ROI Analysis of Black Start BESS for Coastal Salt-Spray Environments
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Beyond the Sticker Price: The Real ROI of a Black Start BESS That
Survives the Coast

Honestly, if I had a dollar for every time a client showed me a low bid for an energy storage container, only to find out
three years later it's failing in a coastal site... well, let's just say | could retire. The conversation around ROI for Battery
Energy Storage Systems (BESS), especially those with black start capability, often starts and ends with the upfront
capital cost per kilowatt-hour. But when your site is within smelling distance of the ocean, that's a dangerous
oversimplification. I've seen this firsthand on sites from the Gulf Coast to the North Sea. The salt in the air doesn't just
rust your truck; it's a silent, expensive killer of poorly protected battery systems. Let's talk about what a real Return on
Investment analysis looks like when you factor in the harsh reality of coastal salt-spray environments and the critical
need for black start resilience.
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The Hidden Cost of Salt Air: It's Not Just About Rust

The problem isn't always dramatic. It's not a container dissolving overnight. It's a slow creep. According to a National
Renewable Energy Laboratory (NREL) report on BESS durability, corrosion from chloride exposure (that's the salt) is a
leading cause of premature system degradation and safety incidents in coastal deployments. What does that mean on the
ground?

¢ Accelerated Aging: Connectors, busbars, and even module casings corrode. This increases electrical resistance,
which creates heat. More heat means faster battery degradation. You might be losing 2-3% more capacity per
year compared to an inland site. Over a 15-year project, that's a huge chunk of your revenue-generating asset
gone.

* Safety & Reliability Risks: Corroded electrical connections are hotspots. They can lead to arcing, failures, and in
worst-case scenarios, thermal runaway. A shutdown for emergency repairs isn't just a maintenance cost; it's lost
revenue from grid services or demand charge avoidance.

* O&M Nightmares: I've been on sites where standard steel bolts are seized solid after 18 months. Every routine
inspection or service becomes a major, time-consuming operation. This drives up your operational expenditure
(OpEX) significantly.

The agitation here is simple: a cheaper, non-compliant system might look good on paper year one. By year five, your
OpEx is through the roof, your capacity is underperforming, and you're facing a major, unplanned CapEx refresh.
That's not an ROI; that's a money pit.

Is the Black Start Premium Worth 1t? A Grid Resilience Perspective

Black start capabilitythe ability for a system to boot itself up from a complete shutdown without relying on the external
gridoften gets tagged as a "nice-to-have" for critical facilities. In coastal regions, it shifts to a "must-have." Why? Coastal
areas are frequently more vulnerable to extreme weather events (hurricanes, storms) that can cause prolonged grid
outages.
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avoided losses. The cost of a single, unplanned production halt for a manufacturing facility can run into millions. A
black start-capable BESS acts as an insurance policy. The "premium" you pay for the more robust power conversion
system (PCS) and controls engineering needs to be weighed against the potential financial catastrophe of an extended
outage. For many of our clients in Florida or along the European coastline, that calculation makes black start a core part
of the ROl model.

Calculating True ROI: More Than Simple Payback

So how do we analyze this properly? We have to move beyond simple payback period. We need to look at Total Cost of
Ownership (TCO) and Levelized Cost of Storage (LCOS).

® CapEx: Yes, it includes the container, batteries, PCS, and thermal management. For coastal sites, it must
include the premium for corrosion-resistant materials (e.g., marine-grade aluminum, stainless steel fasteners,
IP55 or higher ingress protection, specialized coatings). It also includes the engineering for black start
functionality.

* OpEx: This is where the difference is massive. A system built to UL 9540 and IEC 61499 standards for harsh
environments, like what we engineer at Highjoule, will have dramatically lower maintenance costs. Our thermal
management systems are sealed and use corrosion-resistant heat exchangers. We design for easy access with
materials that won't degrade. This keeps your system online and earning revenue.

* Revenue/Value Streams: A reliable system maximizes revenue from all streams: frequency regulation, demand
charge management, energy arbitrage, and of course, the value of resilience (black start). A degraded system
can't bid into fast-response markets effectively.

* Decommissioning/Residual Value: A well-maintained, structurally sound system has a higher residual value at
end-of-life or for repurposing.

The real ROI comes from the intersection of durability and capability. A coastal-proof BESS with black start delivers
value across more years, with higher availability, and unlocks more valuable grid services. That's the equation that
matters.

A Case from Texas: When Compliance Saves Capital

Let me give you a real example. We worked with a chemical processing plant on the Texas Gulf Coast. They had
received bids for a standard 2 MW/4 MWh BESS for peak shaving. The lowest bid was about 20% under ours.
However, their spec was based on a generic inland design.

We walked the site with them. We pointed to their own infrastructurethe specialized paint on their pipes, the corrosion
on non-critical fencing. We showed them the specific clauses in UL 9540 and IEEE 1547 that relate to environmental
durability. We didn't just sell a container; we provided a risk analysis.

They opted for our solution, which featured a NEMA 3R-rated enclosure with a proprietary anti-corrosion coating
system, sealed cooling, and black start capability integrated into their plant's safety systems. Fast forward to after a
major hurricane-induced grid failure. While the region was down, their plant used our BESS for a black start, avoiding
an estimated $750,000 in lost production and spoilage during the 48-hour outage. The "premium" they paid was
recouped in that single event. The long-term OpEXx savings from zero corrosion-related issues just adds to the win.




Building to Last: What to Look For in a Coastal BESS

Based on two decades of getting this right (and sometimes seeing it go wrong), here's my practical checklist for your ROI
analysis:

e Standards are Your Friend: Don't just ask "Is it UL listed?" Ask for UL 9540 certification (the standard for
BESS) and evidence of testing against IEC 60068-2-52 (salt mist corrosion testing). This isn't bureaucracy; it's
proof of design rigor.

¢ Interrogate the Thermal Management: Is the cooling system a closed-loop with protected external heat
exchangers? An open-vent design will pull salt-laden air directly over your battery cells. That's a hard no.

* Material Matters: Ask for a bill of materials for the enclosure and internal structure. Look for aluminum alloys
(e.g., 5052, 6061), stainless steel (304 or 316), and details on coating systems (e.g., powder coating thickness, zinc
plating).

* Black Start Provenance: Request a system diagram and test reports for the black start function. It should be a
seamless, automated sequence, not a manual, patchwork process.

¢ Partner with Local Expertise: At Highjoule, our deployment isn't complete without knowledge transfer to local
technicians. Understanding the specific environmental challenges means better preventative maintenance,
protecting your investment for the long haul.

The bottom line? In a coastal salt-spray environment, the most expensive BESS you can buy is the cheap one. Investing
in a system engineered from the ground up for that hostilityone that combines physical durability with advanced grid-
forming capabilities like black startis what delivers a positive, long-term ROI. It turns a capital expense into a resilient,
revenue-generating asset for decades.

What's the one corrosion-related failure you're most worried about on your site? Let's talk about how to design it out
from the start.
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