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The Silent Threat to Your Coastal BESS Investment

Let's be honest, when you're planning a black start-capable Battery Energy Storage System (BESS) for a coastal site C
be it for a critical microgrid, a remote industrial facility, or backing up a community’s renewable assets C the focus is
understandably on upfront costs, power ratings, and that crucial black start functionality. The promise is clear:
resilience, energy independence, and grid support. But there's a conversation I've had too many times on site, often over
a coffee after a system inspection, that goes like this: "We passed all the commissioning tests, but now, just 18 months in,
we're seeing corrosion on busbars, sensor failures, and our thermal management efficiency has dropped.” The culprit?
Almost always, it's the salt.

Coastal salt-spray isn't just about visible rust. It's a pervasive, conductive, and corrosive aerosol that attacks the very
heart of your system's reliability. According to a National Renewable Energy Laboratory (NREL) report on durability,
corrosion from environmental factors is a leading cause of premature performance degradation in coastal energy assets,
potentially reducing effective system life by up to 30% if unmanaged. For a black start system, this isn't an operational
nuisance; it's an existential risk. When the grid goes down, and your community or facility is counting on that BESS to
fire up the world from a silent, dark state, failure is not an option.

Why This Hurts More Than Just Your Hardware

I've seen this firsthand. A project in Northern Germany, right on the North Sea coast, had a beautifully engineered
BESS for a port microgrid. Their black start capability was a key selling point. But the standard, inland-focused
maintenance protocol missed the salt factor. Within two years, salt creep had compromised critical communication and
sensor connections within the battery cabinets. The system's Battery Management System (BMS) started getting noisy,
unreliable data. This didn't cause an immediate failure, but it meant the system's algorithms for managing cell balance
and state-of-charge (SOC) C absolutely critical for a reliable black start sequence C were working with bad intel. The
Levelized Cost of Energy (LCOE) for that storage asset started to climb, as unplanned downtime and component
replacements ate into the financial model.

The aggravation here is multi-layered. First, there's the direct cost: replacing corroded components like fans, relays, and
enclosures is expensive. Second, and more dangerously, is the hidden risk. Corrosion on electrical connections increases
resistance, which leads to localized heating. In a high-power black start event, where you might be pulling a high C-rate
(that's the rate of charge or discharge relative to battery capacity) to crank large loads, that extra heat can be the trigger
for a thermal event. Your thermal management system, already fighting a salty, clogged air filter, has to work twice as
hard. It's a cascade waiting to happen.
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A Framework That Works: The Proactive Maintenance Checklist

So, what's the solution? It's not about buying a "marine-grade" sticker. It's about integrating a salt-spray-specific
maintenance philosophy into your operations from day one. At Highjoule, after deploying systems from the Gulf Coast
to the Baltic Sea, we've learned that a reactive approach fails. You need a proactive, documented checklist that goes
beyond the OEM's generic manual. This checklist becomes your first line of defense.

Here's a core framework of what that checklist must cover for a black start-capable BESS in a coastal environment:
1. Environmental Sealing & Integrity Checks (Quarterly)

¢ Enclosure Pressurization & Filter Inspection: Verify positive pressure systems are active. Check and replace
HEPA or salt-filter cartridges far more frequently than inland schedules suggest. 1've seen monthly changes
needed in heavy spray zones.

* Gasket and Seal Integrity: Physically inspect all door seals, conduit entries, and cable gland seals for hardening,
cracking, or salt crystal buildup. UV and salt degrade these silently.

* Corrosion Hotspots: Use a borescope to inspect internal corners, weld points, and busbar connections for early
signs of white corrosion (aluminum) or red rust (steel).

2. Electrical & Connection Specifics (Bi-Annually)

* Torque Check on Critical Connections: Thermal cycling and vibration can loosen connections. A loose,
corroded connection is a high-resistance point. Perform infrared thermography scans during simulated load to
identify hotspots before they fail.

¢ |nsulation Resistance Testing: Salt deposits are conductive. Regularly test insulation resistance on DC and AC
sides to catch any degradation caused by salt bridging on insulators.

* Black Start Circuit Readiness: Functionally test the black start initiation circuit, including all control power
batteries and communication links. Ensure these sensitive electronics are in sealed, conditioned sub-enclosures.




3. Thermal Management System (Monthly Visual, Quarterly Deep)
This is the system's lungs. If it fails, everything overheats.

¢ Airflow Path Audit: Ensure no intake or exhaust is inadvertently pointed into prevailing onshore winds, directly
ingesting spray.

* Coolant System Check (for liquid-cooled): Test coolant chemistry for conductivity. Salt contamination increases
conductivity, which can lead to internal short circuits in the cooling plate manifold.

¢ Fan and Pump Bearings: Salt accelerates bearing wear. Listen for unusual noise and schedule proactive
lubrication or replacement with sealed bearings.

Beyond the Checklist: Real-World Insights from the Field

A case that shaped our thinking was a deployment we supported in California, serving a coastal wastewater treatment
plant. Their BESS was the black start anchor for the entire facility. The initial design used standard air-cooled cabinets.
During the first major storm season, salt-laden fog combined with dust created a cement-like paste on the heat
exchanger fins, drastically reducing efficiency. The BMS, to protect the cells, began derating power output. In a black
start scenario, they would not have had the necessary C-rate to start their largest pumps.

Our team's intervention wasn't just a cleaning. We worked with the client to redesign the air intake system with a multi-
stage, washable filter and installed an automated dehumidification system for the cabinet interiors during idle periods to
combat the constant damp salt air. We also switched to a conformally coated version of our control boards for all future
coastal sites C a small upfront cost that prevents catastrophic board failure from salt-induced dendritic growth. This is
the kind of site-hardened thinking that gets baked into our product lifecycle now, ensuring compliance isn't just about
UL 9540 or IEC 62933, but about real-world UL and IEC standards plus coastal durability.

Making It Actionable for Your Operation

The checklist is a tool, but its power comes from consistent execution and intelligent adaptation. Your site is unique.
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The salt load in Miami is different from Scotland. Partner with a provider that doesn't just sell you a container and a
manual. Look for one that offers localized service teams who understand these environments and can help you tailor the
schedule. At Highjoule, our performance monitoring platform doesn't just track kwh in and out; it trends auxiliary

power consumption (a telltale sign of filter clogging), internal humidity levels, and connection resistances, flagging
anomalies before they become failures.

Ultimately, the goal is to protect your LCOE and your mission. A black start-capable BESS in a salt-spray environment
is a significant investment in resilience. Don't let a preventable issue like corrosion be the single point of failure. Start the
conversation internally: Do our current maintenance protocols specifically address salt? Do we have the right partner to
harden and sustain this critical asset?

What's the one corrosion-related surprise you've encountered in your coastal operations?
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