BESS Maintenance Checklist: The Overlooked Key to Mining &
Industrial ROI
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Beyond Installation: Why Your BESS Needs a Battle-Tested Maintenance
Plan

Honestly, after two decades on sites from the Australian outback to the Nevada desert, 1've seen a pattern. Companies
invest millions in cutting-edge Battery Energy Storage Systems (BESS) for their mining or industrial operations. They
focus on the specs, the price, the delivery timeline. But then, too often, the conversation stops once the container is
powered on. The operational mindset kicks in: "It's running, great. Let's move on." That, my friends, is where the real
risk and the real cost begins to quietly accumulate.
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The Silent Cost of "Set-and-Forget”

The problem isn't malice or ignorance. It's the sheer complexity of a modern, pre-integrated PV container. It's not just
a battery in a box. It's a living ecosystem of power electronics, thermal management, battery management systems
(BMS), and safety controls, all talking to each other. In harsh environments like mining operations think Mauritania's
dust or Chile's altitude this system is under constant assault.

I've seen this firsthand: a slight drift in cell voltage balance that the BMS hasn't flagged as critical yet. A filter in the
cooling loop that's 80% clogged with dust, forcing the HVAC to work overtime. Corroded terminals on a DC busbar
from salty air. Individually, these are "minor" alerts or invisible inefficiencies. Collectively, they are a recipe for three
things: reduced lifespan (hitting your ROI), increased safety risk, and unplanned downtime that can halt a multi-million
dollar operation.

Data Doesn't Lie: The Price of Neglect

Let's talk numbers. The National Renewable Energy Laboratory (NREL) has shown that improper thermal
management can accelerate battery degradation by up to 200% in extreme cases. Think about that. A system designed
for 15 years might be effectively spent in 7 or 8. More granularly, the industry-funded Energy Storage Incident
Database trends indicate that a significant portion of safety incidents have root causes in inadequate maintenance or
failure to follow prescribed inspection protocols.

For a financial decision-maker, this translates directly to Levelized Cost of Storage (LCOS). Your upfront capex is just
part of the equation. Every percentage point of degradation, every extra kwWh of cooling power consumed, every
unscheduled service call chips away at your project's financial viability. You bought the BESS to save money and de-risk
operations. Without a plan, you might be doing the opposite.

The Checklist: A Blueprint, Not a Burden

This is where a comprehensive, 5|te -adapted maintenance checklist moves from a "nice-to-have" to a non-negotiable
operatlonal docu nent. I 's the etween the man facturer s generic manuallrg_rrljrt.he brutal reahty of your specific
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site.

A robust checklist, like the ones we develop for projects, transforms maintenance from a reactive, fear-based task ("l
hope nothing's wrong") to a proactive, data-driven process. It's structured. It's accountable. It ensures nothing falls
through the cracks between different teams (operations, electrical, safety).

Here's a snapshot of what a serious checklist covers beyond "check the LED lights":

* Safety & Compliance Gatekeeper: Verifying emergency stop functionality, fire suppression system pressure, and
clear access paths. This isn't just about OSHA or local rules; it's about people.

¢ Thermal System Health: Inspecting coolant levels, condenser coils for debris, fan operation, and verifying
temperature differentials across battery racks are within spec. This is the #1 factor for battery longevity.

* Electrical Integrity: Torque checks on AC/DC connections (vibration loosens them), infrared scans for hot spots,
insulation resistance testing.

* BMS & Software Vigilance: Reviewing event logs for recurring minor alarms, verifying state-of-charge (SOC)
calibration, ensuring firmware is up-to-date and cybersecurity patches are applied.

¢ Environmental Defense: Checking door seals, corrosion on external components, and integrity of the container
itself against the elements.

Case in Point: From Reactive to Reliable

Let me give you a real, anonymized example from a copper mining site in the Southwestern U.S. They had a
4MW/16MWh pre-integrated system to manage demand charges and provide backup. For the first year, they ran it
hard with only basic visual checks. Then, they started getting intermittent "High Temperature Warning" alarms that
would self-clear.

By the time they called us, the issue was severe. We deployed our checklist-driven assessment. The root cause? A failed
internal circulation fan in one battery module, combined with slightly low coolant pressure. The BMS saw the pack
temperature rise and throttled power, but the underlylng cause wasn't dlagnosed The checklist process found both




The fix was sub-$5k. The alternative waiting for a full thermal runaway event or catastrophic failure could have been a
total loss of the container and unspeakable safety consequences. Now, they run our tailored checklist quarterly. Their
system availability has stayed above 99%, and their performance degradation is tracking perfectly with warranty
expectations.

The Devil's in the (Technical) Details

Let's demystify two technical terms that are at the heart of any good maintenance plan.

Thermal Management: This isn't just "air conditioning.” It's about uniform temperature distribution. A 5C (9F)
difference across a battery bank can double the degradation rate of the warmer cells. Your checklist must include
measuring this delta. It's like checking the tire pressure on your car; uneven wear tells a story.

C-rate vs. Real-World Cycling: Your battery is rated for a certain C-rate (charge/discharge power). But in a mining
operation, you might be doing short, sharp bursts of discharge (for heavy equipment) followed by long, slow charging
from solar. This irregular cycle is more stressful than a lab-perfect cycle. A good maintenance program analyzes your
real-world cycling data from the BMS to predict wear more accurately than the calendar.

This is where standards like UL 9540 (system safety) and IEC 62443 (cybersecurity) come alive. They're not just
certificates on a brochure. A proper checklist is your ongoing proof that the system continues to operate within the
certified parameters it was tested under. It's your due diligence shield.

What Truly Sets a Solution Apart

Anyone can give you a PDF checklist. The value comes from what's wrapped around it. At Highjoule, our approach is
built on this frontline experience.

First, our pre-integrated containers are designed for maintainability from the ground up. Easy access panels, labeled test
points, and strategic placement of components this cuts maintenance time in half and ensures checks actually get done.
We also bake compliance into the DNA, every system is engineered to meet and exceed UL and IEC standards, so the
checklist aligns perfectly with the design intent.

Second, the checklist is just the tool. The real product is the service layer. We don't just hand it over. We train your on-
site teams on the "why" behind each task. We offer remote monitoring services where our engineers review your system
data alongside the completed checklist, spotting trends you might miss. For sites without dedicated staff, we have local
partner networks across North America and Europe to provide the boots-on-the-ground service.

Ultimately, it's about partnership. Your energy storage system should be a resilient, profit-generating asset for decades.
That doesn’t happen by accident. It happens by design, supported by a disciplined, intelligent plan of care.

So, next time you look at your BESS, ask yourself: Is our maintenance strategy a document of hope, or a documented
process of assurance?
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