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The Silent Threat to Coastal Energy Resilience

Let's be honest. When we talk about deploying Battery Energy Storage Systems (BESS) along coastlineswhether it's for a
seaside data center in Florida, a port microgrid in Rotterdam, or supporting offshore wind in the North Seathe
conversation immediately jumps to energy security and integration. And it should. But there's a silent, corrosive threat
that often gets downplayed until it's too late: the salt-spray environment.

I've been on-site for commissioning in these locations. You can feel the salt in the air, and within months, you see it on
the enclosures. It's not just an aesthetic issue. That salt-laden moisture is a relentless enemy to electrical components,
busbars, and cooling systems. It accelerates corrosion, leading to increased resistance, heat buildup, and ultimately, a
higher risk of failure. The National Renewable Energy Lab (NREL) has highlighted corrosion as a significant O&M
challenge for coastal renewables infrastructure. Now, layer on top of that the paramount need for ultra-reliable fire
suppression inside that battery container. The standard solution set suddenly looks a lot more complicated.

Beyond the Obvious: When Two Challenges Collide

The core problem we face in these sensitive environments is a conflict between safety and sustainability. Traditionally,
fire suppression for lithium-ion battery enclosures might involve clean agent gases or water-based systems. But here's the
agitation, the real-world headache:

Corrosion Catalyst: Some suppression agents, while effective at quenching a thermal runaway event, can leave
residues or, when combined with salty humidity, create highly corrosive compounds. You might stop a fire only
to initiate a slow-motion failure of the very assets you're protecting.
Environmental Compliance Pressure: In Europe and North America, the regulatory landscape is tightening.
Local authorities, especially in ecologically sensitive coastal zones, are scrutinizing the total environmental
footprint of infrastructure. This includes the Global Warming Potential (GWP) and Atmospheric Lifetime of
chemicals used on-site. A system with a high GWP might solve one problem while creating another in the eyes of
regulators and the community.
Total Cost of Ownership (TCO) Surprise: A system that causes secondary corrosion leads to more frequent
component replacement, unplanned downtime, and complex cleanup. That "lowest upfront cost" option can
become a TCO nightmare. I've seen projects where the post-event remediation cost from a suppression
discharge rivaled the repair of the initial cell failure.

https://www.nrel.gov


  

A Cleaner, Safer Shield: The Novec 1230 Proposition

This is where the discussion around the environmental impact of Novec 1230 fire suppression becomes critical. It's not
just about a "different chemical." It's about a solution engineered for the collision point of modern safety and
environmental standards. Novec 1230 is a clean agent fire suppressant that addresses the coastal BESS dilemma head-
on.

From a technical standpoint, its profile is compelling for our industry:

Near-Zero GWP: With a Global Warming Potential of 1, it's literally orders of magnitude lower than traditional
halons or even some HFCs. This makes it far easier to justify in permitting processes and aligns with corporate
sustainability goals.
No Residue, Low Corrosivity: It evaporates completely without leaving a residue. This is the key for salt-spray
environments. It doesn't introduce a secondary corrosive element. In the event of a discharge, you can ventilate
the container and address the battery fault without worrying about the suppression agent attacking your copper
connections or battery management systems.
UL 9540A Compatibility: It's proven effective in the demanding test protocols of UL 9540A, the standard for
evaluating thermal runaway fire propagation in BESS. For us at Highjoule, this non-negotiable. Any safety
system we integrate must be validated against this benchmark.

Case in Point: A Baltic Sea Microgrid

Let me share a scenario from a project we were involved with in Northern Germany. A utility needed a 4 MWh BESS
to stabilize a local grid fed by intermittent coastal wind, right on the Baltic Sea. The container was 500 meters from the
shoreline.

The challenge was the local environmental agency's dual focus: unconditional fire safety and a strict prohibition on
systems with high GWP or ozone-depleting potential. They also worried about any potential groundwater
contamination from suppression system runoffa valid concern with some alternatives.



Our solution centered on a containerized BESS with a Novec 1230-based suppression system as the primary defense.
The engineering choices we made included:

Specifying enhanced corrosion protection (C5-M grade coatings) on all internal and external surfaces to combat
the salt spray itself.
Designing the thermal management system (the air conditioning that keeps your batteries at an optimal C-rate
without stress) with sealed components and corrosion-resistant coils.
Integrating the Novec 1230 system with very early smoke detection (VESDA) to enable discharge at the earliest
incipient stage, minimizing potential damage.

The outcome? The system passed permitting smoothly. The environmental impact sheet for the suppression system was
a one-pager with stellar numbers. Two years in, routine inspections show zero corrosion-related issues inside the
container, and the client sleeps better knowing the safety system won't be a liability in itself.

The Practical Details for Decision-Makers

So, what does this mean for you, the project developer, asset owner, or facility manager? When evaluating the
environmental impact of your BESS fire suppression in a coastal zone, move beyond the data sheet. Ask these questions:

Focus Area Key Question Why It Matters
Compliance & Permitting Does the agent's GWP and atmospheric

lifetime meet local and regional (e.g.,
EU F-Gas) regulations?

Avoids delays, fines, and redesigns late
in the project cycle.

Long-Term Asset Health What is the agent's corrosivity profile,
especially when mixed with ambient
salt moisture?

Protects your CAPEX investment and
minimizes unexpected OpEx from
corrosion damage.

Total Cost of Ownership (TCO) What are the cleanup and remediation
costs post-discharge?

A residue-free agent drastically reduces
downtime and restoration costs after a
safety event.

System Integration Is the system tested and listed per UL
9540A or equivalent IEC standards?

Ensures the safety system is proven
effective for the specific lithium-ion
hazard.

At Highjoule, this holistic view is baked into our containerized BESS design. We don't see fire suppression as a
checkbox item. We see it as an integrated system that must protect the battery, protect the surrounding environment,
and protect your project's financials over a 15+ year lifespan. Optimizing the Levelized Cost of Storage (LCOS) isn't
just about cell chemistry; it's about choosing ancillary systems that don't create future liabilities.



  

Looking Forward: Your Next Step

The industry's move to tougher environments is inevitable. Coastal sites offer great synergy with offshore wind, tidal
energy, and major load centers. The solutions we deploy there must be as resilient and forward-thinking as the grid
we're trying to build.

Honestly, the choice of fire suppression might seem like a niche technical detail. But in the field, where salt air meets
high-value energy assets, it becomes a cornerstone of reliable, sustainable, and financially sound operation. It's one of
those details that separates a project that just works from one that endures.

What's the single biggest environmental or corrosion concern you're wrestling with for your next coastal energy storage
deployment?
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