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The Unsung Hero of Mining Profits: Your BESS Maintenance Checklist

Honestly, after 20 years of deploying battery storage from the Australian outback to the Chilean highlands, I've learned
one thing the hard way: the most advanced BESS in the world is only as good as its maintenance plan. Especially when
you're talking about a 20ft High Cube Photovoltaic Storage System for Mining Operations in Mauritania. That's a
mouthful, but it represents a critical, high-value asset in one of the most punishing environments on Earth. Let's have a
coffee chat about why a simple checklist isn't so simple, and how getting it right protects your multi-million dollar
investment.
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The Silent Cost of "Set and Forget"

Here's the common phenomenon | see: a mining company makes a smart, capital-intensive decision to go solar-plus-
storage. They get a top-tier containerized system, it's commissioned, and... it gets handed over to the site team. The
focus shifts to production. The BESS becomes background noise - until it isn't. A 2023 NREL report on BESS failures
highlighted that a significant portion of performance degradation and safety incidents can be traced back to inadequate
or inconsistent operational practices, not the core technology itself.

Now, amplify that in a place like Mauritania. We're talking about extreme heat, abrasive sand and dust (that gets
everywhere), and potentially remote sites with limited technical support. The problem isn't just a dead battery. It's the
unplanned downtime that halts your processing plant, the safety risk from thermal runaway in a hot container, and the
shocking capital expense of replacing entire battery racks years ahead of schedule. You didn't invest in storage to save
money on energy just to lose it tenfold on premature replacement and lost production.

What Your Manual Doesn’t Tell You: The Field Reality

Every system comes with an OEM manual. It's a good start. But having been on-site for commissioning and follow-ups,
I can tell you the manual is written for a controlled lab environment. It doesn't account for the fine, silica-based dust of
the Sahara that can clog air filters in weeks, not months. It might not stress enough how voltage imbalances between
parallel strings can silently kill your capacity when cycling daily for solar smoothing.

Let me give you a case from a similar climate - a copper mine in Nevada, USA. They had a 4AMW/16MWh
containerized system for demand charge management. The initial maintenance was just visual checks. Within 18
months, they saw a 15% capacity drop. When we were called in, we found the issue: the thermal management system's
coolant loops had developed minor leaks due to vibration from nearby haul trucks, and the dust had caked on the
busbar connections, creating hot spots. Both were minor, fixable issues that went unnoticed without a structured
checklist targeting those specific site conditions. The fix cost a fraction of what new battery modules would have.

—————— S T il e e


https://www.nrel.gov/docs/fy23osti/85083.pdf

The Proactive Maintenance Checklist (Mauritania-Tested)

So, what should be on your radar daily, weekly, and monthly? This isn't generic - it's built for that 20ft High Cube in a
mining context. Think of it as the minimum viable discipline.

Daily/Weekly (Site Operator Level)

¢ Thermal & Environmental: Check BMS logs for any cell temperature deviations. Physically inspect intake and
exhaust vents for dust blockage. Verify internal humidity levels are within spec.

* Performance Snapshot: Note the state of charge (SOC) swings, overall system efficiency. Any sudden drop in
discharge capacity for a given load?

¢ Safety Systems: Confirm the gas detection system (for Li-ion) is armed and functional. Visual check for any leaks,
corrosion, or unusual sounds.

Monthly/Quarterly (Technical Team Level)

* Deep Thermal Inspection: Use a thermal camera on busbars, cable connections, and PCS units under full load.
I've seen firsthand how this catches a loose connection before it fails.

* Mechanical Integrity: Tighten electrical connections to specified torque (vibration is a killer). Inspect shock
mounts and container seals for integrity against dust and moisture.

¢ Advanced BMS Analytics: Run a check for voltage and impedance outliers across all modules. Track the trend
over time. This is your earliest cancer detection for battery health.

¢ Filter & Coolant Service: Replace air filters far more frequently than the manual says. Check coolant levels and
quality in liquid-cooled systems.

Bi-Annual/Annual (Expert Level)
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e Comprehensive Insulation Test: Critical for safety, especially after dusty, humid seasons.
¢ Firmware & Compliance Audit: Update BMS and PCS firmware. Re-verify settings against local standards like
UL 9540 and IEC 62485-3, which govern safe operation.

At Highjoule, when we deploy a system, this checklist isn't a PDF we email. It's integrated into the digital twin of the
system our monitoring platform provides, with automated alerts for deviations. Our containers for harsh environments
come with UL 9540 certification and are built with positive pressure air filtration and NEMA 4X-rated components as
standard, because we know the checklist starts with the design.

How Maintenance Drives Your Bottom Line (The LCOE Story)

Let's talk Levelized Cost of Energy (LCOE) for a second. Everyone focuses on the upfront capital cost per kwh. But
LCOE is the total lifetime cost divided by the energy produced. A poorly maintained system has a shorter lifetime (high
replacement cost) and lower usable energy output (it degrades faster). That sends your LCOE soaring.

A proactive checklist directly attacks that. It extends the operational life. It maintains round-trip efficiency. It prevents
catastrophic failure. In short, it ensures you get every kilowatt-hour and every cycle you paid for. For a mining
operation where energy might be 30% of your operating cost, optimizing your storage LCOE isn't an engineering
exercise - it's a core business strategy.

The checklist for Mauritania isn't a burden; it's your insurance policy and profit protection tool. The question isn't
whether you have time to do it. It's whether you can afford not to.

What's the one maintenance surprise you've encountered in harsh environments?
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