Essential LFP BESS Maintenance Checklist for Coastal Salt-Spray Areas
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The Silent Cost of Salt Air

Let's be honest. When we talk about deploying Battery Energy Storage Systems (BESS) in coastal areas - be it for a
California microgrid, a Florida data center, or a German North Sea wind farm - the conversation is all about the big
wins: energy arbitrage, backup power, grid stability. We obsess over C-rates, thermal management, and Levelized Cost
of Energy (LCOE). But there's a quiet, persistent factor that often gets relegated to a footnote in the spec sheet: salt

spray.

I've walked dozens of sites from the Gulf Coast to the Baltic Sea. The visual is always the same first: that fine, almost
invisible mist settles on everything. To the untrained eye, your robust, UL 9540-certified container looks fine. But open
the cabinet, and that's where the story changes. You see the telltale white powder on busbars, the subtle green tinge on
copper connections, and the accelerated wear on cooling fan bearings. The salt doesn't just sit there; it's hygroscopic - it
attracts moisture, creating a perfect, conductive electrolyte that accelerates corrosion and can lead to insulation
degradation, increased contact resistance, and ultimately, thermal hotspots or failure.

Beyond Corrosion: The Real-World Impact

So why does this matter beyond a bit of extra cleaning? Because it directly attacks your three biggest project metrics:
Safety, Uptime, and Return on Investment.

Agitation? Let me put it this way. A study by the National Renewable Energy Laboratory (NREL) on renewable asset
performance in harsh environments noted that "unmitigated environmental stressors can reduce effective asset life by up
to 30% and increase O&M costs by 40-60%." That's not a minor budget line item; that's a business case killer. A
corroded connection increases resistance, which generates excess heat during high C-rate charging or discharging. This
stresses the battery management system (BMS), reduces efficiency, and in a worst-case scenario, can become a safety
incident. Suddenly, that low LCOE you modeled is climbing, and your asset's 15-year lifespan is looking more like 10.

Honestly, I've seen this firsthand. A project in the Caribbean assumed standard industrial maintenance cycles. Within
18 months, they were dealing with intermittent communication faults from corroded sensor ports and had to replace an
entire string of fans. The downtime and unplanned Capex wiped out a quarter's revenue.

A Proactive Shield: The Maintenance Mindset

The solution isn't to avoid coastal sites - that's where the renewable energy often is! The solution is to shift from a
reactive "fix-it-when-it-breaks" model to a proactive, condition-based maintenance strategy built for the environment.
This is where a disciplined, comprehensive Maintenance Checklist for LFP BESS in Coastal Salt-Spray Environments
becomes your most valuable operational document. It's the difference between owning a liability and a resilient, high-
performing asset.

At Highjoule, we don't just sell a containerized BESS that meets IEEE and IEC 62933 standards. We engineer for the
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enclosures for external components, and corrosion-inhibiting coatings that go beyond the standard. But even the best
hardware needs a care plan. The checklist is that plan.

The Highjoule Coastal LFP BESS Maintenance Checklist

Based on two decades of global deployment, here's the framework we recommend and implement for our clients. Think
of it as the baseline - your specific site may need more.

Weekly/Monthly Visual & System Checks

e Exterior Enclosure: Inspect for salt residue buildup, especially around door seals, ventilation louvres, and cable
entry points. Wipe down with a damp (not wet) cloth if needed.

¢ Thermal Management System: Listen for unusual fan noise (bearing wear). Check that air intake and exhaust
paths are unobstructed. Salt can clog filters fast.

* BMS Alarms & Logs: Review for any recurring warnings about voltage imbalances, temperature deviations, or
communication errors - often early signs of connector issues.

Quarterly Detailed Inspections

* Electrical Cabinets (De-energized & Safe!): This is crucial. Visually inspect all busbars, terminal connections, and
relay contacts for discoloration (white/green powder). Check for tightness per torque specs.

e Connector Integrity: Inspect HV and LV connector pins for corrosion. Apply appropriate dielectric grease if
specified by the manufacturer (we pre-treat ours).

* Cooling System Deep Clean: Replace or clean air filters. Inspect evaporator coils in air-conditioned units for
salt/dust buildup, which murders efficiency.

Bi-Annual/Annual Professional Service

¢ Thermographic Survey: Have a certified technician perform an infrared scan during peak charge/discharge
cycles. This catches "hot spots” from failing connections before they become events. It's worth every penny.

¢ |nsulation Resistance Testing: Check for degradation of cable insulation caused by the humid, salty
environment.

* Firmware & Calibration: Update BMS and inverter firmware. Re-calibrate voltage and temperature sensors.
Salt-induced corrosion can affect sensor accuracy.




Case in Point: A North Sea Wind Farm's Lesson

Let me give you a real example. We were brought into a project at a major offshore wind farm support hub in Northern
Germany. Their first-gen BESS, from another vendor, was underperforming - frequent derating, alarming LCOE. On
site, the exterior was "weathered" but okay. Inside was a different story. Salt had migrated through cable glands,
corroding the communication board headers. The BMS was getting faulty temperature reads, causing it to overly
restrict charge rates (C-rate) to be "safe,” crippling revenue.

Our solution wasn't just a swap. We deployed one of our salt-spray-optimized systems with sealed conduit entries and
conformal-coated internal electronics. More importantly, we instituted the checklist above with their local crew. The
first thermographic scan found two loose terminals we'd missed visually. 18 months later, availability is above 98%, and
their O&M manager sleeps better. The checklist empowered their team.

Expert Insight: It's Not Just a Box, It's a System

Here's the insight you won't get from a datasheet: In a salt-spray environment, everything is connected. A corroded fan
bearing (mechanical) leads to reduced airflow, causing a temperature rise (thermal), which the BMS (electrical/software)
responds to by throttling power. Your energy throughput and revenue (financial) drop.

Your maintenance checklist is the tool that breaks this failure chain. When you inspect the fan, you're protecting your C-
rate capability. When you clean the busbars, you're defending your system’s efficiency and LCOE. It's holistic. This is
why at Highjoule, our design philosophy looks at the total system lifecycle cost, not just the upfront price. A slightly
more expensive, marine-grade connector saves thousands in downtime later.

Your Next Step: From Checklist to Confidence

If you're evaluating, deploying, or operating a BESS within 10 miles of a coast, this isn't optional. A generic
maintenance plan is a gamble. So, what's your next step?
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Start by reviewing your current or planned system's environmental specifications (IP ratings, corrosion protection).
Then, sit down with your engineering and O&M teams - or with a partner like Highjoule - and adapt this checklist to
your specific hardware and site conditions. Build it into your SCADA alerts and CMMS. Make it a ritual.

The goal isn't to create more work; it's to prevent catastrophic work. It's to ensure that the resilient, profitable energy
asset you financed is the one that's still performing, safely, a decade from now. That's how you truly optimize for the
long haul.

What's the biggest environmental challenge your energy assets are facing?
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