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The Hidden Cost of Corrosion in Your BESS Portfolio

Let's be honest. When we talk about deploying battery energy storage systems (BESS), especially in the commercial and
industrial space, the conversation usually starts with capacity, power rating, and upfront capital cost. We look at the spec
sheet, the UL 9540 certification, the round-trip efficiency. But there's a silent killer that rarely gets the spotlight until it's
too late, until you get that call from the site manager: corrosion.

I've seen this firsthand. A perfectly good containerized BESS unit, installed in a coastal region, starts showing premature
failure on balance-of-system components after just 18 months. Connectors, busbars, even the internal structural
supports begin to degrade. It's not a dramatic failure; it's a slow, expensive bleed. Suddenly, your projected Levelized
Cost of Energy (LCOE) is out the window, eaten up by unscheduled maintenance, component replacements, and worst
of all, downtime. According to a NREL report on storage O&M, unexpected failures and environmental degradation
are among the top contributors to rising operational costs, directly impacting the financial model of any storage asset.

Beyond the Lab: Why Standard Tests Fall Short

Here's the thing. Most BESS units are built to standard industrial (C3 or C4) corrosion resistance levels. They pass salt
spray tests that simulate a few hundred hours. But that's a controlled lab environment. In the real world, especially in
microgrid applications for rural electrification or industrial sites near processing plants, the environment is relentless. It's
a constant cocktail of salty air, high humidity, chemical pollutants, and wide temperature swings.

Think about a project we supported in the Philippines for rural electrification. The site wasn't just "near" the ocean; it
was practically in it, with salt-laden mist being the norm. A standard cabinet would have been compromised in no time.
This challenge isn't unique to tropical islands. 1've seen similar issues in offshore wind support facilities in the North Sea,
agricultural processing plants in the US Midwest with high ammonia levels, and even snow-melting salt affecting
systems in mountainous regions. The corrosion threat is universal for outdoor deployments.



https://www.nrel.gov/news/program/2021/energy-storage-operations-and-maintenance-best-practices.html

A Blueprint from the Field: The C5-M Anti-Corrosion System

This is where the concept of a C5-M anti-corrosion photovoltaic storage system moves from a nice-to-have to a non-
negotiable for long-term asset health. C5-M, as defined by 1ISO 12944, is a severe corrosion category for atmospheres
with high salinity or high levels of industrial pollution. Designing for this isn't just about thicker paint. It's a holistic
approach to materials, sealing, and thermal management.

At Highjoule, our approach was forged in these challenging environments. For the Philippine project, and now for
similar demanding sites in Florida or Scotland, we don't just sell a box. We provide a system engineered from the
ground up for durability. This means stainless-steel or hot-dip galvanized structural components with specialized
coatings, IP66-rated seals on every door and conduit entry, and a positive-pressure, filtered air system to keep the
internal environment pristine. The battery racks, the HVAC units, the cable traysevery single component is selected or
treated for the C5-M environment. It adds a bit to the initial cost, but honestly, it's the cheapest insurance you'll ever
buy for a 15-20 year asset.

The Step-by-Step Installation That Makes the Difference

You can have the best hardware, but a poor installation will undo all that engineering. Our step-by-step process, refined
over dozens of deployments, is where the theory becomes reality. It's not just about following a manual; it's about
understanding the "why" behind each step to prevent future corrosion points.

* Step 1: Site Prep & Foundation: It starts before the container arrives. We ensure proper drainage away from the
pad. For coastal sites, we sometimes recommend a slightly elevated foundation to avoid salt spray accumulation.
All grounding is done with corrosion-resistant materials.

e Step 2: Unloading & Positioning: We use soft slings and avoid any contact that could chip the specialized
coating. The moment the container is placed, we install temporary protective seals if permanent electrical
connections aren't immediate.

® Step 3: The Critical Sealing Phase: This is the heart of it. Every cable penetration gets a dual-layer seala

mechanical gland followed by a non-hardening mastic sealant from the inside. All door gaskets are inspected and
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¢ Step 4: Internal Build-Out & Thermal Management Setup: Here, thermal management is key. We don't just
install an AC unit. We balance the airflow to prevent any cold spots where condensation could
formcondensation is the internal enemy that leads to corrosion. The C-rate of the battery is carefully
programmed in the BMS to manage heat generation, working in tandem with the HVAC system, not against it.

¢ Step 5: Commissioning with an Environmental Eye: Final checks include verifying the positive pressure system
and confirming all internal relative humidity sensors are active and calibrated. We log baseline data for every
parameter.

The Real LCOE Advantage: Durability in the Numbers

Let's talk LCOE again. The formula is complex, but a major driver is the denominator: the total energy output over the
system’s lifetime. If corrosion cuts your system's life from 20 years to 12, or forces a major mid-life refurbishment, your
LCOE skyrockets. A study by IRENA highlights how extending asset life is one of the most effective levers for reducing
storage costs.

Our C5-M approach is an investment in that denominator. By virtually eliminating corrosion-related failures, we ensure
the system delivers its promised cycle life. The thermal management strategy isn't just for safety (though it's critical for
that too, aligning with UL 1973 and IEC 62619 standards); it's for consistency. Stable temperatures reduce stress on the
battery cells, which again, extends life and maintains efficiency. When you run the numbers, the slightly higher CapEx
is drowned out by the significantly lower OpEXx and the guaranteed higher energy throughput. For a financial decision-
maker, that's a much safer bet.

Expert Insight: It's About the System, Not Just the Battery

If 1 could leave you with one insight from two decades on site, it's this: The battery cells get all the attention, but they
are the most resilient part of a well-designed BESS. The weak links are always in the balance of systemthe connections,
the cooling fans, the sensors. A C5-M design philosophy protects those weak links. When we talk about compliance, yes,
our systems meet and exceed UL and IEC standards. But we build for the standard of the real world, which is often

much ha@er than any test chamber. That's the core of I—!ighjoule's service: delivering not just a product, but a
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https://www.irena.org/publications/2023/Jul/Energy-storage-costs

Your Next Step: Asking the Right Questions

So, for your next project in a challenging environmentbe it for a remote microgrid, an industrial plant, or a coastal
resiliency hubmove beyond the basic specs. Ask your potential supplier: "What is the specific corrosion category rating
for the entire enclosure and internal components?" "Can you walk me through your sealing protocol for cable
penetrations?" "How does your thermal management system prevent internal condensation?" The answers will tell you
everything you need to know about the long-term viability of your investment. What's the most challenging
environment you're considering for storage?
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