BESS Maintenance Checklist for Mining: Why Your US/EU Project
Needs One
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Beyond the Spec Sheet: The Real-World Maintenance Your Mining BESS
Demands

Let's be honest. When you're evaluating a Battery Energy Storage System (BESS) for a mining operation, whether it's in
the Nevada desert or the Nordic tundra, the conversation starts with specs: capacity, power output, cycle life. But here's
what 20 years on site has taught me: the long-term viability and safety of that multi-million dollar asset hinge on
something far more mundane, yet criticala disciplined, comprehensive maintenance checklist. I've seen firsthand how a
"set-and-forget" mentality with integrated, all-in-one BESS units in remote locations leads to nasty surprises: sudden
capacity drops, thermal runaway scares, and financial models crumbling because the Levelized Cost of Energy (LCOE)

went sideways.
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The allure of the all-in-one, containerized BESS is strong, and for good reason. It's a plug-and-play promise for
complex energy needs. But in the mining sector, "all-in-one" gets misinterpreted as "no-touch-needed.” The
environment is the antagonist here: constant vibration from heavy machinery, pervasive dust and particulates that clog
filters and insulate heat, and extreme ambient temperature swings that batter the system's thermal management. A
report by the National Renewable Energy Laboratory (NREL) on grid storage noted that operational practices,
including maintenance, are a key determinant in actual versus projected battery degradation. In mining, those factors
are amplified tenfold.

The Real Cost of Ignoring the Checklist

Let's agitate that pain point for a moment. What happens when maintenance is reactive, not proactive?

* Safety Erosion: Battery systems are electro-chemical beasts. Dust ingress can create tracking paths for electricity.
Loose connections from vibration increase resistance and heat. Without regular torque checks and thermal
imaging, you're rolling the dice. UL 9540 and IEC 62933 standards set the safety floor, but ongoing
maintenance is what keeps you above it daily.

¢ Financial Leakage: Your LCOE calculation assumes a certain degradation curve, say 2% per year. Poor thermal
managementbecause air filters weren't changedcan cause localized heating, accelerating degradation to 4% or
5%. Suddenly, the payback period stretches out, and the asset's lifetime shrinks. That's not a spreadsheet error;
it's an operational failure.

* Operational Downtime: A failed BESS in a microgrid configuration can mean switching back to 100% diesel
gensets. At current fuel prices, that's a massive, unplanned OPEX hit. | recall a copper mine in Arizona that
faced a 72-hour shutdown because a coolant pump failure went unnoticeda simple item on a weekly checklist
could have prevented it.

A Case in Point: The German Quarry Project

Consider a basalt quarry in North Rhine-Westphalia, Germany. They deployed a 4 MWh all-in-one BESS to time-shift
solar power and provide grid stability services. The initial 6 months were smooth. Then, performance dipped. The
supplier's remote diagnostics showed "normal™ parameters. It was only when a local technician, following a basic
physical checklist, found that the HVAC intake for the battery compartment was partially blocked by dust and leaves,
and several busbar connections had vibrated loose. The system was running hotter and less efficiently. Implementing a
bi-weekly site-specific checklistinspired by best practices for harsh environmentssolved it. The lesson? Remote
monitoring is crucial, but it can't replace all physical checks, especially in dirty, vibrating environments.

The Checklist: Your Anchor in the Storm

So, what should a robust maintenance checklist for an all-in-one BESS in mining encompass? It's not just "check the
lights." It's a multi-layered defense. At Highjoule, when we commission a system, the checklist isn't an afterthoughtit's
part of the handover, tailored to the site.

¢ Daily/Weekly (Site Operator): Visual inspection for leaks, damage, or warning lights; check and record ambient
& cabinet temperatures from the HMI; verify ventilation paths are clear.

* Monthly (Trained Technician): Detailed inspection of cable connections and busbars for tightness (using
calibrated torque tools); check and clean air filter status; review event logs and performance data for anomalies;
verify communication links to SCADA.

¢ Quarterly/Bi-Annually (Specialist): Thermal imaging scan of all power electronics and battery connections
under load; functional test of all safety disconnects and fire suppression systems; calibration check of voltage and
current sensors; detailed analysis of battery management system (BMS) data for cell voltage and temperature
balance.

This structured approach turns vague worry into managed, scheduled action.

Beyond the Basics: Expert Insights for Mining Ops

Here's where the ru

bber mggfs the road. Let's demystify two technical terms that your checklist directly impacts.
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https://www.nrel.gov

1. Thermal Management & C-Rate: Think of C-rate as how hard you're pushing the battery. A 1C rate means
discharging the full capacity in one hour. Mining operations often need high power bursts (a high C-rate) for heavy
equipment. This generates significant heat. The thermal management system (liquid or air cooling) must shed that heat.
If your monthly checklist ignores filter cleanliness or coolant levels, efficiency plummets. The battery cells work harder
to stay cool, increasing internal resistance and accelerating degradation. It's a death spiral for your ROI.

2. LCOE - The Maintenance Link: Levelized Cost of Energy isn't just an upfront calculation. It's a living metric. Every
maintenance action that preserves capacity, prevents downtime, and extends system life directly lowers your actual
LCOE. A proactive $5,000 thermal imaging service that identifies a failing fan before it causes a $50,000 battery
module replacement is the ultimate LCOE optimization strategy.
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Making It Real: A Framework for Action

You don't need to start from scratch. The key is adapting a generic checklist to your site's brutal reality. Work with a
provider that doesn’t just sell you a box but understands the lifecycle. At Highjoule Technologies, our engineering for
mining BESS starts with this environment in mind: UL 9540A tested enclosures with enhanced dust ingress protection,
accessible service points for critical connections, and remote monitoring platforms designed to flag the precursors to
failurenot just the failure itself. Our commissioning process includes training your team on why each check matters,
turning a task list into informed operational excellence.

The question isn't whether your mining operation needs an energy storage system. It's whether you have the disciplined
plan to keep it safe, reliable, and profitable for the next 15 years. What's the one maintenance item you're not doing
today that could save you a major headache tomorrow?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO
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