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Projects
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The Silent Killer on Your Coastline Project

Honestly, when we talk about deploying Battery Energy Storage Systems (BESS) near the coast, everyone’s mind jumps
to the view, the breeze, maybe the grid connection points. But after twenty-plus years on sites from the North Sea to the
Gulf of Mexico, I've learned there's a far more persistent issue: salt spray. It's not dramatic like a thermal runaway
event, but it's a silent, steady killer of performance, safety, and your return on investment.

You see a standard industrial container or a rack of batteries rated for a generic environment, and you think it's fine.
I've seen firsthand on site how that assumption leads to premature connector failures, cooling system clogging, and
accelerated cell degradation. The National Renewable Energy Laboratory (NREL) has highlighted that environmental
stressors, including corrosion, can reduce effective battery lifespan in harsh climates by up to 30% compared to lab
estimates. That's a direct hit to your project's financial model.
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It's More Than Just Rust: The Real Cost of Corrosion

Let's agitate this a bit. It's not just about cosmetic rust on the cabinet. Salt-laden moisture is conductive and incredibly
corrosive. It creeps into everything.

¢ Safety & Compliance Risks: Corroded busbars or electrical connections increase resistance, leading to localized
heating a fire hazard. This can put you out of compliance with UL 9540 and IEC 62933 safety standards faster
than you think. An inspector seeing significant corrosion won't sign off, full stop.

* Ops & Maintenance Nightmare: Imagine scheduling downtime every 6 months for intensive cleaning, connector
replacement, and protective recoating. The labor cost alone is punishing. I recall a project in Florida where
unscheduled maintenance due to salt-related issues added over 15% to the first-year O&M budget.

* Performance Degradation: Salt deposits can insulate battery cells within modules, messing with the thermal
management system's ability to pull heat away. Your battery management system (BMS) starts fighting phantom
temperature gradients, leading to unbalanced charging and reduced overall capacity.

The Pre-Integrated Answer: Not Just a Box, a System

So, what's the solution? Throwing more paint at the problem? No. The industry's move and what we've championed at
Highjoule for challenging environments is the pre-integrated PV-ready container built from the ground up for coastal
duty. This isn't a standard 1SO container with some racks thrown in. It's a purpose-engineered ecosystem.

The core idea is integration. We start with Tier 1 battery cells not just for their name, but for their consistent, well-
documented performance and safety data under stress. These are then integrated with a climate control system designed
for more than just cooling; it's about maintaining a positive pressure and filtered air exchange to keep salt aerosols out.
All electrical components, from the inverter to the smallest sensor, are specified with corrosion-resistant ratings (think
IP66 and higher for external parts).

The "PV-ready" aspect is key. It means the container’s roof is structurally rated and pre-wired for solar panel mounting,
and the power conversion system is pre-configured for DC coupling. This reduces on-site labor, a major cost factor in
places like California or the EU where skilled installer time is expensive.

Case Study: The Texas Gulf Coast Microgrid

Let me give you a real example. A logistics company operating a port-adjacent warehouse in Texas needed resilience
against grid outages and wanted to cap their demand charges. The site? Less than a mile from the Gulf, with heavy
industrial salt spray in the air.

The Challenge: They received bids for standard BESS units. Our team's site audit showed corrosion would be the
primary failure mode. The challenge was ensuring 15-year performance with minimal degradation, all while meeting
strict UL and IEEE 1547 standards for grid interconnection.

The Highjoule Solution: We deployed a 1.5 MWh pre-integrated container solution. Key specs included:

Battery Cells NMC-based Tier 1, with enhanced sealant at module level

Enclosure ASC C5-M (Marine) rated coating system, stainless steel
hinges/latches

Thermal Management Liquid-cooled, with sealed, corrosion-resistant external heat
exchangers

Standards Fully certified to UL 9540, UL 1973, IEC 62933-5-2

The Outcome: Two years in, the system's performance degradation is tracking at less than 2% annually, well below the
industry average for such an environment. The integrated design meant deployment was 40% faster than a piecemeal
approach. The client's main feedback? "We forget it's there. It just works." That's the goal.
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The Tech Made Simple: C-Rate, Thermal Mgmt & Your LCOE

I know some of these terms get thrown around. Let me break down why they matter for your coastal project.

C-Rate: Simply put, it's how fast you charge or discharge the battery. A higher C-rate (like 1C) means faster power. In
coastal projects, using a slightly lower, sustained C-rate (like 0.5C) generates less internal heat, putting less stress on the
thermal system and the cells themselves, especially if salt is subtly impairing cooling. It extends life. Our engineering
often involves right-sizing the battery for the power need to optimize this balance.

Thermal Management: This is the BESS's immune system. In a salty environment, air-cooling sucks in corrosive
particles. Liquid cooling, with sealed cold plates directly on the modules, is far superior. It keeps the cells in their happy
temperature zone (usually 20-30C) without exposing the internals to the outside air. This stability is the single biggest
factor in maximizing cycle life.

LCOE (Levelized Cost of Energy): This is your ultimate metric the total cost of ownership per kWh stored and
discharged over the system's life. A cheaper, non-hardened BESS will have a lower upfront cost but a much higher
LCOE because it degrades faster and costs more to maintain. The pre-integrated, hardened container has a higher
capex but a lower, more predictable LCOE over 15+ years. The International Energy Agency (IEA) consistently notes
that durability and longevity are becoming more critical to LCOE than pure battery cell cost.

What to Look For in Your Next Coastal BESS

If you're evaluating systems for a site near the ocean or in a corrosive industrial area, move beyond the basic spec sheet.
Ask your vendor these questions:

¢ "What specific corrosion protection standard does the enclosure meet (e.g., 1ISO 12944 C5-M, ASTM B117 salt
spray test hours)?"

¢ "|s the thermal management system sealed from the external environment? Can you show me the airflow
diagram?" . el hos _ : _ e
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* "How are the battery modules themselves protected from ambient humidity and particulate ingress?"
¢ "Can you provide a performance degradation warranty that is specific to harsh environment deployments?"

At Highjoule, we build these answers into the product from day one. Our service model is based on remote monitoring
and predictive maintenance, so we're alerted to any anomaly before it becomes a site visit. The truth is, in the tough

environments where energy storage is often most needed, an off-the-shelf solution is the most expensive choice you can
make. What's the one corrosion-related surprise you've encountered in your projects?
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