Liquid-Cooled BESS Maintenance Checklist for Construction Site Power
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The Field-Proven Guide to Keeping Your Construction Site BESS
Running Smoothly

Let's be honest. When you're managing a construction project, the last thing you want is your power source becoming a
headache. You've got deadlines, crews to manage, and budgets that feel tighter every quarter. I've been on those sites,
the smell of fresh concrete and diesel in the air, and 1've seen what happens when a Battery Energy Storage System
(BESS)especially a sophisticated liquid-cooled containeris treated as a "set it and forget it" piece of equipment. It's not
pretty. Downtime costs can skyrocket faster than a crane lift. That's why a solid, actionable maintenance routine isn’t
just paperwork; it's your insurance policy for project continuity.
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The Hidden Cost of "Reactive" Maintenance

Here's the industry phenomenon: construction sites are adopting BESS containers at a rapid clip for peak shaving,
temporary power, and integrating solar. They're fantastic for cutting fuel costs and emissions. But the mindset is often
purely operationalget it powered on and feeding the site. The long-term health of the asset gets overlooked until an
alarm sounds or, worse, a thermal event forces a shutdown.

I remember a project in Nevada a few years back. A 2 MWh liquid-cooled system on a large solar+storage site for off-
grid construction power. The team was fantastic at their core job but had zero bandwidth for the BESS. They missed
the gradual buildup of dust and debris on the external heat exchanger fins. The cooling efficiency dropped, the system
started derating itself to protect the batteries, and they suddenly found themselves short on power during a critical
concrete pour. The cost wasn't just in delayed hours; it was in rushed, emergency technician calls and unnecessary stress
on the battery modules. According to a National Renewable Energy Laboratory (NREL) analysis, poor O&M can
increase the Levelized Cost of Storage (LCOS) by up to 30% over a system’s life. That's a direct hit to your ROI.

Why Liquid Cooling Demands a Different Approach

Air-cooled systems are simpler, I'll give you that. You see the fans, you hear them. Liquid-cooled containers, like the
ones we engineer at Highjoule, are in a different league. They're whisper-quiet and incredibly efficient at keeping
battery cells at their optimal temperature, which is why they're becoming the standard for demanding, high-C-rate
applications like construction sites where power demand can spike suddenly.

But that efficiency comes with a more interconnected system. You've got coolant loops, pumps, cold plates, and fluid-to-
air heat exchangers. A small leak, a pump fault, or a blocked filter doesn't just mean a fan replacement; it can
compromise the entire thermal management chain. This isn't a weaknessit's a strength when managed correctly. It
allows for incredibly tight temperature control, extending cycle life. But it does mean your maintenance checklist needs
eyes on that secondary system. The standards bodies know this too. UL 9540 and IEC 62933 don't just certify the box;
they outline safety and performance expectations that are maintained through proper operational procedures.

The Core Principle: Prevent, Don't React
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a low-pressure alarm. This proactive stance is what separates a cost-center from a reliable asset.

The On-Site Maintenance Checklist: Your Weekly & Monthly Routine

Based on UL/IEC best practices and two decades of field tuning, heres a distilled version of what your site supervisor or
designated tech should be doing. This isn't a full technical deep dive, but the frontline defense.

Weekly "Walk-and-Check" (15-20 Minutes)

¢ Visual & Environmental: Walk the perimeter. Look for any signs of physical damage, corrosion, or loose fittings
on the container exterior and cabling. Ensure the area is clear of debris, vegetation, or stored materials blocking
airflow to the heat exchangers.

e System Logs: Check the main HMI or monitoring portal. Scan for any active warnings (not just critical alarms).
Note any consistent temperature deviations across battery rackseven if they're within "normal” range. A 2C
consistent delta between racks can be an early indicator.

* Coolant System Glance: Visually inspect the coolant reservoir sight glass (if equipped) for level and clarity. Look
for any obvious signs of moisture or staining around pump seals and pipe connections.

Monthly "Hands-On" Inspection (45-60 Minutes)
This is where you go deeper. Always follow lock-out/tag-out (LOTO) procedures before opening any panels.

¢ Thermal Management Deep Dive:
o Listen to pump(s) for unusual noise or cavitation sounds.
o Check the coolant pressure gauge against the system's nominal range.
o Inspect the external heat exchanger fins. If they're clogged with dust (common on arid construction sites),
gently clean them with low-pressure air from the inside out.
* Electrical & Safety:
o Check the tightness of DC and AC main connections (torque check per manual schedule).
o Verify the emergency stop button functionality and that fire suppression system status shows "Normal."
° Inspect battery module vents and BMS communication cables for secure connections.
¢ Data Review: Export a month of operational data. Look for trends: gradual increase in average operating
temperature? Slow drift in internal resistance values? This is gold for predicting issues.




Beyond the Basics: Expert Insights for Long-Term Health
Okay, checklist covered. Now, let me share a couple of insights from the field that you won't always find in the manual.

1. Understand Your C-Rate in Context. Construction sites are dynamic. That 1C-rated system might be asked to
deliver brief 2C surges for heavy equipment. The checklist monitors the system's response to this. If you see
temperatures spiking too quickly during these surges, it's a data point. Maybe you need to sequence equipment starts, or
it informs the design of your next system. It's about learning your site's unique "power personality."

2. LCOE is Your True North. Every action on the checklist ties back to Levelized Cost of Energy. Cleaning that heat
exchanger? That maintains efficiency, reducing parasitic load (the energy the BESS uses to cool itself), which improves
LCOE. Catching a loose connection prevents a future fault that could degrade batteries, protecting your capital asset
and improving LCOE. Frame maintenance as an active LCOE optimization strategy, not a chore.

3. The "One File" Principle. On a site in Germany's North Rhine-Westphalia, we helped a client implement this. All
logs, checklist sign-offs, anomaly photos, and data exports go into one shared digital folder per container. When we do
our annual professional service visit, we have the full story. It cuts diagnostic time in half and builds a priceless history
for the asset. Transparency with your service provider saves everyone time and money.

Peace of Mind Isn't a Checklist, It's a Partnership

A checklist is a tool. The real value comes from understanding the "why" behind each item and having a partner who
designs with maintenance in mind. At Highjoule, when we build a liquid-cooled ESS container for a tough environment
like a construction site, we're thinking about these checks. We place sight glasses and gauges where you can actually see
them. We design for easy filter access. Our remote monitoring platform flags trends that might indicate it's time for a
specific check, moving from scheduled to condition-based maintenance.

The best project managers | work with see their BESS not as a black box, but as a vital, living piece of their site
infrastructure. They empower a team member with this checklist and the authority to act on it. They partner with a
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provider who offers more than just hardware, but the training and support to make that hardware a reliable workhorse.

So, what's the one check you're not doing today that could save you a major headache next quarter? Maybe it's time to
take a fresh look at that container humming away in the corner of your site.
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