Maintenance Checklist for Scalable Modular Solar Container in Mining
Operations
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The Unsung Hero of Mining Ops: Your Maintenance Checklist for
Scalable Energy Storage

Honestly, after two decades on sites from the Australian outback to the Chilean highlands, I've learned one thing: the
most sophisticated battery energy storage system (BESS) is only as good as the plan that keeps it running. We get
obsessed with specsC-rates, cycle life, nameplate capacity. But I've seen firsthand how a simple, disciplined maintenance
routine is what truly separates a project that delivers a 15-year return from one that becomes a costly, underperforming
asset. This is especially true for the tough gigs, like powering mining operations in places like Mauritania. The dust, the
heat, the remote location they don't just test equipment; they test your operational discipline.
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The Real Problem: It's Not the Tech, It's the Plan

Here's the industry phenomenon | see too often in the US and Europe: a flawless deployment followed by radio silence.
The containerized BESS is commissioned, the solar arrays are online, and the project team moves on. The site team is
left with a complex piece of infrastructure and, often, vague guidance like "monitor the system." But what does that
mean? Without a clear, actionable plan, maintenance becomes reactive. A minor alarm is ignored until it becomes a
major fault. Dust accumulation isn't cleaned, subtly raising operating temperatures for months, silently degrading
battery life. According to a National Renewable Energy Laboratory (NREL) analysis, inconsistent or poor operations
and maintenance (O&M) can erode the projected lifecycle value of a BESS by 20-30%. That's not a margin of error;
that's a business plan failure.

The Staggering Cost of "Fix-1t-When-It-Breaks"

Let's agitate that pain point a bit. In a mining context, downtime isn't just an inconvenience; it's a direct hit to the
bottom line. A reactive approach leads to:

¢ Safety Escalation: What starts as a slight off-gassing event or a thermal runaway in one module can cascade. UL
9540 and IEC 62933 standards are your design benchmarks, but your daily checklist is your first line of defense.

¢ Financial Bleed: Emergency service calls to remote locations are expensive. Catastrophic failure voids
warranties. Premature replacement of battery packs destroys your Levelized Cost of Energy (LCOE)
calculations. The International Renewable Energy Agency (IRENA) notes that proactive O&M is key to
achieving the low LCOE that makes solar+storage viable.

¢ Reputational Risk: For an EPC or a provider like us at Highjoule, our reputation is built on system longevity and
reliability. A failed system in the field hurts everyone involved.

Your Operational Lifeline: The Proactive Maintenance Checklist

This is where the rubber meets the road. The solution isn't a magic black box; it's a living documenta Scalable Modular
Solar Containe ance ist tailored for harsh environments. It trqnsfgg,nj;/‘a:que responsibility into clear,
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scheduled tasks. For a modular system, this checklist is inherently scalable; the same core procedures apply whether you
have one container or ten.

A robust checklist covers three pillars:

¢ Daily/Weekly (Operational Vigilance): Remote monitoring dashboard checks (SOC, SOH, temperature
differentials), alarm log review, visual inspection of intake/exhaust for blockage.

¢ Monthly/Quarterly (Preventive Action): Detailed thermal imaging of battery racks and busbars, verification of
HVAC and fire suppression system tests, tightening of electrical connections (torque checks), and firmware
update reviews.

¢ Bi-Annual/Annual (Deep Health): Full performance validation tests, calibration of sensors, detailed inspection of
seals and gaskets against dust and moisture, and comprehensive data review to track degradation trends.

Case in Point: The Nevada Lithium Mine Turnaround

Let me give you a real, anonymized example from a project in Nevada, USA. The client had a 4-container, 8 MWh
system supporting critical haulage operations. Performance was dipping, and they were facing random shutdowns.
Their "maintenance” was ad-hoc. We were brought in and first implemented a structured checklist regimen.

The first monthly check under the new list revealed a critical finding: dust had completely clogged the secondary
filtration on one container's HVAC, causing a 10C average temperature rise in one battery rack. The system was
compensating, but at a huge stress cost. We cleaned it, corrected the maintenance schedule to a bi-weekly filter check
due to the dusty environment, and trained their on-site tech. Within a month, system efficiency stabilized, and the
erratic alarms stopped. The checklist didn't just find a problem; it exposed a flaw in their maintenance interval
assumption for that specific site condition. This is the value of a plan over pure reaction.

Beyond the Basics: Expert Insights for Long-Term Health
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* Thermal Management is Everything: People talk about battery chemistry, but I look at temperature gradients. A
5C difference across a rack can indicate a failing fan or blocked vent. The checklist must mandate logging these
gradients. Consistent, even cooling is what delivers on that 10,000-cycle promise.

* Interpreting C-Rate in the Real World: Your system may be rated for a 1C discharge. But consistently pushing
that in a 45C ambient environment is a different story. The checklist should prompt a review of discharge
profiles against ambient temperature logs. Sometimes, derating proactively preserves life.

¢ Designing for Maintenance: This is where our philosophy at Highjoule is baked in. Our modular containers
have service aisles, clearly labeled components, and easy-access panels. A good checklist is impossible to execute
on a poorly designed system. We design so that every item on your listfrom visual inspection to component
replacementis straightforward and safe.

Making It Stick: From Checklist to Culture

The final piece is integration. This checklist shouldn't be a PDF buried in a folder. It needs to be part of your
Computerized Maintenance Management System (CMMS), with automated work orders and digital sign-offs. It must
be backed by training for on-site personnel and supported by a provider who understands the data it generates.

That's the core of our partnership at Highjoule. We don't just deliver a UL 9540 and IEC 62443-compliant container
and walk away. We co-develop the site-specific maintenance protocol with you, train your team, and our remote
monitoring service can even help validate the checklist findings, turning data into actionable insights. Because in the
end, that container isn't just storing energy; it's storing the capital and the trust you've invested in a resilient, lower-

carbon operation.

So, what's the first alarm log entry your system generated this week? And do you have a clear, step-by-step plan for
what to do about it?
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