High-voltage DC PV Storage ROI in Coastal Areas: Salt Spray
Challenges & Solutions
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The Hidden Cost of Salt: A Real-World ROI Look at Coastal Energy
Storage

Honestly, if I had a dollar for every time 1've walked a project site along a coastline and seen a brand-new battery
system already showing signs of trouble, well, let's just say | wouldn't be writing this blog. 1'd be retired. The romance of
coastal renewable projects is undeniableabundant wind, strong solar irradiance. But the reality for the battery energy
storage system (BESS) sitting there? It's a brutal, corrosive fight for longevity. And that fight directly hits your return on
investment. Today, let's talk shop about a specific solution that's changing the game: the high-voltage DC-coupled
photovoltaic storage system, especially for those harsh salt-spray environments. We'll cut through the hype and look at
the real ROI drivers.
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The Silent ROI Killer in Coastal Deployments

You've run the models. The solar production looks great, the demand charges are high, the grid services revenue stacks
up. The project pencils out. But here's the problem most generic models miss: they assume the BESS is operating in a
lab-perfect environment. On a coast, it's not. Salt spray is a pervasive, conductive, and corrosive agent. I've seen this
firsthand on site: accelerated corrosion on electrical contacts, PCB degradation inside inverters, and the insidious creep
of salt fog into enclosure seals.

This isn't just an aesthetic issue. It leads to:

* Increased O&M Costs: More frequent inspections, part replacements, and cleaning. A study by the National
Renewable Energy Laboratory (NREL) on offshore wind O&M highlights how marine environments can
multiply maintenance needsthe principles are painfully similar for coastal BESS.

* Reduced System Availability: When a component fails due to corrosion, the whole system might go offline.
You're not generating revenue, whether from solar self-consumption or grid arbitrage.

* Safety Risks: Corrosion can lead to increased contact resistance, which generates heat. Heat in a battery
enclosure is the last thing you want. It compromises safety and can lead to catastrophic failures if not managed.

¢ Shortened Asset Life: The core promise of your ROI calculationa 10, 15, or 20-year asset lifegets eroded,
literally. A system that degrades in 8 years instead of 15 destroys your financial model.

Why System Architecture & VVoltage Matter for Your Bottom Line

This is where the high-voltage DC-coupled architecture isn't just a technical choice; it's a financial one. Let's break it
down simply.

In a traditional AC-coupled system, you have the solar inverter and the battery inverter. Two separate conversion steps
(DC to AC for solar, AC to DC for battery charging, then back again for discharge). Each step loses energytypically
1.5-2% per conversion. That's round-trip efficiency often in the high 80% range. In a high-voltage DC system, the solar
array and the battery stack speak a S|m|Iar "Ianguage (hlgh-voltage DC) The power conver5|0n is streamllned often
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higher.

What does that mean for ROI? Every percentage point of efficiency is more captured solar energy you can use or sell.
Over a year, and over the system’s lifetime, that delta is massive. It directly improves your Levelized Cost of Energy
(LCOE)the true measure of what your stored energy costs you.

Furthermore, fewer components (less power conversion equipment) mean fewer points of potential failure. In a salt-

spray environment, simplicity is a virtue. A system with fewer cabinets, fewer cable runs, and less complex power
electronics is inherently easier to seal, protect, and maintain.

Case in Point: A Florida C&lI Project

Let me tell you about a project we at Highjoule Technologies worked on last year. A food processing plant near Tampa
Bay, Florida. They had a great rooftop solar asset but were getting hammered by demand charges and worried about
grid reliability during storms. The site is less than a mile from the coast.

The Challenge: They needed a storage system to maximize solar self-consumption and provide backup power. But
every vendor's standard offering raised red flags for their engineering team regarding salt-air longevity. The projected
maintenance costs were eating into the projected savings.

Our Solution: We proposed a containerized high-voltage DC BESS. The key wasn't just the electrical architecture, but
the holistic design for the environment:

e Corrosion Protection: The entire container exterior and internal structural components received a specialized
marine-grade coating system. All electrical enclosures were rated IP65 or higher, with stainless steel fittings.

* Thermal Management: This is crucial. We used a liquid cooling system for the battery racks. Why? First, it's
vastly more efficient at keeping cells at their ideal temperature, which extends life. Second, and key for coastal
sites, it's a closed-loop system. The internal air is separated from the external, salty, humid air. The HVAC
system for the container interior only has to cool clean, dry air, drastically reducing corrosion risk to internal
electronics and improving reliability.
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from the ground up. This wasn't an afterthought; it was the foundation, giving the client and their insurer
confidence in the fundamental safety.

The Outcome: The system's higher upfront cost was offset by a much lower long-term O&M estimate. The higher
efficiency (we're seeing 97% round-trip) means they capture more of their solar production. Their ROl model became
stronger and, more importantly, more credible because it accounted for the real environmental hostility.

Beyond the Box: The Ciritical Details for Long-Term ROI

As an engineer who's been on the hook for system performance, | want to highlight two often-overlooked factors that
our Tampa project nailed:

1. C-rate Isn't Just a Number: You'll see specs for battery charge/discharge power (C-rate). A 1C battery discharges
fully in one hour. Some systems push for high C-rates (like 2C) for power-intensive applications. But in a coastal setting,
where you're also fighting thermal stress from the ambient environment, running at a consistently high C-rate generates
more internal heat. This accelerates aging. Our design philosophy often leans towards a moderate C-rate (0.5C-1C)
paired with superior thermal management (like that liquid cooling). This reduces mechanical and chemical stress on the
cells, which is a major win for longevity in a harsh environment. It's about designing for the 10-year performance, not
the 1-year spec sheet.

2. The Integration Mindset: A BESS isn't a magic box you drop on site. Its ROl is tied to how well it integrates with
your solar PV, your facility load, and the grid. Our team doesn't just ship containers. We model the entire energy flow,
optimize the control algorithms for the specific use cases (demand charge reduction, energy arbitrage, backup), and
ensure the system communicates seamlessly with the site's infrastructure. This software and integration layer is where a
huge portion of the valueand thus the ROlis actually captured.

Making the Numbers Work for Your Project

So, how do you approach the ROI analysis for a high-voltage DC system in a coastal area? You have to expand the
variables. Move beyond simple hardware cost-per-kWh.

Standard ROI Factor Coastal Salt-Spray Adjustment

Capital Cost (CAPEX) Add premium for marine-grade materials & cooling.

Annual Revenue (Energy Savings, Grid Services) Use realistic, higher system efficiency (96%+). Model
availability >98%.

Operating Cost (OPEX) Use lower annual maintenance estimate (e.g., 0.5% of
CAPEX vs. 1.5-2% for standard).

Asset Lifetime Model 15-20 years based on designed degradation, not a
generic assumption.

Risk Premium Reduce it. UL/IEC certification and environmental

hardening lower insurer and financier risk.

The bottom line? The conversation shifts from "What's the cheapest box?" to "What is the total cost of ownership and
performance over the life of my asset?" In challenging environments, the system with the slightly higher initial price tag
but proven resilience and higher efficiency almost always wins the long-term financial race.

I'm curiouswhat's the single biggest concern your team has when evaluating storage for a coastal or harsh environment
site? Is it the certification process, the ongoing maintenance logistics, or something else entirely? Let's discuss the real
hurdles.
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