Step-by-step Installation of High-voltage DC 1MWh Solar Storage for
Coastal Salt-spray Environments
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The Silent Killer on Your Coast: It's Not Just Corrosion

Let's be honest. When most folks think about installing a solar storage system near the ocean, they picture a little rust on
the cabinet. Maybe they spec some 316 stainless steel bolts and call it a day. I've been on-site for over two decades, from
the North Sea to the Gulf of Mexico, and I can tell you that salt spray is a whole different beast for a 1IMWh, high-
voltage DC system. It's a systemic attacker.

The real problem isn't the visible corrosion you can scrub off. It's the conductive salt film that creeps into every busbar
connection, every sensor port, and every ventilation louver. This film lowers insulation resistance, creates stray current
paths, and can lead to accelerated degradation or, worse, ground faults and arc flash events in a high-voltage DC
environment. The IEC 60068-2-52 salt mist test is a good baseline, but on-site, it combines with UV degradation, high
humidity, and thermal cycling in a way no lab test can perfectly replicate.

Beyond Rust: The Real Cost of Getting It Wrong

So you "save" on upfront cost by using a standard, inland-rated containerized BESS for your coastal microgrid or
industrial facility. What happens? By year three, your operations team is chasing phantom alarms from corroded
current sensors. Your maintenance intervals shrink because you're constantly cleaning terminals and checking isolation.
The Levelized Cost of Energy (LCOE) - the true measure of your system's economic life - skyrockets due to unplanned
downtime and component replacement.

The data backs this up. A National Renewable Energy Laboratory (NREL) report on offshore wind O&M highlights
that harsh marine environments can increase operational costs by 20-30% if not designed for from the start. For a
1MWh asset meant to last 15-20 years, that's a financial sinkhole. The risk isn't just operational; it's about safety
compliance with local fire codes (like NFPA 855) and electrical standards (UL 9540, IEC 62933). A failure here isn't a
minor hiccup.

The High-Voltage DC Path: Not Just a Tech Spec, a Survival Kit

This is where a purpose-built, high-voltage DC approach isn't just an engineering preference; it's the core of the
solution. Why? Fewer power conversion steps mean fewer points of failure. A well-designed HV DC system has a
simpler, more sealed architecture from the PV input to the battery racks. At Highjoule, when we engineer for coastal
salt-spray environments, we start with the enclosure as a system, not a box.

Our approach integrates positive-pressure, filtered air systems with 1P66-rated cable entries and conformally coated
PCBs as standard. We specify materials not just for corrosion resistance, but for their galvanic compatibility to prevent
bimetallic corrosion. Honestly, it's the boring details - like the gasket material on the door or the coating on the HVAC
condenser coils - that determine long-term success. It's about building a fortress against an invisible enemy.
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The Step-by-Step: From Concrete to Commissioning

Here's a distilled view of our field-proven process. This isn't a generic checklist; it's the sequence that matters.

1.

Site Prep & Foundation: This is more than a level slab. We ensure proper drainage away from the pad to
prevent saltwater pooling. We use galvanized or polymer-coated rebar in the concrete. The anchor bolt pockets
are sealed after torqueing to prevent capillary saltwater ingress.

. Uncrating & Placement: We use sacrificial anodes on the container during ocean transport. Upon arrival, a pre-

installation wash-down with deionized water is often performed to remove salt accumulated during shipping - a
step most miss.

. The Critical Seal: Before connecting a single cable, we install a custom environmental skirt between the

container and the pad. This seals the under-container space, preventing moist, salty air from being drawn up.

. HV DC Electrical Integration: Connectors are always dielectric grease-filled and torqued to spec with a

calibrated wrench. Every connection gets a protective boot. We perform insulation resistance tests (megger tests)
at elevated voltages both before and after the salt-spray seasonal period to establish a baseline.

. Commissioning & Baseline Profiling: We don't just check if it turns on. We run the system at various C-rates

(that's the charge/discharge speed) while monitoring thermal gradients and internal humidity. We establish a
"clean" performance fingerprint for the customer to compare against in future maintenance.

Lessons from the Field: A California Port Case Study

Let me give you a real example. We deployed a 1.2MWh HV DC system for a cold-ironing and microgrid application
at a major port in Southern California. The challenge was triple: constant salt air, diesel particulate matter, and
vibration from nearby heavy machinery.

The standard container would have been a disaster. Instead, we used a NEMA 3R enclosure for the main power
conversion system, specified marine-grade paint systems with a 10-year warranty, and installed a two-stage particulate
and salt filter for the cooling intake. The thermal management system was oversized by 15% to account for filter loading

over time.




The result? After three years of operation, their performance degradation is tracking 40% lower than a comparable AC-
coupled system installed in a milder environment upstate. Their maintenance is predictive - based on filter differential
pressure sensors - not reactive. That's the value of getting the installation philosophy right from day one.
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The Expert Corner: C-rate, Thermal Runaway, and LCOE in Plain English

Let's demystify some jargon you'll hear. C-rate is simply how fast you charge or discharge the battery. A 1C rate means
emptying a full battery in one hour. In coastal sites, we often advise a slightly derated C-rate (e.g., 0.9C) for daily cycles.
Why? It generates less heat, putting less stress on the thermal management system and the internal chemistry over the
long haul. It's a small trade in peak power for a huge gain in longevity.

Thermal management in a salty environment is about keeping the internal air dry and clean. It's not just cooling; it's
dehumidification and filtration. If salty, humid air condenses on cold battery modules, you've created a perfect
corrosion cell. Our systems maintain a slight positive pressure with dry, filtered air, keeping the bad stuff out.

Finally, LCOE. Think of it as the "true cost per kKWh" over the system’s entire life, including capital, maintenance, and
degradation. A cheaper, non-hardened system in a coastal zone will have a terrible LCOE because it fails sooner and
costs more to run. The premium for a proper HV DC, salt-spray-adapted installation like ours pays for itself by driving
that LCOE down, year after year. It's the most important number on your ROI spreadsheet.

The question isn't really if you need a specialized approach for coastal deployment. The question is, can you afford the
downtime, safety risks, and financial bleed of not having one? What's the one corrosion-related failure you're most
worried about on your next site?

Author: James Zhang
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