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The Silent Killer on Your Coastline Project

Let's be honest. When you're planning a solar-plus-storage project for a coastal industrial site or a microgrid on an
island, the big numbers grab your attention first - the 1MWh capacity, the C-rate, the projected ROI. But after twenty
years of deploying systems from the Gulf of Mexico to the North Sea, I can tell you the biggest threat often isn't in the
spreadsheet. It's in the air. Salt spray. It's a silent, relentless killer of electronics and metalwork that can turn a state-of-
the-art battery energy storage system (BESS) into a maintenance nightmare and a safety concern in just a few years.

I've seen it firsthand: control boards corroded beyond recognition, busbar connections degrading, and enclosure seals
failing prematurely. The NREL has highlighted the vulnerability of energy infrastructure in coastal zones. The financial
hit isn't just from repairs; it's from unexpected downtime, reduced efficiency (think increased internal resistance from
corrosion), and a drastically shortened asset life that blows your Levelized Cost of Energy (LCOE) calculations out of the
water.

Why a Standard BESS Fails in Salt Spray

Here's the uncomfortable truth: a standard, off-the-shelf containerized BESS designed for a benign inland environment
is simply not fit for purpose on the coast. The IEC 60721-3-4 standard classifies environments, and a coastal, salt-laden
atmosphere is a Class 4C2 or, more severely, a C5-M environment. "M" stands for marine. This isn't just about
humidity; it's about highly conductive, corrosive chloride particles settling on every surface, penetrating microscopic
gaps.

The problem is systemic:

Thermal Management Systems: These units need to breathe to cool the battery racks. Standard air filters aren't
designed to trap salt aerosols, which get drawn inside, coating heat exchangers and circulating corrosive air over
the battery cells themselves.
Electrical Components: Relays, contactors, and PCB assemblies not conformally coated to the highest grade will
succumb to dendritic growth and short circuits.
Structural Integrity: Even high-grade steel will corrode if the protective paint system isn't specifically formulated
for a C5-M environment. It's not just cosmetic; it compromises the container's structural rating and
weatherproof seal over time.

Deploying a standard system here is, with all due respect, a capital mistake. You're buying a 15-year asset that might be
critically impaired in 5-7.

The C5-M Approach: More Than Just a Coating

So, what's the solution? It's a holistic, design-for-environment philosophy, not a bolt-on. At Highjoule, we don't just

https://www.nrel.gov/news/program/2021/storm-hardening-energy-infrastructure.html


"weatherize" a standard unit. We engineer the Step-by-step Installation of C5-M Anti-corrosion 1MWh Solar Storage
for Coastal Salt-spray Environments as an integrated process from the factory floor to the final site commissioning. The
goal is to create a sealed, controlled internal environment where the battery and its sensitive power electronics can live
their entire designed life, isolated from the harsh outside world.

This means every component is selected or treated for C5-M duty:

Container: Hot-dip galvanized steel with a multi-layer epoxy-polyurethane paint system certified for C5-M.
Cooling: A closed-loop, liquid-based thermal management system. The battery racks are cooled by a glycol-
water mix in sealed channels. The external condenser is itself built with coated copper/aluminum and anti-
corrosion fans. No internal air exchange with the salty outside air.
Internal Atmosphere: Positive pressure maintained inside the container using dried, filtered air from a dedicated
HVAC system to prevent ingress when doors are opened.
Electronics: All PCBs receive a conformal coating meeting IPC-CC-830B. Connections use silver-plated or tin-
plated copper to resist sulfide attack.

  

The Step-by-Step Breakdown: From Site Prep to Commissioning

Alright, let's get practical. How does this change the installation process? The sequence is critical to preserve the
system's integrity.

Phase 1: Pre-Installation & Site Specifics

This starts long before the container arrives. We conduct a detailed site corrosion audit. The foundation isn't just level;
it's designed with corrosion-resistant rebar and concrete mix if needed. We plan cable trenching and conduit routes to
avoid saltwater pooling. All grounding is designed with oversized, tinned copper to account for potential long-term
corrosion.

Phase 2: Receiving & Positioning



The unit arrives with protective films and VCI (Vapor Corrosion Inhibitor) emitters inside. We use non-abrasive slings
for crane lift to avoid damaging the exterior coating. Placement on the foundation is precise to ensure all drainage
channels in the base frame are clear.

Phase 3: The Sealed Connection Protocol

This is where the magic happens. We don't just pull cables.

Electrical Room: All AC/DC cabling enters through IP68-rated, sealed gland plates at the bottom of the
container. The void around cables inside the gland is filled with a non-hardening, waterproof sealant compound.
Thermal System: The external dry cooler is positioned for optimal airflow but away from direct sea spray if
possible. The glycol loop connections are made using pre-charged, quick-disconnect couplings to minimize open
time and contamination risk.
Final Seal: After all penetrations are complete, the interior seams of the gland plates are sealed with a marine-
grade silicone.

Phase 4: Commissioning in a Controlled Environment

Only after verifying all seals do we power up the internal HVAC and establish positive pressure. We then bring the
BESS online in stages, monitoring for any humidity spikes inside the container - a telltale sign of a breach. All our
commissioning checklists are augmented with C5-M specific items, like infrared scans of connections to detect early-
stage heating from corrosion.

Real-World Proof: A North Sea Case Study

Let me give you a real example. We deployed a 1.2MWh C5-M system for a fish processing plant on the Scottish coast.
The challenge was brutal: 100% humidity, constant salt wind, and a need for flawless uptime to support critical freezing
cycles. The previous lead-acid battery bank had failed completely within 3 years.

Our process was the one I just described. Two years post-installation, we conducted a scheduled internal inspection.
Honestly, opening that container was a moment of truth. Inside, it was pristine - dust-free, dry, with components
looking as they did on the factory floor. The external condenser required a routine freshwater rinse, which was planned
for. The plant's energy costs have stabilized, and their backup power security is now guaranteed. This is the difference
between a product and a solution.



  

Beyond Installation: The Long-Term View on LCOE

When evaluating a C5-M system, don't just look at the upfront premium (which is typically 10-15%). You must run the
LCOE model with realistic inputs. A standard system in this environment will have:

Higher annual degradation rates due to cell corrosion and thermal stress.
More frequent, costly maintenance interventions (corrosion removal, component replacement).
A likely replacement need at year 10, not year 15+.

Our approach flips this. The initial investment buys you predictable performance and longevity. The thermal
management isn't just for corrosion; it keeps the cells at an optimal 25C, reducing degradation from temperature
swings. The result is a lower true LCOE over the asset's life and no nasty surprises for your CFO. It's about total cost of
ownership, not just purchase price.

Your Next Step: Questions to Ask Your Vendor

If you're evaluating a BESS for a coastal site, move beyond the datasheet. Have a coffee with their lead engineer and
ask:

"Can you show me the IEC corrosion classification certification for the entire enclosure system, not just the
steel?"
"How is the thermal management system sealed from the external environment? Can I see a schematic?"
"What is the specific maintenance protocol for the external cooler in a salt-spray environment?"
"Can you provide a projected degradation curve comparison for this vs. a standard unit in a C5-M
environment?"

The answers will tell you everything you need to know. At Highjoule, we build these conversations - and these systems -
based on two decades of learning what can go wrong, so your project goes right. The coast is a demanding partner, but
with the right approach, your storage asset can thrive there for decades.
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