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The Real-World Challenge: Deploying Rugged BESS in Island
Environments

Honestly, after two decades on sites from the Scottish Isles to Hawaii, I've learned one thing: spec sheets and lab tests
only tell half the story. When you're standing on a remote island docking station, with salt spray in the air and a

community relying on the power behind you, that's when you truly understand what "utility-grade” really needs to
mean. Let's talk about what often gets overlooked until it's a problem.

Quick Navigation

The Hidden Cost of Corrosion

Beyond the Battery Cell: System-L evel Resilience
The L COE Paradox in Remote Settings

* A Case from the Field: Orkney Islands Microgrid
Making the Right Choice: Key Questions to Ask

The Hidden Cost of Corrosion: It's More Than Rust

The core problem for island-based BESS isn't just energy density or cycle lifeit's environmental aggression. Standard
industrial (C4) protection might look fine on paper for a mainland project. But coastal and island atmospheres, classified
as C5-M (Marine) under 1SO 12944, are a different beast. This isn't mild corrosion; it's a constant, accelerated assault
from salt, high humidity, and often, wide temperature swings.

I've seen this firsthand: control cabinet hinges seizing up within 18 months, sensor readings drifting due to connector
degradation, and the premature failure of HVAC units critical for thermal management. The result? Unplanned
downtime, soaring OpEx from emergency maintenance calls (which are incredibly costly and logistically complex on
islands), and a Levelized Cost of Energy (LCOE) that balloons far beyond projections. According to a NREL analysis on
remote microgrids, operations and maintenance can contribute up to 30% of the total lifecycle cost if system resilience is
not designed in from the start.

Beyond the Battery Cell: System-Level Resilience

Focusing solely on cell chemistry is a common mistake. A resilient island BESS is a fully integrated system. Let's break
down three non-negotiable areas:

* Enclosure & Structural Integrity: It starts with the container. We're talking hot-dip galvanized steel frames,
polymer coatings specifically formulated for chloride resistance, and stainless-steel fasteners. The goal is a 20+
year service life in that C5-M environment without structural compromise.

¢ Thermal Management, Reimagined: Island climates are tough. The cooling system must be both highly efficient
and incredibly robust. It needs to handle scorching sun and saline air without clogging or corroding. At
Highjoule, we've moved towards indirect liquid cooling with corrosion-inhibited fluids and sealed, redundant
loops. This isn't just about keeping batteries at optimal temperature (around 25C); it's about ensuring the
thermal system itself doesn't become the point of failure.

¢ Balance of Plant (BOP) Hardening: This is where many projects get tripped up. Every componentfrom the
HVAC and fire suppression units on the roof to the cable glands, busbars, and PLC cabinets insidemust be
selected or treated for the marine environment. It's a holistic engineering philosophy.
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The LCOE Paradox in Remote Settings

Here's the paradox: the higher CapEx of a truly C5-M hardened system like our 5SMWh utility-scale block often delivers
the lowest LCOE for island microgrids. Why? Because LCOE factors in total lifecycle costCapEx, OpEX, fuel costs
(displaced), and system longevity.

A cheaper, less protected system will almost certainly incur higher OpEx from year 3 onwards. Think of frequent filter
changes, component replacements, and the massive cost of sending a specialized crew and parts by boat or helicopter.
That upfront investment in anti-corrosion pays for itself many times over by maximizing availability and minimizing
those brutal remote OpEx spikes. You're buying predictability, which for an island utility manager is worth its weight in
gold.

A Case from the Field: Orkney Islands Microgrid

Let me share a relevant example, though the specifics are under NDA. A project in the Orkney Islands, off the north
coast of Scotland, faced a classic challenge: integrating fluctuating wind and tidal generation into a stable, isolated grid.
The existing diesel gensets were expensive and emission-heavy. The initial BESS proposals were mainland-grade.

The real-world challenge was the relentless North Atlantic weatherdriving rain, salt spray, and constant 70-90%
humidity. The winning solution, which we were proud to support, centered on a C5-M designed containerized BESS.
Key adaptations included:

Challenge Standard Approach Island-Hardened Solution

Enclosure Corrosion C4 coating C5-M coating system with additional
sacrificial anodes

Air Filtration Standard HVAC filters Two-stage filtration with moisture
separators

Grid Compliance Basic grid-following Advanced grid-forming (IEEE

1547-2018)
: =

for weak-grid stability

—————— S T il e e



Remote Monitoring Standard SCADA Redundant comm:s (satellite + cellular)
with predictive analytics for
maintenance

The outcome? The system has achieved >99% availability since commissioning, drastically reduced diesel runtime, and
the microgrid operator now has clear, predictable maintenance windows instead of emergency calls.

Making the Right Choice: Key Questions to Ask

If you're evaluating a BESS for an island or harsh coastal site, move beyond the brochure. Here are the questions I'd
ask any vendor, based on what actually matters in the field:

¢ "Can you provide the full ISO 12944 certification report for the enclosure system, specifically for C5-M
longevity?"

* "How is the thermal management system protected from saline air? What is the maintenance interval for the
coolers in a marine environment?"

* "Does the system carry UL 9540 (ESS Safety) and UL 9540A (fire test) certification, and is the grid interface
certified to IEEE 1547-2018 for grid-forming capability?" (Critical for weak island grids).

* "What is the projected LCOE over 20 years, and how does your OpEx model account for the remote location's
maintenance logistics and costs?"

At Highjoule, we build our 5SMWh utility-scale platforms with these questions as the starting point, not an afterthought.
It's why we design for the environment first, then integrate the best-in-class cells and power conversion inside that

hardened shell. The goal isn't just to sell a battery container; it's to deliver a guarantee of power for the most demanding
locations on Earth.

What's the single biggest environmental worry for your next remote energy project? Is it corrosion, temperature

extremes, or something else entirely? Let's discusssometimes the best solutions come from sharing these on-the-ground
realities.
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