C5-M Anti-corrosion BESS for Telecom: Solving Harsh Environment
Backup Power
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When Salt Air Eats Your Backup Power: A Real Talk on Telecom BESS
in Harsh Environments

Hey there. Let's grab a coffee and talk about something I've seen cripple telecom networks from the Gulf Coast to the
North Sea: backup power that fails when you need it most. Honestly, it's not usually the battery chemistry that fails first.
It's the steel box it's housed in. I've been on site after a storm surge or in industrial zones where the air itself seems to
attack equipment. The result? Base stations go dark, costing operators a fortune in outages and emergency repairs.
Today, | want to walk you through why a specific standardthe C5-M anti-corrosion specificationis becoming non-
negotiable for reliable telecom energy storage, and share a case where getting it right made all the difference.
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The Hidden Problem: Corrosion Isn't Just Rust

When we think of deploying Battery Energy Storage Systems (BESS) for telecom sites, the conversation is all about
capacity, runtime, and maybe peak shaving. The container itself? It's often an afterthought, a "dumb box." But here's
the thing. In coastal areas, chemical processing zones, or anywhere with high salinity or industrial pollutants, that box is
under constant, invisible attack. Standard 1SO containers or lightly coated enclosures simply can't withstand it. I've seen
corrosion creep into cable glands, compromise door seals, and even eat through structural members in under five years.
This isn't an aesthetic issue; it's a direct threat to system safety, reliability, and your bottom line.

The Real Cost of Failure: Downtime, Safety, and Total Cost of Ownership

Let's agitate that pain point a bit. A failed backup system during a grid outage doesn't just mean a dropped call. For
critical infrastructure, it can mean a complete communication blackout. The financial hit is massive. According to the
National Renewable Energy Laboratory (NREL), power outages cost the U.S. economy tens of billions annually, and
telecom resilience is a key part of that equation.

But beyond downtime, there's safety. Corrosion can expose live components, create grounding faults, and in the worst
case, lead to thermal runaway events if it compromises the battery module's own enclosure or the BESS's thermal
management system. From a pure financial perspective, constantly replacing or repairing a standard container every
few years destroys your project's Levelized Cost of Energy Storage (LCOE). You're not just buying batteries; you're
buying decades of reliable, hands-off operation.

The C5-M Solution: More Than a Coating

This is where the C5-M specification comes in. It's not a product brand, but a rigorous industrial corrosion protection
standard (ISO 12944). A C5-M rated container is engineered for the most severe marine and industrial atmospheres.
The solution involves a multi-stage process: specialized surface preparation, a hot-dip galvanized base, and a multi-layer
epoxy/polyurethane paint system with a dry film thickness that's measured and guaranteed. Every weld, every seam,
every hinge is tri ‘goal is of protection before major maintenance.
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At Highjoule, when we build a BESS for a challenging environment, C5-M is the starting point. But we don't stop there.
The container is just the shell. Inside, we specify components with similar corrosion resistancethink stainless steel fittings
and protected busbars. The thermal management system is sealed and pressurized to keep corrosive particulates out.
And of course, the entire system is designed and tested to meet UL 9540 and IEC 62933, so you have a single, certified
unit that's built to last.

Case Study: Securing a Gulf Coast Telecom Tower

Let me give you a real example. A major tower operator along the Texas Gulf Coast was facing repeated failures of
their generator-and-lead-acid backup systems at sites less than a mile from the shore. Salt fog was destroying everything.
They needed a solar-plus-storage microgrid to ensure 99.99% uptime and reduce diesel costs.

The Challenge: Provide a 100kW/215kWh lithium-ion BESS that could survive constant salt spray, 95%+ humidity,
and occasional hurricane-force winds and flooding, all while meeting strict fire codes (NFPA 855) for a standalone
enclosure.

The Highjoule Solution: We delivered a fully integrated, C5-M certified 20-foot containerized BESS. Key details:

¢ Enclosure: Full C5-M treatment with marine-grade electrical cabinets inside.

e Safety: UL 9540 listed system with an NEMA 4X rated HVAC unit for thermal management, maintaining
optimal C-rate performance without ingesting salty air.

¢ Deployment: The unit was mounted on a reinforced concrete pad with elevated cable entry points to mitigate
flood risk. Commissioning included verifying isolation resistance in the high-humidity environment.

The Outcome: Two years in, with several major storm events, the system has had zero corrosion-related issues. The

operator has eliminated diesel refueling costs for those sites and now has a predictable, resilient power asset. The
project's LCOE calculation looks strong because the capex is amortized over a known, long lifespan.

Expert Insights: Connecting the Technical Dots
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Let's break down two technical terms in plain English, because 1've seen them misunderstood on site.

Thermal Management in a Sealed Box: You can't just cut a hole and blow outside air on the batteries in a corrosive
zone. Our systems use a closed-loop liquid cooling or a sealed air-conditioning system. This keeps the battery cells at
their happy place (usually around 25C) for optimal performance and longevity, regardless of whether the outside air is
salty, dusty, or 110F. It's a critical part of maintaining both safety and the promised cycle life.

LCOE - The Long Game: Levelized Cost of Energy is your total cost to own and operate the system per kWh over its
life. A cheaper, non-protected container might lower your initial capex, but if it fails in 7 years and you need a full
replacement, your true LCOE skyrockets. Investing in a C5-M solution is a classic "pay more now, save a lot more
later” move that makes the financial model for the entire project work.

Making the Right Call for Your Network

So, if you're evaluating BESS for sites near the coast, in agricultural areas (ammonia), or downwind of industrial plants,
the enclosure specification needs to be at the top of your checklist. Ask your vendor: "Is this container built to a C5-M
or equivalent standard? Can you show me the certification and the detailed specification sheet?"

Our philosophy at Highjoule has always been to engineer for the real world, not just the test lab. That means building
systems that our own field engineers don't have to worry about after installation. It's about providing you with a resilient
asset, not just a commodity battery box.

What's the most challenging environment you're looking to power? Is it the salty air, desert sand, or something else
entirely? Let's talk about what "built to last" really means for your specific map dots.
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