LFP BESS Maintenance Checklist for Mining: Key to Reliability & ROI
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Beyond the Box: Why Your Mining Operation's BESS Needs More Than
Just a "Set-and-Forget" Mindset

Honestly, over two decades of deploying battery storage from the Australian outback to the Chilean highlands, 1've seen
a pattern. A company invests in a state-of-the-art Lithium Iron Phosphate (LFP) container for their remote mine or
industrial site. The installation is flawless, the commissioning goes smoothly, and for the first year, it's a silent, money-
saving hero. Then, slowly, the performance dips. The expected lifetime ROI starts to look optimistic. The culprit? It's
rarely the core battery tech. More often than not, it's a lack of a disciplined, proactive maintenance routine. Let's talk
about why a simple, yet rigorous, maintenance checklist is the single most important document for ensuring your
industrial BESS delivers on its decade-long promise.
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The Silent Cost of "Reactive" Maintenance

Here's the common phenomenon in the US and European markets: Energy storage is often procured as a capital
expenditure with a clear, upfront cost. The operational expenditurespecifically, the cost of sustaining peak
performanceis an afterthought. I've been on site after a BESS tripped offline in the middle of a peak shaving cycle. The
frantic scramble isn't just about lost savings; it's about potential contract penalties, process interruptions, and the high
cost of emergency technician dispatch.

The data backs this up. A National Renewable Energy Laboratory (NREL) analysis suggests that improper thermal
management and inconsistent maintenance can accelerate battery degradation by up to 30% or more. Think about
that. Your 10-year asset might only deliver 7 years of economic life. The Levelized Cost of Energy Storage (LCOE)the
metric every CFO cares aboutskyrockets when you have to replace modules years ahead of schedule.

The agitation point is this: LFP chemistry is famously safe and stable, but it's not invincible. In a mining environment in
Mauritaniaor a manufacturing plant in Ohiothe real enemies are dust, wide temperature swings, grid harmonics, and
subtle electrical imbalances that a monthly visual inspection won't catch. Without a checklist that mandates logging
string voltages, checking torque on DC busbars, and validating coolant flow rates, you're flying blind.

Beyond the Battery Cell: The System-Wide View

This is where the real engineering insight comes in. A proper maintenance checklist isn't just about the battery racks.
It's a holistic system health diagnostic. At Highjoule, when we develop a site-specific checklist, we're looking at three
layers:

* The Power Layer: Inverter/PCU performance, AC and DC disconnect integrity, grounding resistance checks. A
loose connection here creates heat and is a fire risk, full stop.
The Control & Safety Layer: BMS (Battery Management System) alarm log review, ventilation system filter
status, fire suppression gas pressure verification. The BMS is the brain; its historical data is a goldmine for
predicting issues.
The Environmental Layer: Container integrity (seals, corrosion), HVAC set-point validation, and ambient

ure loggi a i with dust cause a $200,000 thermal event warning.
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This system-wide focus is baked into standards like UL 9540 and IEC 62933. Compliance isn't a one-time sticker; it's a
living process maintained through documented, repeatable procedures. Our checklists are built to not only meet but
operationalize these standards, turning complex requirements into simple, actionable tasks for on-site technicians.

A Checklist in Action; From Mauritania to Montana

Let me give you a real-world parallel. We recently supported a copper mine in the southwestern United States with a
climate not unlike parts of Mauritaniaarid, dusty, with extreme diurnal temperature shifts. Their challenge was dual:
ensure peak shaving reliability to avoid demand charges and provide critical backup for essential loads.

The initial deployment was successful, but within 18 months, they noticed a slight but consistent drop in available
capacity. Our team flew in and, using our enhanced maintenance protocol, didn't just jump to cell testing. The checklist
led us to the HVAC subsystem. Data logs showed the cooling units were working harder, cycling more frequently. The
root cause? Dust infiltration had reduced heat exchange efficiency, causing the battery packs to operate at a consistently
higher temperature. This elevated temperature, even just a few degrees Celsius, was silently accelerating degradation.

The solution wasn't a battery replacement. It was a filter change, a coil cleaning, and a slight adjustment to the cooling
setpointsall items on our standard checklist. The system returned to its rated capacity. The lesson? The checklist caught
a system problem masquerading as a battery problem, saving them a six-figure CapEx assumption.

Expert Corner: Decoding Thermal Runaway & LCOE

Let's get personal for a moment. You'll hear "LFP is safer than NMC," and that's true. Its thermal runaway threshold is
higher. But "safer" doesn't mean "immune." Thermal runaway is a chain reaction; it needs a trigger. Poor
maintenancelike ignoring corroded terminals, loose connections, or failing coolingcreates those triggers: hot spots.

Think of C-rate like the RPM of your car's engine. A 1C discharge is like cruising at 60 mph. A 2C discharge is like
redlining it. Our checklists ensure the BMS and thermal system are optimized to handle the required C-rates sustainably
over thousands of cycles. We also look at voltage differentials between parallel strings. A small, uncorrected imbalance
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forces some strings to work harder than others, wearing them out faster and dragging down the entire system's LCOE.

Ultimately, the most sophisticated battery in the world is only as good as its upkeep. A rigorous, documented
maintenance schedule is what translates the upfront technology promise into a long-term, high-ROI asset. It's the
difference between an energy cost problem and an energy cost solution.

o

Your Next Step: From Checklist to Confidence

So, where does this leave you? If you're operating or considering a BESS for a demanding industrial or mining
application, the question isn't just about the warranty. It's about the operational partnership. Ask your provider: "What
is your site-specific maintenance protocol? How does it align with UL/IEC standards for ongoing safety? Can | see a
sample checklist?"

At Highjoule, this isn't an afterthought. Our containerized solutions are designed with serviceability in mindample
service clearance, accessible monitoring points, and local control interfaces. More importantly, we partner with you to
translate our global experience, from Mauritania to Michigan, into a clear, actionable plan that keeps your system
healthy and your financial models on track. Because honestly, the best battery is the one you never have to think
aboutand that only happens when you have the right plan to maintain it.

What's the one maintenance worry keeping you up at night about your site's energy storage?
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in-mauritania
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