Smart BESS for Coastal Sites: A Case Study on Conquering Salt Spray &
Corrosion
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Deploying Smart BESS on the Coast: Its Not Just About the View

Lets be honest. When we talk about renewable energy and battery storage, the conversation is often dominated by
capacity, efficiency, and ROI. And rightly so. But after two decades of deploying systems from the North Sea to the Gulf
of Mexico, I've learned that the most critical challenges aren't always in the spec sheet. They're in the environment.
Today, | want to talk about a specific, pervasive, and costly problem for projects along coastlines: salt spray corrosion.
I've seen firsthand how a seemingly perfect site can turn into a maintenance nightmare without the right preparation.
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The Hidden Cost of Coastal Air

The allure of coastal sites for solar and storage is obvious: abundant space, often good solar exposure, and proximity to
load centers. But that salty breeze? Its a silent killer for electrical equipment. Salt-laden moisture is highly conductive
and accelerates corrosion on electrical contacts, busbars, and even battery cell terminals. This isn’t just an aesthetic
issue. According to a report by the National Renewable Energy Laboratory (NREL), corrosion-related failures are a
leading cause of increased operational expenditures (OpEx) and reduced lifespan for BESS in maritime climates,
potentially adding 20-30% to lifetime costs.

I remember a project in Florida a few years back. A commercial storage system, just 18 months in, started showing
erratic voltage readings and thermal runaway alarms. When we opened the cabinet, we found a layer of white, crusty
residue on the main DC busbars. The resistance had increased, creating localized hot spots. The system wasn't "failing"
in a traditional sense; it was being slowly choked by its environment. We had to replace the entire busbar assembly and
institute a brutal cleaning regimen. The client's LCOE calculation went out the window.

Beyond Rust: The Real System Impacts

So, the problem is corrosion. But let's agitate that a bit. What does it actually do to your system's performance and your
bottom line?

¢ Safety Compromises: Corroded connections increase electrical resistance. Higher resistance means more heat.
In a battery cabinet, excess heat is enemy number one. It degrades cells faster and, in worst-case scenarios, can
lead to thermal events. Standards like UL 9540 and IEC 62933 are fantastic, but they test new equipment. They
can't fully simulate five years of salt spray accumulation.

¢ Efficiency Drops: That increased resistance steals energy. You're paying for kwWh that turn into heat instead of
useful power. Over a 10-year lifespan, even a small percentage loss adds up to a significant revenue hit.

* Opaque Diagnostics: A standard BMS might tell you a cell voltage is low or temperature is high. But it won't tell
you why. Is it a failing cell, or is it a corroded sense wire connection giving a false reading? Without knowing,
your O&M team is flying blind, potentially replacing good components and missing the root cause.

A Real-World Case: Smart BMS as the Solution
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coast. Their challenge was classic: they had a great rooftop PV array but needed to shift more solar energy to night shifts
and wanted backup power. The site was less than a kilometer from the sea. Salt spray was a guaranteed condition.

The solution we landed on, and the core of this case study, was a photovoltaic storage system built around an advanced,
Smart Battery Management System (BMS). This wasn't just a voltage-and-temperature monitor. It was the central
nervous system for combating the environment.

Heres how we approached it:

1. The Hardware Foundation: We started with a UL 9540-certified containerized BESS from Highjoule. But we
specified an enhanced corrosion protection package: IP65-rated enclosures for the battery racks, stainless-steel
fasteners for all external fittings, and conformal coating on critical PCBs inside the BMS itself. Think of it as
giving the system a raincoat and rust-proofing.

2. The Smart BMS Brain: This is where the magic happened. The Smart BMS we deployed goes beyond basic
monitoring. It uses a network of additional sensors (humidity, particulate) inside the container and on key
electrical connections. It establishes a "corrosion risk index" by correlating external weather data (wind direction,
humidity from a local station) with internal conditions.

3. Proactive Alerts & Predictive Maintenance: Instead of just alarming when a cell voltage goes out of spec, the
system could alert us: "High humidity and onshore wind detected. Corrosion risk index elevated. Recommend
inspection of main DC disconnect contacts at next service interval." This transformed maintenance from
reactive to predictive. We could schedule a 30-minute visual inspection instead of facing an unplanned 8-hour
emergency shutdown later.

4. Thermal Management Synergy: The BMS didn't just control the HVAC; it optimized it. On salty, humid days,
it would slightly lower the internal dew point target, ensuring no condensation formed on cold surfaces
overnight. It understood that thermal management in this context wasn't just about cell temperature, but about
controlling the entire internal micro-climate to prevent corrosion.

The result? After 12 months of operation, the system's round-trip efficiency has remained within 0.5% of its day-one
performance. Planned maintenance inspections have found minimal corrosive buildup, exactly as predicted by the BMS

alerts. The plant manager sleeps better knowing the system is actively protecting itself, and their financial model for
LCOE remains solid.




Key Takeaways for Your Project
If you're evaluating storage for a coastal site, heres my expert insight, straight from the field:

¢ Don't Just Check the IP Rating: An IP55 enclosure keeps water jets out, but it doesn't stop ionized salt particles
from creeping in over time. You need a material and coating strategy. Ask your supplier: "What specific
measures do you take for C5-M (Marine) corrosion environments per 1SO 12944?"

¢ Demand Context-Aware Monitoring: A BMS should understand its environment. Inquire about humidity and
corrosion sensing capabilities. Data is only useful if it's the right data, interpreted correctly.

¢ Calculate Total LCOE, Not Just Capex: A slightly more expensive system with robust protection and smart
monitoring will almost always have a lower total Levelized Cost of Energy because it avoids unplanned
downtime, preserves efficiency, and extends lifespan. That German plant's case proves it.

* Localize Your Standards: In the US, lean on UL standards (9540, 9540A). In Europe, IEC 62933 and IEC
61439 are key. But use them as a baseline, not a ceiling. A good provider, like Highjoule, builds upon these with
site-specific hardening based on real-world experience.

A Final Thought from the Field

The energy transition needs storage everywherenot just in benign, inland locations. Conquering harsh environments like
coastal salt spray zones is what separates a commodity product from a true, bankable asset. It requires moving from a
component mindset to a system resilience mindset. The technology, like the Smart BMS we used in Germany, is already
here and proven. The question is, are you asking the right questions of your storage partner to ensure it's deployed on
your site?

What's the single biggest environmental challenge you're facing at your planned storage location? Is it salt, dust,
extreme heat, or something else? Let's talk about how to engineer for it.
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