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The Nuts and Bolts of Installing High-voltage DC ESS in Coastal Zones:
A Field Engineer's Perspective

Let's be honest. When most people think about energy storage, they picture sleek cabinets in a climate-controlled room.
But out here on the coast, where the air tastes like salt and the humidity never sleeps, it's a whole different ball game.
I've spent the better part of two decades deploying Battery Energy Storage Systems (BESS) from the North Sea to the
Gulf Coast, and | can tell you firsthand: standard installation playbooks just don't cut it. If you're planning an industrial-
scale, high-voltage DC ESS project near the ocean, there's a specific dance you need to learn. Let's walk through it
together, step-by-step.
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The Silent Killer: Why Salt Spray is Your Biggest Worry

You might think the main challenge is the wind or the weather. It's not. It's the relentless, microscopic corrosion caused
by salt aerosols. According to a NREL study on offshore and coastal energy infrastructure, corrosion-related failures can
increase operational costs by up to 40% in these environments. For a high-voltage DC system, this isn't just about rusty

bolts. We're talking about:;

¢ Creeping Corrosion on Bushars and Connectors: This increases electrical resistance, creates hot spots, and can
lead to catastrophic thermal runaway events. I've seen connection points that looked fine during commissioning
fail a resistance test just 18 months later.

* PCB Degradation: Salt deposits on circuit boards create leakage paths, leading to phantom faults, BMS (Battery
Management System) errors, and unpredictable shutdowns.

* Cooling System Clogging: Salt clogs air filters and corrodes heat exchanger fins in a matter of months, crippling
your thermal management. When your C-ratethe speed at which you charge/discharge the batteryis designed
for active cooling, a failed fan can mean derating your entire system by 50% or more.

The aggravation? This isn't a slow, predictable wear-and-tear. It's an accelerated, localized attack that often voids
standard warranties and turns a 20-year asset into a 10-year maintenance nightmare.

Pre-Installation Groundwork: It's All in the Prep

Ninety percent of a successful coastal install happens before the container even arrives on site. Here's the non-negotiable
checklist we use at Highjoule for any project within 5 miles of a coastline:

* Container Specification Audit: Don't just accept "marine-grade” as a label. Demand the certs. The enclosure
must be rated to at least IEC 60068-2-52 (Test Kb: Salt mist) or ASTM B117. Look for a certified IP rating of
IP54 or higher, not just for the shell, but for all cable entry points and vents.

* Site Orientation: This is pure field craft. Use historical wind data. Position the container so that the primary air
intakes and cable entries are not facing the prevailing onshore wind. Sometimes, a 90-degree rotation during
layout can add years to component life.
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critically, the grounding system must be designed for highly corrosive soil. We specify hot-dip galvanized, epoxy-
coated, or even solid copper-clad ground rods, tied into a low-resistance grid. A poor ground in a salty, wet
environment is an invitation for stray current corrosion.

The Step-by-Step Process: From Pad to Power-On

Now, let's get to the actual sequence. This is where a meticulous process separates a robust system from a future trouble
ticket.

Stage 1: Receiving & Pre-Staging

Inspect the container before it's offloaded. Check for transit damage, especially to seals and paint on the underside. Use
a soft-bristle brush and fresh water to gently rinse off any visible salt spray accumulated during shipping. Let it dry
completely in a covered area before moving to the pad.

Stage 2: Placement & Sealing

Once placed on the pre-leveled pad, the first task is sealing. We go beyond the standard gaskets. All seams, especially on
the roof and corners, get a bead of high-quality marine-grade polyurethane sealant. Every cable gland, conduit entry,
and vent cover is torqued to spec and then sealed externally with a non-hardening mastic tape.

Stage 3: The Internal Build & Connection
This is the heart of the high-voltage DC system.

¢ Corrosion Inhibitor Spray: Before rack installation, we apply a thin, dielectric corrosion inhibitor spray to all
bare copper busbars and DC connection lugs. It's a simple step most skip, but it's a game-changer.
. Torque -and- Mark Every single hrgh current connection is torqued with a calibrated wrench and then marked
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thermal cycling or vibrationa common precursor to failure.

¢ Environmental Control Commissioning: We don't just turn on the HVAC. We verify the positive pressure inside
the container is maintained (usually 25-50 Pa). This prevents moist, salty air from being sucked in through every
tiny gap. The desiccant breathers on the battery racks are installed and activated.

Stage 4: Final Validation & Soft Start
Before the first high-voltage DC energization, we run a full insulation resistance (IR) test, or megger test, on the entire
DC bus. In a salty environment, you're looking for a higher-than-standard minimum value because you need a bigger

safety margin. Then, we bring the system online at a low C-rate (e.g., 0.1C) and monitor all temperatures and balance
currents for a full charge-discharge cycle. Only then do we ramp up to operational parameters.

Beyond the Installation Manual: The Real-World Checklist

The manual tells you what to do. Experience tells you what to watch. Heres my shortlist:

Component Standard Practice Coastal/Salt-Spray Critical Check

HV DC Disconnect Visual inspection Monthly contact resistance
measurement with micro-ohnmmeter

Air Filters Replace quarterly Inspect monthly; use coated, washable
filters if possible

External Enclosure Annual wash Quarterly rinse with low-pressure fresh
water (never power wash seals!)

BMS Logs Review alarms Trend insulation monitoring device

(IMD) readings for gradual decline

This proactive approach directly optimizes your Levelized Cost of Energy Storage (LCOES). By preventing major
corrosion failures, you avoid massive CapEx for early replacement and keep your system at nameplate capacity for its
entire design life.

A Case in Point: Lessons from the Texas Gulf Coast

A few years back, we were brought in to troubleshoot a 2 MWh/1 MW high-voltage DC ESS at a chemical plant near
Corpus Christi. The system, installed by another vendor, was experiencing constant faults and had lost 15% of its
nameplate capacity in under two years.

The problem? A textbook case of salt-spray neglect. The container was placed with its intake facing the bay. The DC
combiner boxes inside were standard industrial grade, not sealed or coated. We found advanced galvanic corrosion
between the aluminum enclosures and copper busbars. The fix wasn't cheap: a full replacement of the combiner boxes,
resealing the entire container, adding external louvered vents with salt filters, and re-routing the DC cabling.

When we redeployed a Highjoule Neptune-series container for the same client, the entire approach was different from
the ground up: factory-applied epoxy coating on all internal steelwork, IP55-rated HVAC with automatic positive
pressure control, and stainless-steel fittings on all external hardware. Two years on, its performance curve is as flat as the
day it was commissioned. The client's OpEx on maintenance dropped by over 60%. That's the power of getting the
installation philosophy right for the environment from day one.




So, what's the takeaway? Installing a high-voltage DC ESS in a coastal environment isn't just about following steps; it's
about adopting a mindset of defense. It's about specifying beyond the base standard, inspecting with a skeptical eye, and
maintaining with a calendar that respects the aggression of the environment. The technology is robust, but its longevity

is dictated by the quality of its first encounter with the salty air. Have you audited your site's specific corrosion risk
profile yet?
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