the commissioning report from a similar project. Grill your provider on their
integration strategy between the fire panel and the BMS.

The right system, installed the right way, transforms your container from a potential liability into a resilient, reliable
asset. What's the one question about your site's unique conditions that's keeping you up at night regarding safety?
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