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The Unseen Cost of Neglect: Why Your Off-grid Telecom BESS Needs a
C5-M Anti-corrosion Checklist

Hey there. Let's be honest, when you think about your remote telecom sites, the battery (BESS) probably isn't the first
thing that comes to mind. It's the silent workhorse in the background. But over my 20-plus years crawling through sites
from the California deserts to the coastal cliffs of Scotland, I've seen firsthand how that silence can turn into a very
expensive scream. The real enemy? It's not just cycle life or capacity fade. It's the slow, relentless creep of corrosion in
harsh environments, and the maintenance routines that weren't built to fight it.
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The Silent Killer: Corrosion in Harsh Environments

The problem starts with a mismatch. We deploy sophisticated, UL 9540 and IEC 62619 certified BESS unitsengineered
marvelsinto environments classified as C5-M per ISO 12944. That's "Marine with very high salinity and/or industrial
with high humidity and aggressive atmospheres." Think salt spray, industrial pollutants, constant moisture. Standard
maintenance checklists from the lab often focus on voltage, state of charge, and basic connections. They treat corrosion
as a footnote, not the main event.

On site, this looks like verdigris on busbars, white crust on terminals, and subtle pitting on cabinet interiors. It increases
electrical resistance, which leads to localized heating. That heat accelerates the corrosion further, and before you know
it, you're not just looking at a connection failure. You're looking at a thermal runaway risk, a catastrophic fire, and a
tower that goes dark. The financial hit isn't just the CapEx replacement; it's the truck roll to a remote location, the
revenue loss from downtime, and the potential regulatory fines.

Beyond the Checklist: The Data Behind Downtime

This isn't just an engineer's anecdote. A study by the National Renewable Energy Laboratory (NREL) on BESS failures
indicated that a significant portion of field incidents, especially in non-temperature-controlled environments, can be
traced back to interconnection and busbar issueswhere corrosion is a prime suspect. When you compound this with the
fact that the International Renewable Energy Agency (IRENA) reports operations and maintenance (O&M) can
constitute 2-4% of total system CAPEX annually for a grid-scale BESS, the cost of reactive maintenance becomes clear.
For an off-grid telecom site, that percentage is often much higher.

https://www.iso.org/standard/53502.html
https://www.nrel.gov/docs/fy21osti/79236.pdf
https://www.irena.org/Publications/2023/Mar/Battery-Energy-Storage-System-Costs


  

A Practical Framework: The C5-M Anti-corrosion Maintenance Mindset

So, what's the solution? It's shifting from a generic checklist to a C5-M Anti-corrosion Specific Maintenance Protocol.
This isn't about adding 100 new steps; it's about changing the lens through which you view the 20 critical steps you
already have. At Highjoule, when we design a system for a coastal or industrial telecom application, the maintenance
manual is co-developed with the hardware engineers. It's baked in.

Here's what that framework focuses on:

Visual Inspection with a Corrosion Focus: Not just "check connections," but specifically look for color changes,
crust, or texture on all copper and aluminum surfaces. Use a borescope for hard-to-see cabinet corners.
Torque Audits with Environmental Consideration: Metal expands and contracts with temperature swings. A
connection torqued perfectly in a 70F factory can loosen in a desert's 120F day or a -20F night. We schedule
torque checks after the first major seasonal temperature cycle, not just annually.
Environmental Sealing Integrity: The checklist must include gasket inspections, filter checks for cooling vents (if
applicable), and drainage path verification. A clogged drain in a humid environment turns the cabinet into a
condensation chamber.
Cleaning Procedures that Don't Cause Damage: Specifying the correct, non-conductive, anti-corrosion cleaning
agents and tools. Scrubbing a terminal with the wrong solvent can do more harm than good.

Case in Point: A North Sea Telecom Tower

Let me give you a real example. We worked with an operator managing a chain of towers off the German North Sea
coast (high salinity, constant wind, C5-M defined). They were experiencing premature BESS failures every 3-4 years,
blowing their projected Levelized Cost of Energy (LCOE) out of the water. The existing checklist was pure performance
data.

We deployed our C5-M hardened BESS units, but crucially, we paired them with the tailored maintenance protocol.
The on-site techs were trained to look for the early signs. During one routine inspection at the 18-month mark, a tech



using our checklist found early-stage, almost invisible whitish deposits on a main DC busbar splice inside the containera
spot the old checklist didn't even have a line item for. It was cleaned, treated with an anti-oxidant compound, and re-
torqued. Total downtime: 20 minutes. Cost: maybe $50 in materials and labor. That single action likely prevented a
total busbar failure 18 months later, saving a $15,000 replacement part and a $5,000 emergency helicopter visit to the
offshore site.

The LCOE of that site's power is now tracking back to its original, profitable projection. That's the power of the right
checklist.

The Thermal & C-rate Connection You Can't Ignore

Now, let's get a bit technical, but I'll keep it coffee-chat simple. Corrosion isn't just a chemical process; it's an
electrochemical one. Heat is its catalyst. Two engineering specs directly influence this: Thermal Management and C-
rate.

Your BESS's thermal system (liquid cooling, air conditioning, or passive) isn't just for keeping cells at 25C. It's for
preventing hot spots at the connections. A poorly maintained cooling filter (on our checklist!) leads to reduced airflow,
higher internal ambient temperature, and accelerated corrosion.

Similarly, C-ratethe speed at which you charge or discharge the batteryimpacts heat generation. A site with spiky, high
C-rate loads (like a tower with sudden high traffic) generates more internal heat. Our protocol factors this in. For high C-
rate sites, we might recommend more frequent thermal imaging scans (looking for hot connections) as part of the
checklist, not just annual thermography. It's about connecting the dots between the electrical design and the physical
reality in the field.

  

Making It Stick: From Checklist to Culture

The final piece isn't technical; it's human. A checklist is just paper or a PDF. The value comes from the technician on
the ground understanding the why. At Highjoule, our local deployment teams don't just install and leave. We do a
handover session where we walk through the first inspection together, explaining, "See this junction? This is where salt



creep starts. This is why we check it every quarter, not every year."

We build our systems to UL and IEC standards, but we build our maintenance protocols around the real-world ISO
corrosivity categories our clients face. This proactive, tailored approach is what turns a cost center into a reliability asset.

So, here's my question for you: When was the last time your BESS maintenance protocol was updated to match the
actual environment your equipment lives in, not just the lab it was born in? Pull it out. Look at it. Does it have a line
item for "inspect for salt deposition" or "verify cabinet positive pressure"? If not, you might be budgeting for a failure
you can still prevent.
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