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Hey there. Let's talk about something that doesn't get enough airtime in glossy brochures: putting a battery energy
storage system where the air bites back. I'm talking about coastal sites, industrial ports, offshore support hubs places
where salt isn't just for fries, it's a constant, corrosive mist in the air. Over two decades, 1've seen too many projects
where the initial ROI spreadsheet looked fantastic, only to watch unseen costs eat away at the profits, quite literally.
Honestly, if you're evaluating storage for a coastal application, the standard payback models are probably lying to you,
or at least missing a huge chapter. Let's fix that.
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The Hidden Cost in Your ROl Model

The problem is simple: most ROI analyses for BESS are based on benign, lab-like conditions. They factor in capital
cost, energy arbitrage, demand charge reduction, maybe some ancillary service revenue. What they often treat as a
footnote is "environmental hardening," which is a polite way of saying "preventing the system from turning into a
expensive pile of rust and failed electronics.” In a salt-spray environment, this isn't a footnote; it's a core chapter of your
operational budget.

I've been on site for "unplanned maintenance" at a seaside solar+storage facility. The issue wasn't the batteries
themselves, but the corrosion on busbar connections inside the power conversion system (PCS) enclosure. It increased
resistance, caused localized heating, and triggered safety shutdowns. Downtime during peak pricing windows, plus the
cost of specialized marine-grade parts and a technician who knew how to handle it, wiped out a quarter's projected
revenue. The initial proposal had used a standard, off-the-shelf PCS to keep CapEx low, destroying the ROI in the
process.

Why Salt Almost Always Wins (The Data)

This isn't just anecdotal. The science is brutal. Salt spray accelerates corrosion through electrochemical reactions.
According to a National Renewable Energy Laboratory (NREL) report on durability, components in coastal
environments can face degradation rates 3 to 10 times faster than inland. Think about that for your 20-year asset life
projection. A International Energy Agency (IEA) commentary on energy infrastructure resilience has repeatedly
highlighted corrosion as a leading cause of OPEX inflation and performance loss in coastal renewable projects.

The agitation? It's a double whammy. First, your maintenance costs (OPEX) skyrocket. Second, and more insidiously,
your system's availability and round-trip efficiency drop. If your BESS is down or underperforming during those high-
value grid events or peak demand hours, you're not just spending more, you're earning less. That's the ROI Killer.

A Case in Point: The Gulf Coast Logistics Hub
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Let me give you a real example from the Texas Gulf Coast. A large logistics company wanted a BESS to manage their
massive warehouse demand charges and provide backup for critical refrigeration units. Their initial vendor proposed a
standard containerized system. We were brought in for a second opinion.

The challenge was clear: constant salt air from the nearby ship channel, high humidity, and a need for 99%+
availability for the backup function. The "standard" system would have likely met UL 9540 for safety, but not the
specific corrosion protection standards like IEC 60068-2-52 (salt mist testing) or the more rigorous aspects of UL 50E
for enclosures in harsh environments.

Our solution was a scalable, modular BESS platform from Highjoule, but specified with a "coastal-ready" package. This
wasn't just a coat of paint. It involved:

* Enclosures: IP55-rated as a baseline, with stainless steel fasteners and corrosion-inhibiting coatings on all
external and internal structural steel.

¢ Thermal Management: A critical piece. We used a closed-loop liquid cooling system. This does two things: it
maintains optimal cell temperature for longevity and performance, and it seals the battery racks from the
external, salty air. The heat exchangers themselves were specified with coated aluminum fins to resist salt
corrosion.

¢ Electrical Components: Conformal coating on PCBs inside the PCS and switchgear, and the use of tinned
copper for external connections.

The deployment was phased (that's the scalable modular part). They started with a 500kW/1MWh block to manage the
most urgent demand charges. Seeing the stable performance and near-zero unscheduled maintenance in the first year,
they added two more identical modules the following year to expand their backup capacity and energy arbitrage play.
The modular design meant the second deployment was plug-and-play, with no redesign needed.

The Scalable Modular Advantage: More Than Just Adding Blocks

In these enwronments scalablllty isn 't jUSt a growth feature; it's a risk mltlgatlon and ROI optlmlzatlon tooI Deploying




¢ Validate Performance: Prove the corrosion protection works in your specific micro-climate before committing
major capital.

* Improve Cash Flow: Start earning from a portion of your load sooner, funding later expansions.

¢ Adapt to Change: If utility tariffs or your load profile changes, you can re-configure or add capacity without
scrapping a monolithic system.

At Highjoule, our modular architecture is built around this philosophy. Each power block is a self-contained unit with
its own thermal management and controls, designed to meet the same harsh environment standards whether you buy
one or twenty.

Expert Breakdown: The Tech That Guards Your ROI

Let's get into the weeds for a minute, but I'll keep it in plain English. When we talk about optimizing ROI in harsh
settings, three technical specs move from the datasheet to the boardroom agenda:

1. C-rate and Thermal Management: The C-rate is basically how fast you charge or discharge the battery. A higher C-
rate means more power, faster. But it also generates more heat. In a sealed, corrosion-resistant enclosure, managing that
heat is everything. Poor thermal management (like some basic air-cooling systems) leads to hot spots, accelerated cell
degradation, and safety risks. Our approach uses precise liquid cooling to keep cells within a tight, optimal temperature
band. This extends cycle life dramatically meaning your battery delivers its promised throughput (MWh over its life)
without premature fade. That directly protects your Levelized Cost of Storage (LCOS), which is the real metric behind
ROL.

2. The Levelized Cost of Energy (LCOE/LCOS) Reality: Everyone wants a low upfront cost per kWh. But in a salt-
spray environment, the lowest CapEx option usually has the highest LCOS. Why? Because if it fails early or needs
constant expensive repair, your total lifetime cost per usable kwWh skyrockets. The ROI analysis must model a 15-20
year LCOS, factoring in realistic degradation rates and maintenance costs for the environment. Investing in proper
corrosion protection from day one flattens that cost curve.

3. Compliance is Not Just a Checkbox: Meeting UL 9540 and IEC 62933 is table stakes for safety and performance. But
you need to ask: "“Was the entire system enclosures, cooling, wiring tested to relevant standards for corrosive
atmospheres?" Look for certifications like IEC 60068-2-52 or ASTM B117. This isn't us being pedantic; it's the
evidence that the engineering matches the marketing claim.

Thinking Beyond the Box: System-Level ROI

Finally, the highest ROI often comes from thinking of the BESS not as an isolated asset, but as the heartbeat of a
resilient energy system. For a coastal microgrid think island communities, research stations, or ports a robust, modular
BESS paired with solar or wind becomes the foundation. It mitigates the risk of fuel supply disruption for diesel gensets
and turns variable renewable generation into firm, dispatchable power.

The business case then expands from simple payback to one of risk avoidance, operational certainty, and even revenue
from grid services if connected. Our team's experience isn't just in supplying boxes; it's in designing these systems for
real-world harsh conditions, ensuring the controls, communications, and all the "plumbing" are as resilient as the
battery modules themselves.

So, the next time you look at an ROI model for a coastal BESS project, ask the hard question: "What did you assume

about the cost of salt?" If the answer is vague, it's time to dig deeper. I'm always up for continuing this conversation
reach out if you're scoping a project where the air has a bit of a bite to it.
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