Off-grid Power Reliability in Mining: A Practical BESS Maintenance
Checklist
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Keeping the Lights On: Why Your Off-Grid Mine Needs More Than Just
a "Set-and-Forget" Power System

Let's be honest. When you're managing a remote mining operation in a place like Mauritaniaor Nevada, or Western
Australia for that matteryour primary focus is on the core business: extraction, processing, logistics. The power system?
It's supposed to be the silent, reliable backbone. But I've seen firsthand on site what happens when that backbone is
treated as an afterthought. The 20ft container humming away in the corner, packed with batteries and inverters,
becomes a source of anxiety instead of assurance. Today, over coffee, | want to talk about the single most overlooked
factor in off-grid power success: a disciplined, intelligent maintenance routine.
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The Hidden Cost of "Reactive" Maintenance

The phenomenon is universal. A remote site gets a state-of-the-art, containerized solar-plus-storage system. It runs
beautifully for the first 6-12 months. Then, slowly, the performance degrades. Maybe the diesel genset starts kicking in
more often, burning through your carefully calculated fuel budget. Perhaps you notice the system can't handle the peak
load from the new crusher anymore. The instinct is to blame the equipment. But in my 20+ years, the root cause is
almost always the same: a lack of proactive, scheduled maintenance.

This isn't just about changing an air filter. We're talking about complex electrochemical systems. Let's look at the data.
The National Renewable Energy Lab (NREL) has shown that improper thermal management alone can slash a lithium-
ion battery's lifespan by as much as 50%. Think about that. A capital asset designed for 10+ years might be halfway to
the grave in five because its cooling system wasn't checked regularly. The Levelized Cost of Energy (LCOE)the true
metric any financial controller cares aboutskyrockets when you have to replace batteries prematurely.

The agitation point here is risk. It's financial risk from unplanned downtime and accelerated capex cycles. It's safety risk
from undetected electrical faults or thermal runaway in poorly maintained battery racks. And it's operational risk when
your entire site grinds to a halt because the "backup" system wasn't actually ready to back anything up. In the mining
industry, where margins are tight and schedules are tighter, this reactive approach is a luxury no one can afford.

Beyond the Basics: What a Real Checklist Covers

So, what does a proper maintenance checklist for a 20ft high-cube off-grid power container look like? It goes far beyond
a simple visual inspection. It's a living document that ties physical checks to performance data. At Highjoule, when we
design these protocols for our clients, we structure them around three pillars: Safety, Performance, and Compliance.

Safety First, Always: This means verifying torque on DC busbars (vibration in remote sites can loosen them), inspecting
for corrosion in climate-controlled but salty-air environments, and ensuring all safety disconnects and arc-fault detection
systems are functional. Our containers are built to UL 9540 and IEC 62485 standards, but that certification only
matters if the system is maintained to those same rigorous specs.

Performance Optlmlzatlon Here's where we get lnto the nltty grltty A good checklist includes Iogglng battery
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temperature gradients across the rack. Monitoring the C-ratethe speed at which batteries charge and dischargeagainst
the design parameters tells you if the system is being stressed. Is the inverter's thermal management (those big fans or
liquid cooling plates) free of dust and debris? In the Mauritanian desert or a dusty mine site, this is a weekly check, not a
yearly one.

Compliance and Documentation: For our clients, this is critical. The checklist itself becomes a record of due diligence. It
documents that you've followed NFPA 855 guidelines for fire risk mitigation or local utility interconnection standards
(even off-grid, best practices apply). This isn't bureaucracy; it's your shield in an audit or insurance review.

A Case in Point: Learning from a Nevada Gold Mine

Let me share a story. We worked with a mid-tier gold mining operation in Nevada. They had a 2MW off-grid system
powering their leaching plant. They were experiencing sudden, unexplained drops in runtime. Their own team was
doing "maintenance"mostly visual. We flew out and implemented our structured checklist. Within an hour, we found it:
a single failed cooling fan in one of four inverter modules. It wasn't enough to trigger a major alarm, but it was causing
that inverter to derate its output due to overheating, shifting more load to the others and forcing the batteries to
discharge at a higher C-rate than designed. The system was silently degrading itself.

The fix was simple (replace a $200 fan). The insight was profound. Their checklist lacked a step for verifying individual
inverter module cooling performance under load. We added it. More importantly, we helped them integrate their BMS
and SCADA data directly into their maintenance software, so trends could be spotted before they became failures. This
shift from reactive to predictive maintenance saved them an estimated $150,000 in potential battery degradation and
avoided downtime. That's the power of a good checklistit's a knowledge transfer tool.

Your Operational Maintenance Checklist: A Practical Framework

Based on standards like IEEE 2030.2 and our field experience, here’s a distilled version of what should be on your
radar. Think of this as a conversation starter for your next ops meeting.
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Daily/Weekly (Site Operator Level)

* Visual & Audio Inspection: Check for unusual odors, sounds (hissing, buzzing), or visible smoke/condensation.

¢ Climate Control: Verify HVAC/thermal management system is operational and setpoints are correct.

¢ Data Logging: Spot-check key BMS parameters: system SOC (State of Charge), voltage, and temperature
alarms.

Monthly (Qualified Technician)

* Electrical Integrity: Infrared scan of connections under load to identify hot spots.

* Mechanical: Inspect cable glands, container seals, and filter condition. Clean intake vents.

¢ System Performance: Verify accuracy of meters, calibrate if needed. Review charge/discharge cycles against
expected C-rate.

Quiarterly/Annually (Expert Engineer)

* Depth of Discharge (DOD) Analysis: Are cycles exceeding design assumptions? Re-calibrate operating windows
if needed.
e Comprehensive Functional Testing: Simulate grid failure (genset test), verify all automatic transfer switches

operate seamlessly.
* Firmware & Software: Update BMS and inverter firmware, review cybersecurity settings per NERC CIP or
equivalent best practices.

The goal isn't to create more work. It's to make the work you do more impactful. A checklist like this turns your off-grid
power asset from a mysterious black box into a managed, optimized, and predictable source of energy. Honestly, that's
the difference between worrying about your power and focusing on your profit.

What's the one maintenance task you've found most valuableor most often missedon your remote sites?
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