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The Silent Threat: When Your BESS Fails Before Its Time

Let's be honest. When most folks think about BESS failure points, their minds jump to thermal runaway or maybe a
BMS glitch. And sure, those are critical. But after two decades on sites from the North Sea to the Gulf Coast, I've seen a
more insidious, slow-motion failure take down perfectly good systems: corrosion. It doesn't make headlines like a fire,
but it quietly erodes your ROI, compromises safety, and can leave a critical asset dead in the water years ahead of
schedule.

This is especially acute for sites that are, by necessity, in harsh environments. Think military basesoften coastal for
strategic access, or in arid, dust-laden regions. Think industrial parks near chemical plants or in high-humidity zones.
The standard IP55 enclosure might keep out a direct spray, but it's no match for constant salt-laden mist, sulfur
compounds in the air, or the daily thermal cycling that literally breathes corrosive agents into every nook and cranny.

Beyond the Salt Spray: The Real Cost of Corrosion

The problem isn't just a rusty cabinet. It's a cascade of failures. 1've opened up cabinets where terminal connections
have high resistance due to corrosion, leading to localized heatinga serious safety risk. 1've seen cooling fan bearings
seize up from salt deposits, causing a thermal management system to fail. Corroded busbars, sensor drift on critical
monitoring points... the list goes on. The financial hit is twofold: massive CapEx on premature replacement, and OpEx
through constant, unplanned maintenance and downtime.

The data backs this up. A study by NREL on BESS performance in diverse climates highlighted that environmental
stress is a leading contributor to degraded performance and lifespan, directly impacting the Levelized Cost of Storage
(LCOS). When your 15-year asset needs a major overhaul in year 7, your economics are shattered.

What "Harsh Environment" Really Means
It's more than just a label. In our book at Highjoule, it's defined by specific, measurable aggressors:
* Marine Atmospheres (C5-M): Salt aerosol is constant. This is the benchmark we design against.
¢ Industrial Atmospheres: High concentrations of sulfur oxides, ammonia, or other chemical pollutants.

¢ High Humidity & Thermal Cycling: Daily temperature swings cause "breathing," pulling moist, corrosive air
inside enclosures where it condenses.

Engineering for the Extreme: The C5-M Philosophy
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https://www.nrel.gov

This is where the specification for a true C5-M anti-corrosion BESS moves from a nice-to-have to a non-negotiable for
mission-critical resilience. It's not a coat of paint. It's a systems-level engineering mandate.

At Highjoule, when we develop a system like this, it starts with the enclosure. We're talking about hot-dip galvanized
steel, followed by a multi-layer epoxy-polyurethane coating system that's tested to withstand over 1000 hours of salt
spray testingthat's the IEC 60068-2-52 standard. But here's the insight from the field: it's the sealing that's often the
weak link. Gaskets, conduit entries, door sealsthey must be designed for longevity and chemical resistance, not just initial
IP rating compliance.

Then, we look inward. Every internal component is evaluated. Are the busbars plated? Are connectors sealed? Is the
HVAC/thermal management system itself using corrosion-resistant coils and housings? Honestly, I've seen projects
where they put a pristine, coated container in a harsh zone, but the internal air-handler unit had aluminum fins that
corroded into dust in 18 months. The whole system overheated. It's about holistic design.

The Corrosion & Thermal Management Link

This brings me to a key technical point every decision-maker should understand: corrosion directly fights your thermal
management. Your battery's C-ratethe speed at which it charges or dischargesis limited by its ability to stay cool. If your
cooling system is compromised by corrosion (fans failing, filters clogged, fluid passages blocked), you have to derate the
system. That means less power available when you need it most. For a military base needing sudden, high-power
dispatch for grid support or emergency backup, that's an operational failure.

Our approach uses a closed-loop, liquid-cooled thermal system for the battery racks themselves, with a corrosion-
resistant dry-cooler outside. This minimizes the exchange of external, corrosive air with the internal battery
environment. It keeps the cells at their optimal temperature, supporting higher, sustained C-rates safely and extending
cycle life. It's a direct contributor to a lower LCOE.

A Case in Point: Coastal Readiness




Let me give you a real-world example from a project we can't name explicitly but is illustrative. It was a forward-
operating location for a European ally, right on the coast. The challenge: provide 2MW/4MWh of backup and daily
load-shaving, but the salt mist was so pervasive it would kill standard industrial equipment in a few years.

The solution was a C5-M designed BESS from Highjoule. The key? Beyond the container specs, we:

e Used pressurized NEMA 4X electrical cabinets for all external power conversion systems.

® Spec'd stainless steel fasteners for everything external.

* Designed a special corrosion-inhibiting filter system for the cooling air intakes for the power electronics.

* Provided a localized, 24/7 remote monitoring package from our network ops center, with specific alerts for
environmental sensor drift that could indicate early-stage corrosion issues.

Three years on, that system is performing at 100% of its rated capacity, with zero corrosion-related maintenance events.
The base has achieved its fuel savings and resilience goals. That's the proof point.
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The Real LCOE Advantage: Durability as an Asset

When we talk about Levelized Cost of Energy (LCOE) for storage, the denominatortotal energy output over the
system's lifeis king. A system that lasts 15 years versus 10 in a harsh environment isn't just 50% "better"; it
fundamentally changes the financial model. You're spreading the CapEx over far more cycles and megawatt-hours.

Investing in a C5-M rated system from the start isn't an extra cost; it's risk mitigation and value preservation. It ensures
compliance with the longevity assumptions in your financial model. For any site that falls under the "harsh™ categoryand
many dospecifying this level of protection is the only way to guarantee you'll hit your target IRR. It aligns perfectly with
the long-term, safety-first ethos of standards like UL 9540 and IEC 62933, which govern overall system safety and
performance.

Your Next Step: Asking the Right Questions
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So, if you're evaluating BESS for a site that's near a coast, in an industrial corridor, or simply in a region with extreme
weather, your vendor checklist needs to go beyond capacity and price. Heres what Id ask, based on what Ive learned the
hard way on site:

* "Can you show me the specific corrosion protection standard (e.g., IEC 60068-2-52) your enclosure system is
tested to, and for how many hours?"

¢ "How is the thermal management system protected from the external environment? Is it a closed-loop for the
battery?"

* "What is the material specification for external and critical internal components like busbars, connectors, and
cooling system parts?"

* "Do you have a reference project in a similar environment | can speak to?"

The goal is resilience. And true resilience means your energy storage system is built to outlast the environment it's
placed in. Thats the difference between a commaodity product and a strategic asset. Whats the one environmental factor
at your site that keeps you up at night when thinking about a 15-year investment?
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