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The Coastal Rush: Why Grids Are Moving to the Shoreline

Honestly, if you look at the map of new renewable projects in Europe and the US, it's striking how many are clustered
along the coasts. There’s a simple reason: that's where the wind blows hardest and, in many cases, where the population
centers are. The International Energy Agency (IEA) notes that offshore wind capacity is set to increase 15-fold by 2040.
This isn't just about generation; it's about where we need to store that power. Putting a 5SMWh or larger Battery Energy
Storage System (BESS) right there, near the source and the load, makes undeniable grid sense. It stabilizes intermittent
supply, provides fast frequency response, and defers costly transmission upgrades. But here's the thing I've seen
firsthand on site: the oceanfront is a brutal landlord.

The Hidden Cost of Salt Air: More Than Just Rust

The core problem we face isn't the concept of coastal BESSit's the environment. Salt-spray corrosion is a silent,
accelerated killer of electrical infrastructure. It's not the dramatic rust you see on an old ship hull; it's a creeping,
pervasive attack. Salt mist settles on every surface, penetrates seals, and when combined with moisture, creates a highly
conductive, corrosive electrolyte. This leads to:

¢ Corroded Busbars and Connections: Increased electrical resistance, leading to hotspots, energy losses, and
ultimately, potential failure points.

* PCB Degradation: Salt can creep into battery management systems (BMS) and power conversion systems (PCS),
causing short circuits and logic failures.

* Cooling System Clogging: Salt crystals can accumulate in air filters and heat exchangers, crippling the thermal
management systemthe absolute lifeline for battery safety and cycle life.

The agitation? A standard industrial-grade BESS, deployed rapidly inland, might face these issues over a 10-15 year
period. In a harsh coastal zone, they can manifest in 3-5 years, completely undermining the project's financial model
and safety profile. You haven't just lost a battery; you've lost grid stability and investor confidence.

The Rapid Deployment Promise: Speed vs. Longevity

This is where the trend of "rapid deployment” for utility-scale BESS meets its toughest challenge. The benefits are clear
and compelling: modular, containerized solutions can be shipped, installed, and commissioned in months, not years. For
a 5SMWh system, this speed-to-market is a massive financial advantage, allowing you to capture grid service revenues or
hedge energy prices much faster. The drawback? Speed often comes from standardization. And a standard design is
rarely an environment-specific design.

Rapid deployment can sometimes mean cutting corners on environmental due diligence or applying a one-size-fits-all

corrosion protection strategy. I've seen projects where the "coastal package" was an afterthoughta slightly better paint

grade and a "hope for the best" attitude towards sealing. In our world, hope is not a strategy.
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https://www.iea.org/reports/offshore-wind-outlook-2019

A Real-World Test: Learning from a North Sea Project

Let me share a case that shaped our approach at Highjoule. A few years back, a 6MWh BESS was deployed with a
rapid timeline at a coastal site in Northern Germany, supporting a local microgrid for a port authority. The initial
design was based on an inland, sheltered version. Within 18 months, they faced persistent alarms from the BMS. On-
site inspection revealed significant corrosion on the aluminum housing of the cell modules and, more critically, on the
copper busbar connections inside the PCS cabinet. The salt-laden air had bypassed the standard gaskets.

The solution wasn't cheap or quick. It required a full shutdown, replacement of corroded components with specially
coated ones, a complete resealing of all cabinets using marine-grade materials, and the installation of a positive-pressure,
filtered air system for the entire container. The rapid deployment savings were wiped out by the unplanned CapEx and
downtime. The lesson? The true cost of deployment isn't just the day you flip the switch; it's the total cost of ownership
in that specific environment.

Engineering for Corrosion: It's Not Just a Coat of Paint

So, what does a proper solution look like? It starts by respecting standards like IEC 60068-2-52 and UL 50E for
enclosure integrity against corrosive agents. But compliance is the baseline, not the finish line. From our field
experience, a robust coastal BESS needs a defense-in-depth strategy:

* Materials Science First: We specify stainless steel fasteners, corrosion-inhibiting compounds on all busbars, and
conformal coating on critical PCBs as a default for coastal zones. It's baked into the Bill of Materials, not added
later.

¢ Thermal Management Re-Engineered: This is crucial. An air-cooled system in a salty environment is asking for
trouble. We favor liquid cooling with sealed, corrosion-resistant cold plates. It not only manages cell temperature
more evenly (extending life) but completely isolates the corrosive external air from the battery cells and internal
electronics. Explaining C-rate is simple: it's how hard you're charging or discharging the battery. A high C-rate
generates more heat. In a salty environment with a compromised cooling system, that heat accelerates corrosion
and degrades cells fast. Proper thermal design keeps the (i—rate_ capability high ar}!c_i safe.
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¢ Sealing as a System: Every door, every cable gland, every vent is a potential failure point. We design for IP65 or
higher as a system, using multiple sealing layers and often specifying positive pressure systems with salt-mist-
rated filters.

Making the Numbers Work: The Real LCOE in a Salty World

This brings us to the bottom line: Levelized Cost of Storage (LCOS or LCOE for storage). Many financial models use a
standard degradation curvesay, 80% capacity after 10 years. In a corrosive environment without proper design, you
might hit 80% in 6 years. That crushes your LCOE. The upfront investment in a purpose-built, corrosion-resistant
design like the ones we engineer at Highjulle is not a cost; it's an insurance policy that directly lowers your lifetime cost.

You pay a bit more on Day 1 to ensure the system performs reliably for its entire projected lifespan, with minimal
unplanned maintenance. You protect your revenue stream from the ancillary services market or energy arbitrage. When
we run the numbers with clients, comparing a "standard rapid-deploy™ unit against our "coastal-hardened" solution
over 15 years, the latter almost always wins on total economics. The asset simply lasts and performs as modeled.
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The Right Questions to Ask Your BESS Provider

If you're evaluating a rapid-deployment 5SMWh+ BESS for a coastal site, move beyond the spec sheet. Have a coffee
with their engineering team and get specific. Ask them:

¢ "Beyond the enclosure rating, what specific materials and coatings do you use on internal electrical components
for salt-spray environments?"

* "Can you show me the thermal management design and explain how it prevents salt ingress into the battery
compartment?"

¢ "What is the expected degradation curve and maintenance schedule for this system in a C5-M (Marine)
corrosion environment per 1SO 129447

* "Can you provide a reference project of similar scale in a comparable environment that has been operational for

- 3+ years?” s Y N s i e . e



The right partner won't just sell you a container; they'll partner with you on the long-term health of your critical grid
asset. The ocean's energy is too valuable to waste. Isn't it worth storing it in something built to last?
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