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Your Industrial BESS Won't Maintain Itself: A Field Engineer's Straight
Talk

Let's be honest. When you sign off on that Battery Energy Storage System (BESS) for your industrial park, the focus is
on the CAPEX, the ROI, the shiny new tech solving your peak shaving or backup power needs. Maintenance? That's
often a line item someone hopes to minimize later. I've been on-site for over two decades, from California to North
Rhine-Westphalia, and I can tell you firsthand: that mindset is the single biggest risk to your project's long-term value
and safety. A scalable, modular BESS is a powerhouse, but it's not a "set it and forget it" appliance. Today, I want to
walk you through what a real, actionable maintenance checklist looks like, and why skipping steps isn't just riskyit's
expensive.
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The Hidden Cost of "Reactive" Maintenance

Here's the phenomenon I see too often: a BESS is commissioned, runs fine for 12-18 months, and the scheduled
maintenance gets pushed because "it's working, and we're busy." The problem is, these systems degrade subtly. A slight
imbalance in a module here, a slow drift in thermal sensor calibration there. It's silent. Then, one day, you get a fault.
Maybe it's a sudden drop in available capacity during a critical peak shaving window. Or worse, a thermal event that
forces a full shutdown.

The data backs this up. The National Renewable Energy Laboratory (NREL) has noted that proactive, condition-based
maintenance can reduce BESS operational costs by up to 30% compared to a run-to-failure approach. Think about
that. We're not just talking about a repair bill. We're talking about the Levelized Cost of Energy (LCOE)the true metric
of your system's economic value. Unplanned downtime kills your LCOE. It means you're not earning from energy
arbitrage, you're not avoiding demand charges, and you're potentially facing hefty grid service penalties.

I remember a project at a manufacturing park in the Midwest. Their system tripped offline during a winter storm due to
a failed coolant pump that had been showing elevated vibration readings for monthsreadings that were logged but not
acted upon. The cost wasn't just the pump replacement. It was the lost backup power assurance and a frantic, after-
hours service call. That event funded five years of proactive maintenance checks. Honestly, it was a tough lesson they
learned the hard way.

Building a Checklist That Goes Beyond the Manual

Every manufacturer provides a manual. A good checklist synthesizes that with local standards (UL 9540, IEC 62933),
your specific site conditions, and plain old field wisdom. It's layered: Daily/Weekly, Monthly, Quarterly, and Annual.
Here's a snapshot of what often gets missed.

The Monthly & Quarterly Deep Dive

Most teams check the main HMI for alarms. That's day one. The real insight comes from going deeper:
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Thermal Management System: This is the heart. Check coolant levels and quality (pH, conductivity). Listen for
unusual pump noises. Inspect air filters for dust buildupa clogged filter can raise operating temperature by
5-10C, stressing cells. Thermal runaway doesn't start with an explosion; it starts with a dirty filter.
Electrical Connections: With the system safely off and in a locked-out/tagged-out state, a thermal imaging scan
of busbars and connections is gold. Loose connections heat up, increasing resistance and creating fire risks. We
do this religiously at Highjoule during our scheduled site visits.
Module-Level Balance: Don't just look at system voltage. Pull the data for individual module voltages and
temperatures. Growing divergence is an early warning sign of a failing battery management system (BMS) board
or a weak cell block.

  

The Safety & Compliance Non-Negotiables

This isn't about optimization; it's about liability and insurance. Your checklist must be auditable.

Fire Suppression & Gas Detection: Functional test. Not a "looks okay" test. Verify pressure gauges, inspect
nozzle obstructions, and confirm communication with the main BESS controller. Per UL standards, this is a
quarterly must-do.
Emergency Stop & Disconnects: Physically operate them. Ensure they isolate power as designed. I've seen
disconnects corrode in coastal environments.
Containment & Spill Kits: Inspect for deterioration. Are they accessible? Is the signage clear?

Your checklist is your first line of defense. It proves due diligence. When we design systems at Highjoule, we build these
access and test points in from the start, knowing that compliance isn't a one-time certificationit's a living process.

Optimizing Performance: Data is Your Best Tool

A modern BESS generates terabytes of data. Your maintenance checklist should include data review sessions. Look at
trends:



Effective C-rate: Are you consistently drawing/charging at the designed C-rate? A gradual reduction might
indicate rising internal resistance (a sign of aging) or cooling inefficiency.
Round-Trip Efficiency (RTE): Track it monthly. A steady decline points to lossesmaybe in the power conversion
system (PCS), maybe in the batteries themselves.
State of Health (SOH) Trajectory: Is it degrading linearly, or are there sudden steps down? Sudden steps often
point to a specific, addressable issue like a bad string.

This is where modularity shines. In a scalable system, identifying a underperforming module allows you to schedule its
replacement without taking the whole array offline. It turns a catastrophic failure into a manageable, planned swap. We
helped a logistics hub in Germany do just this, using their own data to predict a module failure weeks in advance,
scheduling the swap during a planned facility shutdown.

Making Maintenance Sustainable for Your Team

The best checklist is useless if it's not followed. The key is integration. Don't let the BESS be a "special" system with its
own obscure procedures. Integrate tasks into your existing facility maintenance schedules. Train your electrical and
HVAC teams on the basicsit's often the same principles. And partner with your provider for the heavy lifts.

At Highjoule, our service model is built on this. We provide digital, interactive checklists through our client portal that
sync with site data. Your team can handle visual inspections and basic logs. Our field engineers, based in-region, handle
the high-voltage checks, advanced diagnostics, and firmware updates. It's a shared responsibility model that keeps costs
predictable and safety paramount.

So, let me ask you: When was the last time you reviewed your BESS maintenance protocol not as a cost, but as the core
insurance policy for your energy resilience strategy? The difference in perspective changes everything.
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