Step-by-Step Installation of High-Voltage DC Hybrid Solar-Diesel
Systems for Coastal Salt-Spray Environments
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Installing Energy Systems Where Salt Meets Sun: A Real-World Guide for
Harsh Coastal Sites

Let's be honest for a minute. If you're reading this, you're probably looking at a project on a coastline somewheremaybe
a remote telecom site, a water treatment plant, or an industrial facility that just can't escape the salt air. And you're
likely wrestling with a tough question: how do you deploy a reliable, high-performance energy system in an environment
that's actively trying to corrode it? I've been on-site for more of these installations than I can count, from the North Sea
to the Gulf of Mexico, and the challenges are real. This isn't just theory; it's about keeping the lights on when your
hardware is under constant attack.
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The Real Problem: More Than Just Rust

Here's the phenomenon | see too often in the US and European markets: project teams treat coastal installations as just
another site with a "tough environment." They might specify standard industrial-grade equipment with a basic IP rating
and call it a day. The reality is far more nuanced. Salt spray isn't just moisture; it's a conductive, corrosive electrolyte
that creeps into every connector, degrades protective coatings, and accelerates the aging of battery cells and power
electronics. According to a NREL study on renewable asset durability, corrosion-related failures are a leading cause of
increased operational expenses (OpEX) and reduced lifespan for coastal energy systems.

Why It Hurts Your Bottom Line

Let's agitate that pain point a bit. On a project in Florida a few years back, | saw a battery bank fail within 18 months
because the cabinet's cooling fans sucked in salt-laden air, coating the internal busbars. The result? Unplanned
downtime, a full battery replacement, and a massive hit to the project's Levelized Cost of Energy (LCOE)the metric that
really matters for your ROI. It wasn't a design flaw in the batteries themselves; it was a system integration and
installation flaw. This is the crux: in these environments, the installation protocol is as critical as the product specs. A
standard UL 9540 or IEC 62933 certified system is a great starting point, but if it's not installed with salt-spray in mind
from step one, you're building in future headaches.

The Solution: A Methodical, High-Voltage DC Approach

So, what's the answer? It's a shift in mindset. The solution isn't a magical product, but a rigorous, step-by-step
installation methodology for a high-voltage DC hybrid solar-diesel system, engineered specifically for the corrosion
cycle. This approach prioritizes sealing, material selection, and airflow management from the initial site layout to the
final bolt torque. At Highjoule, this isn't just a manual we hand over; it's a process our field engineers live by on every
coastal deployment. We've found that a high-voltage DC architecture itself offers an advantage herefewer conversion
stages and longer string lengths can mean fewer connection points, which are primary failure points for corrosion.
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Step-by-Step Breakdown: From Site Assessment to Commissioning

Let's get into the nuts and bolts. Here's a condensed view of the critical phases, the ones where most mistakes happen.
Phase 1: Pre-Installation & Site Prep (The Most Overlooked Phase)

This starts long before the container arrives. We conduct a salt deposition rate analysisit's not enough to know you're
"by the coast." We're looking at prevailing wind direction, distance from the surf zone, and even local vegetation that
can trap salt. This dictates the siting of the energy storage container. We always recommend positioning air intakes and
critical cable entries facing away from the dominant onshore wind. The concrete pad isn't just a slab; it needs a specific
finish and a slight taper for drainage to prevent saltwater puddling at the base.

Phase 2: The Core Installation with Corrosion in Mind

* Container & Enclosure Sealing: Every penetrationfor conduit, cooling, or cablinggets a two-stage seal: a primary
mechanical seal and a secondary chemical sealant compatible with the specific cabinet material. We use stainless
steel fasteners as a minimum, but for extreme zones, we specify hot-dip galvanized or even higher-grade alloys.

* DC String Wiring & Connections: This is where high-voltage DC shines. Fewer overall connections reduce risk.
For every connection we do make, we use dielectric grease specifically rated for marine environments and apply
it in a specific, documented method. We don't just tighten lugs; we torque them to a precise spec and then seal
the entire terminal with a protective boot.

* Thermal Management Setup: Perhaps the most critical subsystem. An air-to-air heat exchanger is often better
than a direct air-cooled system in salty air. If forced air is necessary, we install corrosion-resistant filters with a
maintenance schedule measured in weeks, not months. The goal is to manage the battery's C-ratea measure of
charge/discharge speedin a way that doesn't generate excessive heat that would require massive, corrosive air
intake.

Phase 3: Commissioning & Documentation



Commissioning includes a "salt spray preparedness” checklist. We measure insulation resistance on all DC circuits
under humid conditions simulated with a humidity test. More importantly, we document everythingtorque values,
sealant batch numbers, filter types. This creates a baseline for maintenance. When our local service team does a routine
check, they know exactly what was originally installed and can spot deviations early.

A Case from the California Coast

Let me give you a real example. We worked with a water desalination pilot plant near Monterey, California. Their
challenge was powering a continuous, high-load process with unreliable grid supply and a desire to offset diesel. The site
was less than 500 meters from the Pacific.

The Highjoule Implementation: We deployed a 1.2 MWh containerized BESS integrated with a 500 kW solar canopy
and existing diesel generators in a high-voltage DC-coupled configuration. The key installation differentiators were: 1.
We specified a NEMA 3R enclosure for the outdoor power conversion system, but then added a positive pressure
system with desiccant breathers to keep salt-laden air out. 2. All cable trays were aluminum with a thick, powder-coated
finish, and we increased the bend radii of all cable runs by 50% to prevent coating micro-cracks during installation. 3.
The internal battery modules themselves were standard, but the racking was treated with a zinc-nickel plating.

The result? The system has operated for over two years with zero corrosion-related faults. The plant manager's main
feedback was on the clarity of the maintenance manualit told his team exactly what to check and when, turning a
complex system into a manageable operational asset.

Key Tech Insights for Non-Tech Decision Makers
You don't need to be an engineer to get this. Think of it like this:
* | COE (Levelized Cost of Energy): This is your true total cost per kWh over the system's life. A cheap

mstallatlon that Ieads to early failures skyrockets your LCOE The meticulous, upfront investment in the right
e e even i he mmal | CapEx looks slightly




higher.

¢ Thermal Management: It's the system's "immune system." Keeping it at the right temperature isn't just about
efficiency; it's about preventing condensation inside the cabinets (which mixes with salt to form a perfect
corrosive soup). A well-designed thermal system is a protective one.

¢ Standards (UL/IEC/IEEE): These are your baseline safety and performance tickets to the game. But for harsh
environments, they are the starting line, not the finish line. The installation methodology is how you go beyond
the standard to ensure longevity.

Making It Work for Your Project

The core takeaway from two decades in the field is this: in a coastal salt-spray environment, the product and the
installation are one and the same. You can't separate them. Specifying a system with the right certifications is step one.
Partnering with a team that has a documented, proven, and granular installation playbook for that environment is what
guarantees your investment pays off for the 15-20 year lifespan you're banking on.

What's the one corrosion-related failure you're most concerned about on your upcoming project site? Getting that
answer clear is the perfect first step.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/step-by-step-installation-of-high-voltage-dc-hybrid-solar-diesel-system-for-coastal-salt-
spray-environments



http://www.tcpdf.org

