Optimizing Novec 1230 Fire Suppression for BESS in Coastal Salt-Spray
Environments
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Battling Two Enemies: Fire and Salt. Optimizing Your BESS for the
Coast.

Honestly, if you're deploying a Battery Energy Storage System (BESS) anywhere near the ocean, you're signing up for a
unique fight. It's not just about energy density or cycle life anymore. I've seen this firsthand on sites from the Gulf Coast
to the North Sea. You're pitting your multi-million dollar asset against one of nature's most relentless forces: salt-laden
air. And the standard playbook? It often falls short. Today, let's talk about a critical piece of that puzzle C specifically,
how to optimize your fire suppression system, particularly Novec? 1230, for these brutal coastal salt-spray environments.
It's more than just a box to tick for UL 9540A,; it's about ensuring that your last line of defense doesn't become your first
point of failure.
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The Silent Cost of Salt on the Coast

Here's the phenomenon we all see: the drive to pair renewables with storage is pushing BESS installations to the edges
of the grid C literally. Coastal sites offer great grid connection points and are prime for solar or wind. But that salty
aerosol, carried by wind and humidity, is a corrosive cocktail. The National Renewable Energy Laboratory (NREL) has
highlighted corrosion as a significant O&M challenge for coastal energy assets, leading to increased maintenance costs
and potential downtime.

The agitation? It's a slow-motion attack. It's not a single catastrophic event, but a gradual degradation. We're talking
about corrosion on electrical contacts, PCB assemblies, sensor filiments, and yes, the very components of your fire
detection and suppression system. A faulty pressure switch due to corrosion might mean your suppression agent doesn't
discharge. A compromised smoke detector might not see the early signs of thermal runaway. The financial impact isn't
just a repair bill; it's the risk of a total system loss, massive insurance claims, and project reputational damage. The safety
implications are, frankly, non-negotiable.

Why Novec 1230 is the Go-To (And Where It Needs Help)

Novec 1230 fluid has become a cornerstone for BESS fire protection for good reason. It's electrically non-conductive,
leaves no residue, and has a low global warming potential. For a densely packed container full of high-voltage
equipment, it's an excellent solution. It's the "what" that's often already decided.

But the "how" is where coastal projects demand extra attention. The standard, off-the-shelf Novec 1230 system is
designed for a benign environment. In a salt-spray zone, every external fitting, gauge, solenoid valve, and pipe
connection is a potential weakness. The agent itself is fine, but the system that stores and delivers it is vulnerable. The
goal is to create a hermetically sealed, protected environment for the suppression system itself, ensuring it's as reliable on
Day 1,500 as it was on Day 1.
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https://www.nrel.gov/docs/fy21osti/79236.pdf

The Coastal Optimization Checklist for Novec 1230 Systems

Based on lessons learned across our deployments with Highjoule Technologies, heres where we focus our optimization
efforts. This isn't theoretical; it's our field specification for any coastal site.

1. Materials & Coatings: Build a Fortress

* Cabinetry & Enclosures: Move beyond standard steel. Specify stainless steel (316L grade is ideal) for the
suppression system enclosure, cylinder brackets, and external piping. If weight/cost dictates carbon steel, it must
have a multi-layer coating system C think epoxy primers followed by polyurethane topcoats C certified for C5-M
(Marine) corrosion environments per 1SO 12944,

¢ Fittings & Hardware: Every bolt, bracket, and hinge on the external system should be hot-dip galvanized or,
better yet, made from marine-grade aluminum or stainless. No compromises.

2. System Design & Layout: Keep It Simple, Sealed, and Smart

* Minimize External Components: Design the layout to have as much of the suppression plumbing inside the
main BESS container as possible. External pipe runs should be absolutely minimized and fully
insulated/jacketed.

¢ Sealed Conduits & Connections: All electrical conduits running to pressure switches, detectors, and manual
release stations must be sealed with marine-grade gland fittings. We use IP66 or IP67 as a minimum, aiming for
IP69K where direct spray is possible.

¢ Sensor Selection: Opt for detectors with robust, corrosion-resistant housings. Discuss with your supplier about
coastal ratings. Sometimes, a slight over-spec on the ingress protection (IP) rating here pays massive dividends.

3. Maintenance & Monitoring: The Watchful Eye

Your maintenance schedule cannot be the standard 12-month check. For coastal sites, we recommend a quarterly visual
and functional inspection of all externa ssion system components. This inclu zs;
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* Checking for any signs of white rust (on galvanized parts) or pitting.
* Verifying the integrity of protective coatings.
* Testing the functionality of manual release mechanisms (which often get stiff or seized).

Integrate the health of the fire suppression system into your broader BESS monitoring platform. Continuous pressure
monitoring in the Novec 1230 cylinders isn't just for leak detection; a slow drop over time in a coastal environment
could indicate a micro-corrosion issue.

A Real-World Snag: Lessons from a California Coastal Microgrid

Let me share a quick case. We were brought into a 10 MWh microgrid project on the Central California coast after
year one. The BESS was operational, but the facility manager was nervous about the external fire suppression hardware
showing early rust. The system met UL 9540A, but the local environment was winning.

The challenge was retrofitting protection without taking the entire system offline. Our solution was a collaborative,
phased approach. First, we applied a breathable, corrosion-inhibiting vapor spray to all electrical contacts within the
external panels. Then, we fabricated and installed stainless steel shrouds over the most vulnerable componentslike the
cylinder valve assemblies and external gaugesto deflect direct wind-driven spray. Finally, we implemented a new, site-
specific inspection checklist for the local O&M team.

The insight? Compliance (UL, IEC) gets you the permit, but environmental tailoring gets you the longevity. It's an
upfront conversation we now have with every coastal client at Highjoule, baking these optimization costs and specs into
the initial design.

Thinking Beyond the Suppression Box

Optimizing Novec 1230 is crucial, but it's one layer. True coastal resilience for your BESS is holistic. It means
specifying HVAC systems with corrosion-resistant coils and filters you can clean frequently. It means designing the
container's thermal management system to maintain a positive internal pressure, keeping salty air from being sucked in
during cooling cycles. It impacts your Levelized Cost of Energy (LCOE) calculation C yes, the capex is maybe 5-8%
higher for these specs, but it prevents a 30% O&M cost blowout in year seven and protects your asset's lifetime.

The bottom line? When evaluating a BESS for a coastal site, don't just ask, "Is the fire suppression UL 9540A listed?"
Ask, "How is the fire suppression system specifically protected against salt-spray corrosion?" The answer will tell you
everything about the vendor's depth of experience.

So, what's the biggest corrosion surprise you've encountered on a project? And are you factoring in environmental
hardening as a standard line item in your coastal proposals?
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