Liquid-Cooled BESS Maintenance: A Data Center's Unsung Hero for
Uptime & ROI
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Beyond the Box: Why Your Liquid-Cooled BESS Deserves a Rigorous
Maintenance Ritual

Honestly, after two decades on sites from California to North Rhine-Westphalia, I've learned one universal truth about
battery energy storage for data centers: everyone celebrates the deployment, but the real heroes are the ones who master
the maintenance. That sleek, liquid-cooled container humming outside your facility isn't a "set it and forget it" asset. It's
a dynamic system, and its long-term healthand your uptime guaranteehinges on a disciplined, proactive approach. Let's
talk about what that really means on the ground.
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The Silent Threat: When "Low Maintenance" Becomes High Risk

The pitch for liquid-cooled containers is compelling: superior thermal management, higher energy density, and often,
the promise of reduced maintenance. And that's trueto a point. I've seen firsthand on site where this leads to a
dangerous assumption: "It's liquid-cooled, so it runs itself." The reality? You've traded frequent filter changes for a more
complex, mission-critical cooling loop. A minor leak, a pump bearing starting to wear, or a slight imbalance in coolant
chemistry won't cause an immediate failure. It'll silently degrade performance, chip away at battery cycle life, and plant
the seed for a catastrophic thermal event down the line. For a data center, where backup power reliability is the final
layer of defense, this silent degradation is your worst enemy.

Data Doesn't Lie: The Cost of Complacency

Let's look at the numbers. The National Renewable Energy Laboratory (NREL) found that O&M costs for grid-scale
BESS can vary by over 300%. The difference? Primarily proactive vs. reactive strategies. Another study highlighted that
improper thermal management can accelerate battery degradation by up to 50% in some scenarios. What does that
mean for you? A drastically higher Levelized Cost of Storage (LCOS)the real metric that matters for your CFO. You
bought the system for resilience and potential savings, but without a checklist, you're flying blind toward rising costs and
falling reliability.

A Case in Point: The Near-Miss in Frankfurt

I recall a project for a colocation facility in Frankfurt. Their liquid-cooled BESS was running fine for 18 months. Their
"maintenance” was a monthly visual inspection. During a routine, in-depth service visit we performed, our checklist
flagged a subtle but steady rise in differential pressure across the cooling loop. The data was there in the SCADA, but
no alarm was triggered. Investigation found early-stage scaling in a secondary heat exchangercoolant chemistry had
drifted. Had it continued, heat rejection would have faltered, leading to elevated cell temperatures during a potential
long-duration outage. That's not just a failure; it's a chain reaction waiting to happen. We corrected the coolant,
cleaned the exchanger, and implemented a quarterly fluid analysis. The lesson? The checklist caught what a glance
never could.
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https://www.nrel.gov/news/program/2022/operations-and-maintenance-costs-for-grid-scale-battery-systems-can-vary-widely.html

The Checklist: A Blueprint, Not a Burden

So, what should a robust maintenance checklist for a liquid-cooled container cover? It's not a random list of tasks. It's a
system health blueprint, aligned with standards like UL 9540 and IEC 62933, and tailored to the criticality of a data
center.

Core Pillars of an Effective Checklist:

* Thermal System Integrity: This is the heart. It's not just "check coolant level." It's verifying pump performance
curves, checking for leaks with thermal imaging, testing coolant quality (pH, conductivity, inhibitor levels), and
ensuring the external dry cooler fins are clean. Even a 10% reduction in cooling efficiency can stress cells.

¢ Battery Health & Safety: Beyond state-of-charge. We're talking about periodic infrared scans for cell terminal
hotspots, checking torque on electrical connections (vibration happens!), verifying the functionality of the smoke
detection and fire suppression systema non-negotiable for UL compliance.

* Power Conversion System (PCS): Thermal inspection of IGBTS, checking DC and AC side filter capacitors for
signs of wear, and verifying the anti-islanding protection through functional tests. This ensures the system can
transition from grid to backup mode seamlessly.

¢ Control & Communication: Validating that all sensors (temperature, pressure, voltage) are calibrated and
reporting accurately. A faulty sensor can give you a false sense of security. Also, testing the system's response to a
simulated utility outage.

Honestly, the goal is to move from time-based tasks to condition-based insights. The checklist is the framework that
guides your technicians to collect the right data, so you can predict a pump failure before it happens.

The Highjoule Approach: Engineering Peace of Mind

At Highjoule, our experience building and maintaining systems for hyperscalers and enterprise data centers shaped our
phllosophy We don t view the contalner and the checklist as separate items. Our liquid-cooled EverGuard BESS is
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monitoring, and integrated sensor data that feeds directly into our cloud-based analytics platform.

But the hardware is just part of it. When we commission a system, we don't just hand over a PDF checklist. We co-
develop a site-specific maintenance protocol with your team. We ask: What's your local climate? Is it a dusty desert or a
salty coastal area? What's the grid power quality like? These factors change the frequency of certain checks. Then, we
support it with our local service partnerstrained technicians who speak your language and understand both the
technology and the urgency of a data center environment. This integrated approach is how we optimize for the lowest
possible LCOE over 15+ years. It's not just about selling a box; it's about guaranteeing its performance.

Your Next Step: From Reactive to Predictive

The question isn't whether you need a maintenance plan. You absolutely do. The real question is: Is your current plan a
collection of generic tasks, or a living, data-driven strategy built for your specific mission? Does it align with the stringent
safety and performance standards your operation demands?

I'd challenge you to pull out your current BESS maintenance protocol. Does it go deep on coolant chemistry? Does it
mandate thermal imaging? Does it tie every task back to a specific reliability or safety outcome? If there's any doubt,
that's the conversation we should have. Because in the world of data center backup power, there's no room for "good
enough." Your energy storage system should be the most reliable component on site. Let's make sure it is.

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://gusroomebrokers.co.za/articles/maintenance-checklist-for-liquid-cooled-energy-storage-container-for-data-center-
backup-power
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