Coastal BESS Maintenance: A 5SMWh Grid-Forming Checklist for Salt-
Spray Environments
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Your Grid-Forming BESS on the Coast Isn't Just Another Project. It's a
Commitment.

Honestly, over two decades of deploying battery storage from Texas to Taiwan, I've learned one thing: the environment
always wins if you let it. Nowhere is that more true than on a windy, salt-spray drenched coast. That 5SMWh grid-

forming asset you're planning? It's not just a financial investment; it's the future resilience of a local grid, often in a
community relying on it for stability alongside wind or solar. The real challenge begins the day after commissioning.
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The Silent Cost of Coastal "Set-and-Forget"

Here's the industry phenomenon | see too often: a brilliant focus on CAPEX, LCOE calculations, and getting the
container on the pad, followed by a dangerous operational blind spot. The assumption is that a "utility-grade" system is
inherently hardened. It's not. Salt aerosol is an insidious adversary. It doesn't just cause cosmetic rust. It creates
conductive paths on electrical insulators, accelerates corrosion of aluminum busbars and steel fittings, and can clog
thermal management systems. The result? Increased downtime, safety risks (think arc flash potential from corroded
connections), and a brutal hit to your project's lifetime ROI. A study by the National Renewable Energy Laboratory
(NREL) on offshore wind O&M highlights that harsh marine environments can increase maintenance costs by 20-30%
compared to inland sites - the parallels for coastal BESS are direct and sobering.

Beyond Rust: What Salt Really Does to Your BESS

Let's get technical, but keep it simple. Your grid-forming BESS has three core vulnerabilities to salt spray:

1. The Thermal Management System: This is the lungs of your BESS. Salt deposits on air intake filters and fan blades
reduce airflow efficiency. The system works harder, draws more power (hurting your round-trip efficiency), and if
neglected, leads to dangerous cell temperature rise. High C-rate operations, which grid-forming services often demand,
generate significant heat. An impaired cooling system can't handle it, pushing cells into thermal stress and accelerating
degradation.

2. Electrical Integrity & Safety: Salt is hygroscopic - it attracts moisture. This forms a thin, conductive film on any
insulator. I've seen this firsthand on site: tracking currents on DC disconnect housings, leading to nuisance alarms and,
in severe cases, ground faults. Corrosion on electrical enclosures compromises their IP (Ingress Protection) rating, a core
tenet of the IEC 61439 and UL 9540 standards your system is built to. It's a slow, steady degradation of your safety
margins.

3. Structural & Connector Degradation: It's not just the container paint. It's the blind fasteners, the door seals, the
waveguide vents for comms, the grounding lugs. Each corroded point becomes a maintenance event. More critically,
corrosion on cell module housings or the internal structural frame can complicate safe handling during future service.
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The Checklist Mindset: From Reactive to Predictive

The solution isn't a magic coating or a "tougher" box. It's a disciplined, documented, and data-informed operational
culture. A Maintenance Checklist for a Grid-forming 5SMWh Ultility-scale BESS in Coastal Salt-spray Environments is
the physical manifestation of that culture. It moves you from reacting to failures ("Why did we trip?") to predicting and
preventing them (" The checklist shows filter pressure drop is increasing 15% faster than model; schedule service before
the next storm season."). This is how you protect the Levelized Cost of Energy (LCOE) promise you made to the
stakeholders.

Key Pillars of a Coastal 5SMWh Grid-Forming BESS Checklist

Based on our deployments from the Gulf Coast to the Mediterranean, here are the non-negotiable sections of a robust
checklist. This goes beyond a generic OEM manual.

Weekly/Visual Inspection (Can be done by site tech)

e Exterior & Structural: Check for white salt residue accumulation on container seams, door gaskets, and cable
entry points. Inspect for any blistering or cracking of paint on steel corners.

* Cooling System Intakes/Exhausts: Visual check for debris and salt cake on louvered openings. Listen for
abnormal fan harmonics indicating imbalance from deposit buildup.

* Grounding System: Visual inspection of external grounding rod connections for severe corrosion.

Monthly/Functional Inspection (Requires trained technician)

¢ Filter Status: Measure and record differential pressure across air filters. Compare against baseline. A 50%
increase triggers a "change soon" flag; 80% triggers immediate change.

® Electrical Enclosures (Non-ARC Flash): With system in a safe state, inspect interior of HVAC units, auxiliary
power panels, and communications cabinets for signs of moisture ingress or salt dust. Use a thermal camera on
external busbar connections to check for hot spots caused by ¢ i .
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¢ Dielectric Check: Megger test on auxiliary circuits (like HVAC, lighting) to detect decreased insulation resistance
from salt contamination.

Quarterly/Comprehensive Inspection (Advanced technician/engineer)

® Detailed Thermal System Service: Clean condenser/evaporator coils with approved, non-corrosive cleaners.
Check and lubricate fan motor bearings with marine-grade grease.

¢ Connector Integrity: Sample-torque check on a percentage of DC and AC busbar connections. Corrosion can
cause creep and looseness.

¢ Corrosion Protection Audit: Inspect sacrificial anodes (if equipped) and re-application of anti-corrosion
compounds on specified bolts and hardware per manufacturer's coastal-site addendum.

¢ Grid-Forming Functionality Test: Simulate a grid-disconnect event (in a controlled manner) to verify the black-
start and voltage/frequency formation response times. Salt-induced degradation often shows here first as
communication latency or sensor drift.

A Real-World Glimpse: Learning from the North Sea

I recall a 4.8MWh grid-supporting project in Northern Germany. Six months in, we saw intermittent communication
losses with a power conversion skid. The OEM's remote diagnostics were inconclusive. Our local tech’s checklist
included "inspect fiber optic conduit seals.” He found the external gland, though 1P67 rated, had its rubber seal
degraded by salt and UV. Moisture had migrated, causing connector corrosion. A $50 part, but finding it required
knowing where to look. We then updated our checklist for all coastal sites to include specific inspection of all external
comms and sensor conduit entries quarterly. This is the value of site-hardened experience - it turns a generic manual

into a living, site-specific document.
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Making It Stick: Integrating Checklist into Operations

A PDF in a folder is useless. At Highjoule, we integrate these checklists directly into the site's CMMS (Computerized
Maintenance Management System). Each task is digitized, with photos from the initial commissioning serving as the
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"gold standard" baseline for comparison. Findings, especially trends like increasing filter change frequency, feed back
into our engineering team. This loop allows us to advise clients on potential design tweaks for their next project or even
retrofit solutions - like upgrading to a different filter media or specifying titanium fasteners for certain components.

The goal is to make your coastal BESS a predictable asset, not a liability. It starts with recognizing the unique battle it
fights every day and arming your team with the right plan. What's the one corrosion-related surprise you've
encountered in the field that now has a permanent place on your checklist?
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