Step-by-Step Installation of Tier 1 Battery Hybrid Solar-Diesel Systems
for Coastal Sites
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Getting Hybrid Solar-Diesel Systems Right on the Coast: A Step-by-Step
Guide from the Field

Hey there. If you're reading this, you're probably looking at a project along a beautiful coastline C maybe a resort, a
remote telecom site, or an industrial facility. And you're likely wrestling with how to keep the power reliable while
cutting diesel costs and dealing with that ever-present, corrosive salt air. Honestly, 1've been on-site for more of these
deployments than | can count, from the Baltic Sea to the Gulf of Mexico. The promise is huge, but the path to a
reliable, long-lasting system is all in the details of the installation.
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The Real Coastal Challenge: More Than Just Rust

We all know salt spray accelerates corrosion. But the real problem it creates for energy storage isn't just a cosmetic one.
It's a systemic threat to safety and your return on investment. I've seen firsthand on site how salt mist can creep into
enclosure seams, settle on electrical busbars, and degrade thermal management systems. This isn't a maybe; a study by
the National Renewable Energy Laboratory (NREL) on coastal BESS performance noted that improper environmental
protection can lead to a 30-40% faster degradation of critical components compared to inland sites.

The aggravation? It hits your wallet and your peace of mind. Premature battery cell degradation means you're not
getting the cycle life you paid for, wrecking your calculated Levelized Cost of Energy (LCOE). Worse, corrosion on
electrical connections increases resistance, which creates heat C a primary enemy of both efficiency and safety. In a
hybrid system where the battery and diesel genset are constantly communicating and switching, unreliable connections
can lead to faults, genset overruns, and even system shutdowns.

Why Your Installation Process is Your First Line of Defense

You can buy the best Tier 1 battery cells on the market C and you should C but if you install them like any other piece
of equipment, you're setting them up for failure. The solution isn't just a "marine-grade” sticker; it's a holistic
installation philosophy that treats the salt-spray environment as the primary design constraint. This is where a

meticulous, step-by-step approach, grounded in standards like UL 9540 and IEC 62933, transitions from paperwork to
practical, field-proven resilience.

A Practical, Step-by-Step Breakdown for Coastal Resilience
Let's walk through the critical phases, the way we do it for our clients in vulnerable locations.

Phase 1: Site Prep & Foundation C Building the "Dry Zone"

This is the most overlooked step. The goal is to create a first line of defense against ground-level salt and moisture.

¢ Elevated Foundation: Never place the BESS container or power electronlcs directly on a slab at grade. Use a
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upward and aids airflow.

¢ Perimeter Drainage: Slope the surrounding area away from the installation site. I've seen sites where standing
water after a storm becomes a saltwater bath for the equipment's lower third.

* Wind & Spray Analysis: Position the intake vents for the thermal management system (more on that later) away
from the prevailing onshore wind direction. Sometimes, a simple strategic wall or vegetation barrier can make a
decade's worth of difference.

Phase 2: The Heart C Battery & Power Electronics Installation
This is where your choice of Tier 1 cells meets your installation rigor.

¢ Sealed Conduit & Harnessing: All cabling between containers, inverters, and the genset must be in sealed,
corrosion-resistant conduit. Pay special attention to entry and exit points C use double-gasketed glands.

¢ Connection Protocol: Apply manufacturer-recommended anti-corrosion compound (like nickel-based anti-seize)
on every electrical busbar connection during assembly. Torque to exact spec, and mark it. Re-torque after the
first thermal cycle (a real pro tip from the field).

¢ Thermal Management is King: In coastal climates, humidity control is as important as temperature control.
Your system needs a closed-loop, liquid-cooled thermal management system with corrosion-inhibited coolant.
Air-cooled systems simply pull in corrosive, humid air, coating the cells and internal electronics with salt. Proper
thermal management also lets you safely use higher C-rates when needed without overheating C a key to
optimizing energy throughput and LCOE.

A small step in the installation process, but a giant leap for longevity. Treating every connection is non-negotiable.

Phase 3: Integration & Commissioning C The Logic Layer




® Control Logic Tuning: The system must be programmed to minimize genset starts/stops in highly corrosive
conditions (frequent load changes can increase wear). The battery should buffer short-term fluctuations. Set
conservative state-of-charge (SOC) windows (e.g., 20%-90%) to reduce cell stress and extend life, factoring in the
environmental strain.

¢ Sensor Calibration: Ensure every temperature, humidity, and gas detection sensor is calibrated for a saline
environment. False readings here can lead to unnecessary shutdowns or, worse, missed alarms.

¢ Document Everything: Create a detailed "as-built" log with photos of all critical connections and seals before
closure. This is invaluable for future maintenance.

A Real-World Glimpse: The North Sea Microgrid

We worked on a project for an off-grid research station on Germany's North Sea coast. The challenge was 100%
renewable penetration during summer, but brutal, salty winters required a diesel hybrid backup. The previous battery
system failed in under 3 years due to salt ingress. Our step-by-step approach focused on a pressurized, nitrogen-inerted
battery container with a liquid cooling system, all installed on a 60cm elevated platform with dedicated dehumidification
for the power electronics room. Two years on, performance data shows cell degradation tracking perfectly with inland
models, and diesel use has been cut by over 70%. The upfront attention to installation detail secured the long-term
economics.

What We've Learned Makes All the Difference

After 20 years, you see patterns. At Highjoule, our product design for coastal sites starts with this installation mindset.
Our containerized BESS solutions come with integrated, NEMA 4X-rated environmental control as standard, and we
specify only connection hardware with the right corrosion resistance class. But the real value is in the deployment. Our
teams don't just drop off equipment; they follow a project-specific installation playbook that we've refined from sites just
like yours. It's about ensuring the LCOE we model on paper is the LCOE you achieve in the salty, real world.

The bottom line? A hybrid solar-diesel system for a coastal site is a fantastic investment. But its success is literally built
from the ground up. By choosing Tier 1 cells and marrying them to a Tier 1 installation process focused on salt-spray
defense, you're not just building a power system C you're building resilience and predictable returns for the long haul.

What's the single biggest environmental challenge you're facing on your current site plan?
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