Scalable 1IMWh Modular BESS for Coastal Sites: Benefits, Drawbacks &
Salt-Spray Solutions
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Navigating Salt, Scale, and Savings: The Realities of Modular 1MWh
BESS on the Coast

Hey there. Let's be honest, if you're looking at deploying energy storage near the coast, you've already got a picture in
your head: reliable backup, solar smoothing, maybe some peak shaving. But I've been on enough project sites from the
North Sea to the Gulf of Mexico to know the brochure often misses the gritty details. That salty breeze isn't just scenic;
it's a relentless, corrosive force that chews through standard equipment. And when you're talking about scaling a solar
storage system to 1MWh or more, the stakesand the potential pitfallsget multiplied. So, grab a coffee, and let's talk
about what scalable, modular 1MWh storage really means in a salt-spray environment, the good, the challenging, and
how to make it work for your bottom line.
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The Coastal Problem: More Than Just a Rusty Nail

We all know corrosion is bad. But in a BESS container, it's a silent system killer. It's not just about exterior paint. Salt
aerosols penetrate seals, attack busbars and electrical connections, and can degrade battery cell performance over time.
The National Renewable Energy Lab (NREL) has noted that environmental factors like salt mist can accelerate aging in
balance-of-system components, leading to unplanned downtime and safety risks.

I was on a site in Florida last year, looking at a 2-year-old commercial storage system. The project economics were
being undermined not by the battery modules themselves, but by failing cooling fans and corroded cable trays. The
operational team was fighting reactive maintenance instead of focusing on energy arbitrage. This is the hidden costthe
Levelized Cost of Storage (LCOE) gets bloated by constant repairs and reduced system availability. When you're
planning a scalable system, you're planning for 15-20 years. Standard industrial-grade protection often just isn't enough
for a maritime climate.

The Modular 1IMWh Solution: Flexibility Meets Power

This is where the scalable, modular architecture shines. Think of it as building with ultra-resilient LEGO blocks. Instead
of one massive, custom-built 5SMWh unit, you deploy five 1MWh standardized containers. Each IMWh module is a self-
contained power plant with its own battery racks, thermal management, and power conversion system (PCS), all built
from the ground up for a harsh environment.

Honestly, the beauty isn't just in the scalability for future growth. It's in the risk mitigation. If one module needs

maintenance, you can isolate it and keep the others running at 80% capacity. Try doing that with a monolithic system.
For coastal sites where access for major repairs can be delayed by weather, this redundancy is a financial lifesaver.

A Case in Point: Northern Germany's "Wind-to-Battery"” Project

Let me give you a real example. We worked on a project in Schleswig-Holstein, Germanywindy, salty, and a prime spot
for congestlon management The developer needed a 4MWh system but had uncertaln grid connection tlmelmes The
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solution? A phased deployment using four LMWh modular containers with a C5M high corrosion protection rating (as
per 1ISO 12944).

The first module was operational in under 10 weeks, providing grid services immediately. As permits for the rest of the
site came through, we added modules. The thermal management in each unit was specifically oversized to handle the
efficiency loss from the required sealed, corrosion-resistant design. The result? The system achieved its target LCOE,
and the operator now has the blueprint to easily expand further. This phased, modular approach de-risked the entire
capital expenditure.

The Benefits Unpacked: Why It Makes Financial Sense
So, let's break down the specific benefits for a coastal application:

* Corrosion-By-Design: A true maritime-grade module uses stainless-steel fasteners, coated copper busbars, and
IP66 or higher enclosures for external components. At Highjoule, we subject our modular units to extended salt-
spray tests that go beyond the standard UL 9540 and IEC 61427-2 requirements. It costs more upfront but
prevents exponential OpEX later.

¢ Predictable Scaling: You buy what you need today. When your solar farm expands or your load increases, you
add another identical 1MWh block. No costly re-engineering. This drastically improves your initial ROl and
aligns spending with revenue.

¢ Simplified Maintenance & Logistics: Spare parts are standardized. Swapping out a faulty inverter skid in a
module is a known procedure. I've seen this firsthand on siteit turns a potential week-long outage into a 48-hour
scheduled event.

The Drawbacks & Real Talk

It wouldn't be a proper chat if | didn't lay out the challenges. Here's the real talk:

* Higher Initial Capex
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costs more per kWh than a single large warehouse-style BESS. The corrosion protection, redundant systems,
and modular architecture have a price tag.

* Footprint & Interconnection Complexity: Five IMWh containers take up more space than a single optimized
5MWh building. You also have more AC/DC cabling runs between units and a more complex medium-voltage
interconnection design that needs careful planning.

¢ Thermal Management Efficiency Trade-off: This is a big one. Sealing a unit against salt spray restricts airflow.
To maintain optimal cell temperature (crucial for lifespan and C-rate performance), you need a more
sophisticated, often liquid-cooled, thermal system. This uses more energy for cooling, slightly impacting round-
trip efficiency. You're trading a bit of efficiency for massive gains in reliability.

Making It Work: The Highjoule Approach

So, how do you maximize the benefits and mitigate the drawbacks? It comes down to integrated design and honest
planning. At Highjoule, when we talk about a scalable IMWh module for coastal sites, we're not just selling a box.
We're engineering a system with:

¢ | COE-Optimized Design: We run the numbers with you. That might mean selecting a slightly lower C-rate
(like 0.5C instead of 1C) to reduce heat generation, allowing for a less aggressiveand less power-hungrycooling
system. It extends battery life and improves net economics over 20 years.

¢ Standards as a Baseline, Not a Ceiling: Compliance with UL, IEC, and IEEE standards is non-negotiable for the
US and EU markets. But we treat them as the starting point. Our maritime modules incorporate learnings from
offshore oil & gas and naval engineering.

¢ Localized Deployment Support: The best design can be undone by poor installation. We work with local
partners who understand regional codes, like the California Fire Code for BESS or Germany's VDE-AR-E
2510-50, and the unique challenges of coastal construction.

Ultimately, the question isn't just "Can it work by the coast?" It's "Will it work reliably and profitably for its entire
lifespan?" The scalable modular approach, with eyes wide open to its costs and complexities, is proving to be the most
resilient answer for businesses who can't afford downtime. What's the one corrosion-related failure you're most worried
about on your next project site?
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