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The Real Question Behind the Cost

Honestly, when a client asks me "How much does it cost for a scalable modular pre-integrated PV container for coastal
salt-spray environments?”, I know they're looking for a number. But after 20 years on sites from the Gulf Coast to the
Baltic Sea, I've learned the real question is different. It's: "What's the total cost of owning and operating a resilient
energy asset in one of the most punishing environments on earth, without it becoming a maintenance nightmare or a
safety liability?" The sticker price is just the beginning of that conversation.

The Coastal Problem: Salt Spray is a Budget Killer

Let's talk about the elephant in the room. Salt spray isn't just moisture; it's a highly conductive, corrosive electrolyte that
attacks everything. I've seen firsthand on site how standard industrial-grade containers, deployed just a mile inland, can
look fine, while a coastal unit after 18 months has rampant corrosion on busbars, enclosure panels, and cooling fan
housings. The problem amplifies with modular, scalable systems. A weak point in one module's sealing can lead to
cascade failures across the entire array.

The financial hit isn't just repair costs. It's downtime. According to the National Renewable Energy Laboratory (NREL)
, unplanned maintenance on a BESS can crater project economics, sometimes wiping out the revenue advantage for an
entire quarter. In a salt-spray zone, "unplanned” becomes "frequent" if you're not spec'd correctly from day one.

Beyond Rust: The System Integrity Threat

It goes deeper than surface rust. Salt creep can compromise electrical insulation, leading to ground faults and potential
arc-flash incidents. It can clog air filters in thermal management systems, causing batteries to overheat. Overheating
batteries see accelerated degradation, which means you're not getting the cycle life you paid for. Suddenly, your
Levelized Cost of Energy (LCOE) - the true measure of your project’s lifetime cost per kWh - starts climbing. You saved
on Capex but you're getting murdered on Opex and lost revenue.

The Hidden Costs You're Probably Not Quoting

So, when we talk cost for a coastal-ready solution, we have to itemize what "ready" means. A standard container might
be $X per kWh. A coastal-hardened unit from a reputable provider like ours at Highjoule isn't just that same $X plus a
coat of special paint. The cost difference is baked into engineering and components that meet specific, brutal standards.

* Materials & Certification: We're talking stainless steel fasteners, aluminum alloys with specific protective
coatings, and gasket materials rated for constant salt fog exposure. Every component needs to be validated
against standards like UL 9540 (BESS safety) and IEC 60068-2-52 (salt mist corrosion testing), not just the
enclosure.

* Thermal Management Re-engineering: An air-to-air heat exchanger might work inland. On the coast, it's a salt
mtake valve. We often move to closed-loop |IQUId coollng for these envnronments which is a 5|gn|f|cant system
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designed in from the start.

¢ Scalability with Sealing Integrity: The true test of a modular design is whether the 100th module connects as
seamlessly and securely as the 1st. Each interconnection point is a potential breach. Our plug-and-play high-
voltage connectors have IP68 rating and are designed with sacrificial anodes and self-draining channels, which
adds cost per module but eliminates future leakage points.

A Case Study: The North Sea Wind Farm Support Project

Let me give you a real example. We worked on a project in Northern Germany, supporting a remote wind farm
operations base. The challenge was a containerized PV + storage system to reduce diesel gen-set use, sitting less than
500 meters from the shore. The first bid they got was for a standard modular BESS. The price looked great.

We came in with a solution that was about 22% higher in initial capital cost. Ours included:

¢ Containers built to C5-M (High salinity industrial) corrosion protection class.

¢ Liquid-cooled battery racks with corrosion-resistant coolant loops.

¢ All exterior conduits and cable trays in hot-dip galvanized steel with additional coating.
¢ Enhanced monitoring for internal humidity and corrosion sensors.

Three years in, the standard unit deployed by a competitor at a similar nearby site has had two major shutdowns for
component replacement and cleaning. Their effective capacity has degraded 18% faster than projected. Our Highjoule
system? It's running at 99.2% availability, and its capacity fade is right on the original model. The higher Capex was
absorbed within the first two years of avoided Opex and sustained energy output. That's the real cost calculation.

Breaking Down the Cost of a "Coastal-Ready" Container

Alright, let's get to some numbers. For a scalable, modular, pre-integrated PV + Storage container (what we call our

SunCore Hybrid Platform) designed for a harsh coastal environment, you're looking at a cost structure that typically

ranges from $450 to $700 per kWh of storage capacity, fully integrated with PV inverters and balance of plant. The
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wide range depends heavily on:

Cost Driver Standard Inland System Coastal Salt-Spray Hardened System

Enclosure & Structure Standard 1SO container, painted steel Corrosion-protected steel (e.g., Corten),
enhanced seals, stainless hardware

Thermal Management Forced air ventilation Closed-loop liquid cooling with
corrosion-resistant materials

Electrical Components Industrial-grade breakers, busbars Coated or higher-grade components,
conformal coated PCBs

Compliance & Testing Base UL 9540, IEC 62619 Additional IEC/1SO salt mist,
humidity, and thermal cycling certs

System Design Standard layout Design for drainage, minimized

exposed surfaces, sacrificial elements

The "pre-integrated"” part is where you save massively on soft costs - engineering, permitting (with stamped drawings for
UL/IEC compliance), and commissioning. A system that arrives on a barge, gets placed on your coastal pad, and is
producing power in a week is worth a premium over a six-month site integration nightmare.

The LCOE Perspective: Why Premium Pays Off

This is where | always bring the conversation. Forget just Capex. Let's talk LCOE. The formula factors in all costs over
the system’s life divided by all the energy it produces. A cheaper, corrosion-prone system will have:

¢ Higher annual OPEX: More frequent cleaning, part replacement, and inspections.
¢ Lower total energy output: More downtime and faster battery degradation mean fewer kWh over 15-20 years.
¢ Potential residual value risk: Who wants to buy a used, corroded BESS in 10 years?

A properly built coastal system has higher Capex but flattens the OPEX curve and extends the productive life. In our
models, the LCOE for a coastal-hardened system often undercuts the "cheaper" alternative by years 7-10. You're
investing in resilience.

Making the Decision: What to Ask Your Supplier
So, when you're evaluating quotes, don't just compare the bottom-line number. Ask these questions:

* "Can you show me the specific IEC 60068-2-52 or ASTM B117 test reports for the enclosure and key internal
components?"

* "How is the thermal management system protected from salt ingress? Show me the schematics."

* "What is the warranty exclusions or terms related to corrosion? Does it cover components in a C5
environment?"

* "Can you provide a projected LCOE comparison for your coastal package vs. a standard system for my specific
site?"

At Highjoule, we build these conversations - and the answers - into our design process. Because honestly, the cost isn't
just what you pay us. It's what you don't pay in headaches, lost power, and emergency call-outs for the next two
decades. That's the number that really matters.

What's the single biggest cost uncertainty you're facing for your coastal or harsh environment project?
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