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Beyond the Battery Box: The Unsung Hero of Reliable Mining Operations

Honestly, after two decades on sites from the Nevada desert to the Australian outback, I've seen a pattern. Companies
invest millions in cutting-edge, utility-scale Battery Energy Storage Systems (BESS) for their mining operations. They
nail the specs, the UL 9540 certification, the IEC 62443 cybersecurity protocols. But then, 18 months in, a string of
unplanned outages hits. Production schedules crater. The finger-pointing starts: Is it the battery cells? The power
conversion system? The integrator?

More often than not, the root cause isn't a catastrophic failure. It's the slow, silent creep of neglected maintenance. In
the demanding environment of a mining operationthink dust, vibration, thermal extremesa 5MWh high-voltage DC
system isn't a "set it and forget it" asset. It's a high-performance engine that needs a pilot's pre-flight check. This is
where a rigorous, site-specific maintenance checklist transitions from a nice-to-have to a non-negotiable pillar of your
operational and financial strategy.
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The Hidden Cost of "If It Ain't Broke"

The core problem in many industrial BESS deployments, especially in remote or harsh sites like those in Mauritania or
similar climates, is a reactive mindset. Maintenance is scheduled only when a alarm triggers or performance visibly
degrades. For a high-voltage DC system, that's already too late. The National Renewable Energy Lab (NREL) has
shown that proactive, preventative maintenance can improve system availability by up to 15% in utility-scale
applications. That's not just uptime; that's direct revenue preservation for a mining operation running 24/7.

The checklist we're discussing isn't a generic form. It's a living document tailored for a 5MWh, high-voltage DC system
in a mining context. It moves beyond basic visual inspections to actionable, data-driven tasks that catch issues like
connector corrosion, early-stage insulation degradation, or BMS communication errors before they cascade.

When Small Issues Become Million-Dollar Problems

Let me agitate this a bit with a story from a copper mine site I consulted on a few years back. They had a state-of-the-art
BESS for peak shaving. Their "maintenance" was a quarterly visual walk-by. One day, a string of modules suddenly
dropped offline. Diagnosis? A single, slightly loose DC busbar connection in a hard-to-reach cabinet. Over time, the
high current and vibration created a hot spot. The increased resistance led to localized heating, which eventually
triggered a thermal runaway protection shutdown for the entire string.

The cost wasn't just the few hours of technician time to tighten a bolt. It was the 8 hours of system downtime during a
critical high-tariff period, the lost opportunity for demand charge savings, and the accelerated wear on adjacent
components. A simple, scheduled torque check on that busbara 15-minute item on a proper checklistwould have
prevented it all. This is the reality: in a high-voltage DC system, a milliohm of unwanted resistance can cost you
megawatts of opportunity.

Your Blueprint for Uptime: The High-Voltage DC BESS Checklist

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


So, what's in a solution-focused checklist? It's a structured approach that aligns with IEEE 2030.2.1 guide for
maintenance and UL 9540 safety requirements. Here's a high-level view of the critical domains it must cover for a
mining-site BESS:

DC Side Health: Infrared thermography scans of all DC connections, busbars, and fuse terminals. Verification
of insulation resistance (megger testing) per IEC 62477. Visual inspection for corrosion or dust ingress in DC
enclosures.
Thermal Management System: Calibration check of coolant level and temperature sensors. Inspection of filter
clogs and fan operation. Verification of heat exchanger cleanlinesscritical in dusty mining environments.
BMS & Safety Systems: Functional test of all cell voltage and temperature sensors. Verification of ground fault
detection system operation. Confirmation that emergency shutdown sequences are unimpeded.
Power Conversion & AC Integration: Check of AC-side breaker wear, contactor operation, and harmonic filter
integrity. Review of system logs for any recurring fault codes from the PCS.

At Highjoule, our deployment philosophy builds this checklist during commissioning. We don't just hand over a system;
we co-develop the maintenance playbook with your on-site team, ensuring every check is relevant, safe to perform, and
tied directly to preserving your system's Levelized Cost of Energy (LCOE). Our containers, for instance, are designed
with serviceability in mindlabeled test points, clear access panelsbecause a checklist is useless if you can't safely access
the component.

  

Learning from the Field: A North American Case Study

Let's look at a project in a remote Canadian mining operation. The challenge was extreme cold (-40C winters) and a
reliance on the BESS for both diesel fuel savings and critical backup power. The initial maintenance plan was sparse.
After the first winter, they experienced intermittent communication losses with battery racks.

Working with their team, we evolved their checklist. We added pre-winter checks for heater pad operation in the battery
enclosures and specific inspections for condensation. We also instituted a monthly "data dive" as a checklist item,
analyzing charge/discharge curves to spot any deviations in module performance, a technique that aligns with best
practices from the International Energy Agency (IEA) on asset monitoring. The result? They identified a failing cell

https://www.iea.org/reports/energy-storage


balancing circuit in one module before it affected the string's capacity, scheduled a replacement during a planned
maintenance shutdown, and avoided any unplanned downtime. Their system availability now consistently exceeds 99%.
That's the power of a contextualized checklist.

The Engineer's Perspective: Thermal Management & LCOE

Here's my firsthand insight, the thing I explain to every site manager over coffee: Your BESS's thermal management
system is its heart, and the C-rate is its pace. Think of C-rate as how hard and fast you're pushing energy in or out. A
high C-rate is like a sprint; it generates more heat. In a dusty mining pit, if your cooling system filters are clogged (a
simple checklist item!), that heat doesn't dissipate. Heat is the number one accelerator of battery degradation.

This directly hits your wallet through LCOE. A degraded battery stores less energy, so your cost per stored kilowatt-
hour goes up. A rigorous maintenance checklist that ensures pristine thermal management directly protects your capital
investment and keeps your LCOE low for the 15+ year life of the system. It's not an expense; it's the most cost-effective
insurance you can buy for your BESS.

The question isn't whether you can afford to implement a detailed maintenance regimen. It's whether you can afford
the downtime, safety risk, and accelerated degradation that comes without one. What's the one system in your mining
operation you would never run without a preventative maintenance schedule? Your haul trucks? Your processing plant?
It's time to add your 5MWh BESS to that list.
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