Liquid-Cooled BESS Maintenance: The Overlooked Key to Mining &
Industrial ROI
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The Silent Guardian: Why Your Liquid-Cooled BESS Demands a
Proactive Maintenance Ritual

Honestly, after two decades on sites from the Australian outback to the Chilean highlands, I've seen a pattern. We invest
millions in cutting-edge, liquid-cooled Battery Energy Storage Systems (BESS), especially for tough gigs like mining or
remote microgrids. The engineering is brilliant, the integration is seamless. But then, too often, the conversation shifts to
the next project, and that critical, humming container becomes "out of sight, out of mind." That's where the real

riskand the real coststarts to creep in.
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The Hidden Cost of "Set and Forget"

The problem isn't neglect, not really. It's the assumption that a pre-integrated, liquid-cooled container is a black
boxinstall it, and it runs. For a CEO or operations manager, the appeal is clear: reduced complexity, faster deployment.
But here's the agitation: that container is a living ecosystem. The liquid cooling loops, the battery management system
(BMS) algorithms, the HVAC for the power conversion systemthey're all in a delicate dance. A minor coolant leak or a
clogged filter doesn't cause an immediate failure. Instead, it slowly elevates operating temperatures. And in battery
chemistry, heat is the ultimate antagonist.

I've seen this firsthand. A 2-3C sustained rise above design specs might not trigger an alarm today, but it accelerates cell
degradation exponentially. What does that mean for you? It silently erodes your system's capacity, shortening its useful
life from 15 years to maybe 10. It increases your Levelized Cost of Energy (LCOE)the true metric of your investment's
value. Suddenly, that "low-maintenance” asset is costing you far more than planned.

Data Doesn't Lie: The Thermal Management Imperative

This isn't just anecdotal. Research from the National Renewable Energy Laboratory (NREL) underscores that thermal
management is the single most significant factor influencing lithium-ion battery lifespan and safety. Proper thermal
control, maintained consistently, can double or even triple cycle life compared to a system operating at elevated
temperatures.

Think of C-ratethe speed at which you charge or discharge the battery. A mining operation might need a high C-rate
for heavy equipment. That generates heat. The liquid cooling system is designed to handle it, but only if it's functioning
at 100%. A degraded cooling system forces the BMS to derate performance (slowing your C-rate) to protect the cells,
directly impacting your operation's power availability when you need it most.
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https://www.nrel.gov

A Cautionary Tale from the Nevada Desert

Let me share a case that hits close to home. A mining operation in Nevada, USA, deployed a pre-integrated PV and
BESS container to offset diesel genset use. The system performed flawlessly for 18 months. Then, they noticed a gradual
5% drop in available storage capacity. No alarms. On-site crews, stretched thin, documented it as "normal aging."”

When our team from Highjoule was finally called, we found the issue wasn't the battery cells. It was a slow bleed in a
secondary coolant loop coupling and a slightly underperforming pump. The system's main safety alarms were never
triggered, but the subtle loss of cooling efficiency was slowly baking the cells. The fix was relatively simplea couple of
thousand dollars in parts and labor. But the irreversible capacity loss already incurred represented a much larger
financial hit. This is the exact scenario a rigorous, proactive maintenance checklist is designed to prevent.

It's More Than a Checklist; It's a Health Monitor

So, what's the solution? It's shifting from a reactive "fix-it-when-it-breaks" mindset to a proactive health-monitoring
protocol. For a liquid-cooled system in a harsh environment like a mining site, this checklist isn't about daily chores; it's
about scheduled, expert inspections.

At Highjoule, when we talk about our UL 9540 and IEC 62933-compliant containers, we're not just talking about a
certificate. We're talking about designing the maintenance access points into the system. The solution is a structured
checklist that focuses on the system’s vital signs:

¢ Coolant Integrity: Checking for pH balance, glycol concentration, and particulate contamination. A simple lab
test can predict corrosion months before it causes a leak.

¢ Thermal Uniformity: Using IR cameras during operation to ensure every cell rack is being cooled evenly. Hot
spots are early warning signs.

* BMS Log Deep-Dive: Not just looking for red alerts, but analyzing historical data for subtle trends in cell voltage
divergence or temperature gradients.

* Mechanical & EIecticaI onnections: Vibration in mining areas can loosen
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and coolant line fittings are crucial.

This process gives you predictive insights. Instead of a surprise failure, you get a recommendation: "Coolant analysis
suggests we should schedule a loop service in Q4." This is how you truly optimize LCOE and ensure safety.

Building Trust Through Proactive Care

The core of this isn't just technical; it's about partnership. Deploying a BESS, especially in a critical, revenue-generating
operation like mining, is an act of trust. Our job doesn't end at commissioning. That's why our approach includes
building these customized maintenance protocols with our clients, training their on-site personnel on what to look for,
and providing remote monitoring support that complements their team.

It's about making the invisible, visible. Giving your operations team the tools and the knowledge to see that their energy
storage asset isn't just runningit's thriving. Because in the end, the most advanced technology in the world still depends
on thoughtful, human oversight. What's the one data point from your current energy assets that you're not seeing, but
would change everything if you did?
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