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The Unsung Hero of BESS ROI: Your Maintenance Checklist

Honestly, after two decades on sites from California to North Rhine-Westphalia, I've learned one thing: the most
advanced battery storage system is only as good as its maintenance routine. I've seen firsthand how a simple, consistent
checklist can be the difference between a 20-year asset and a costly, early retirement. Let's talk about what really keeps
your air-cooled energy storage containers running safely and profitably.
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The Silent Cost of "Set-and-Forget"

The problem | see too often, especially in fast-growing commercial and industrial markets, is the "deploy and forget"
mentality. An air-cooled container goes in, it's running, and the focus shifts entirely to the next project. The container
hums along... until it doesn’t. The pain point isn‘t dramatic failure from day one. It's the slow, silent killers: incremental
capacity fade, creeping imbalance, and thermal stress that the basic BMS alarms might miss until it's too late. This
directly hits your Levelized Cost of Storage (LCOS) C the metric every financial decision-maker cares about.

Data Doesn't Lie: The Price of Neglect

Let's look at the numbers. A study by NREL highlights that proper operations and maintenance (O&M) can influence
the annual degradation rate of a Li-ion BESS by over 50%. Think about that. Instead of losing 2-3% of capacity per
year, you could be looking at 4-5% or more with poor maintenance. Over a 15-year project, that's a massive chunk of
your promised revenue gone. It's not just about replacement cost; it's about the energy you can't sell back to the grid
during peak hours.

Beyond the Basics: A Field Engineer's Checklist

So, what should be on your radar? It's more than just checking for alarm codes. Heres a distilled version of the checklist
we've refined over hundreds of deployments, tailored for UL 9540 and IEC 62933 compliant systems:

* Thermal System Health (Weekly/Monthly):
o Air intake & exhaust grilles: Visually inspected for blockage (leaves, dust, debris).
o Fan arrays: Audible check for abnormal noise; verification of staged startup per BMS command.
o Internal air flow: Using simple anemometer checks at designated points to ensure no "hot spots" are
developing.
o Ambient vs. Internal Delta: Logging the temperature differential. A shrinking delta can indicate filter
clogging or fan wear.
® Electrical & Safety (Monthly/Quarterly):
° DC Busbar Connections: Thermal imaging (annual or bi-annual) to check for loose connectionsthe #1
cause of thermal events I've seen on site.
o Grounding Integrity: Resistance check. Non-negotiable for safety.
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https://www.nrel.gov/docs/fy23osti/85373.pdf

¢ Performance & Diagnostics (Quarterly):
o Capacity Test (Abridged): Not a full 8-hour test, but a controlled charge/discharge cycle to track
trendlines against baseline.
o Rack & Cell Imbalance: Analyzing BMS data trends for voltage and temperature deviation between
modules. Early detection is key.
o Firmware & Logs: Ensuring all units are on the same, stable firmware version and pulling error logs for
proactive analysis.

This checklist isn't a burden; it's your early warning system. At Highjoule, we bake this philosophy into our Sentinel
monitoring platform, automating 70% of these checks and flagging anomalies before they become failures, all while
keeping full compliance with local standards.

Case in Point: A Lesson from Texas

Let me share a quick story. We took over maintenance for a 5 MWh air-cooled system at a manufacturing plant in
Texas. The system was underperforming, and the client blamed the batteries. Our first visit? We found the air filters
completely clogged with fine industrial dust, and two fans in one container had failed. The BMS saw "high
temperature"” but couldn't diagnose the root cause. The system was derating itself to protect the cells, killing revenue. A
simple, quarterly filter check and fan inspectionitems on our basic checklistwould have prevented months of lost income.
After a thorough cleanup and implementing our structured maintenance protocol, the system returned to 100%
nameplate capacity. The fix wasn't expensive; the lost opportunity was. ; ’

Thermal Management: It's Not Just About Cooling

This brings me to a crucial insight. When we talk "“thermal management" for air-cooled containers, everyone thinks
"cooling." Honestly, that's half the story. The real goal is uniformity. A 5C difference across the container might not
trigger a high-temp alarm, but it will cause cells to age at drastically different rates. This imbalance forces the BMS to
limit charge/discharge (reducing your effective C-rate) to protect the weakest cell, again hitting your revenue. Our
container design focuses on airflow engineeringnot just moving air, but distributing it evenlyto minimize these gradients.
This directly translates to better longevity and a lower LCOE, because you're squeezing every possible cycle out of the
asset.

Your Next Step

The gap between a good BESS investment and a great one isn't always the upfront capex. It's the disciplined, informed
care you give it over its lifetime. Does your current maintenance plan go beyond reactive alarm response? Are you
tracking the data that predicts problems, rather than just reacting to them?

We've put together a more detailed, site-ready version of this maintenance checklist, including specific intervals and
tolerance thresholds for key parameters. It's based on what we actually do for our own clients. If you're managing a fleet
or even a single container, it's worth a look. What's the one maintenance item you think gets overlooked most often on
your sites?
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