Liquid-Cooled BESS Maintenance Checklist for Reliable EV Charging
Stations
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Beyond the Installation: The Real Work Starts with Your BESS
Maintenance Checklist

Honestly, I've been on enough project sites to know the moment of truth. It's not when the switch is flipped on a new
1MWh battery system for an EV charging hub. The real test comes six months, a year, two years down the line. Is it still
performing? Are your operating costs in check? More importantly, is it safe? 1've seen firsthand how a "set-and-forget"
mentality with energy storage, especially for critical infrastructure like fast-charging stations, leads to nasty
surprisesdowntime, safety scares, and a total cost of ownership that spirals.

Let's talk about what keeps systemsand sleepintact: a disciplined, proactive maintenance routine. For the complex, high-
power demands of EV charging backed by solar, this isn't optional. It's the core of your investment's longevity.
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The Silent Cost of "Reactive" BESS Maintenance

The phenomenon is common. A site gets a shiny new BESS to buffer solar power for its EV chargers. The focus is all on
the launch. Maintenance? That's a future problem. But here's the agitation: future problems have a high present cost.
The National Renewable Energy Lab (NREL) highlights that while battery pack costs have fallen, balance-of-system
and operational costs are now the bigger battle for achieving low Levelized Cost of Storage (LCOS). Unplanned
downtime at a busy charging station isn't just a loss of revenue; it damages brand trust. A driver stranded with a low
battery and a non-functional charger doesn't come back.

From my boots-on-the-ground perspective, the biggest pain points | see are thermal management drift and connector
integrity. A system might run fine initially, but dust accumulation on cooling intakes, minor coolant degradation, or
loose busbar connections from thermal cycling don't trigger an alarm until it's too lateoften resulting in reduced
efficiency, accelerated aging, or in worst-case scenarios, a thermal event. Standards like UL 9540 and IEC 62933 are
your blueprint for safety, but they're not a maintenance scheduler. That's on you.

Why Liquid-Cooling Changes the Maintenance Game (And Why It Demands More)

For a IMWh system supporting high C-rate chargingthat's the speed at which you push energy into an EV batteryair
cooling often hits its limits. Liquid cooling is superior for density and temperature uniformity, which is why it's
becoming the go-to for EV charging hubs. But, and it's a big but, it introduces a new layer of complexity to your
maintenance plan.

You're now managing a closed-loop hydraulic system alongside the electrical one. The solution isn't to avoid this
superior technology; it's to adopt a maintenance checklist built for it. The goal shifts from simple component checks to
holistic system health monitoring.
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https://www.nrel.gov/news/program/2022/nrel-researchers-reveal-how-energy-storage-costs-fell-more-than-expected.html

This isn't a generic list. It's tailored for the liquid-cooled, high-cycling environment of solar-powered EV charging.
Think of it in two parts: Daily/Remaote checks and Quarterly/On-site inspections.

Daily / Remote Monitoring (The "Vitals Check")

¢ Thermal System Performance: Review coolant inlet/outlet temperatures and flow rates. Any deviation from the
baseline is your first clue.

¢ Battery Management System (BMS) Logs: Scan for any voltage or temperature outliers across cell clusters.
Consistency is key.

¢ Energy Throughput & Efficiency: Track the round-trip efficiency. A gradual drop can indicate increasing
internal resistance.

* Fault Log History: Don't just acknowledge alarms. Track their frequency and context.

Quarterly / On-Site Physical Inspection

System Component Checkpoint Why It Matters
Cooling Loop Coolant level, color, and purity; pump Degraded coolant or a small leak
vibration; hose/connector integrity. reduces thermal conductivity, leading
to cell hotspotting.

Power Electronics Torque check on DC busbars and AC Loose connections heat up, increasing
connections; inspection for corrosion or fire risk and energy loss. This is a huge
discoloration. one | stress on every site visit.

Battery Enclosure Cleanliness of air filters (for auxiliary ~ Dust ingress can insulate cells and clog

systems); seal integrity; condition of secondary cooling paths.
thermal interface materials.
Safety Systems Verify functionality of smoke/heat This is your non-negotiable last line of
detectors, gas detection (if applicable), defense. It must work every time.
and emergency stop circuits.

At Highjoule, our systems come with a digital twin that benchmarks this data for you, but the physical inspection
remains irreplaceable.

A Real-World Case: From Anxiety to Assurance in California

Let me tell you about a project we supported in Southern California. A commercial fleet operator installed a 1.2MWh
liquid-cooled BESS to time-shift solar for their depot's 12 fast-chargers. After the first year, they noticed a 3% dip in
peak power delivery. They were ready to blame the battery cells.

Our joint site inspection, following a checklist much like the one above, found the issue wasn't the cells at all. A slight,
gradual coolant leak from a pump seal had lowered the reservoir level just enough to cause intermittent flow warnings
the BMS was compensating for by derating power. The fix was a simple seal replacementa minor cost. Without that
checklist-driven inspection, they might have started a costly battery module replacement cycle. This proactive find saved
them significant downtime and capital expense, keeping their fleet operational. Its these moments that validate the
process.




Beyond the Basics: The Expert Insights on LCOE & Safety

Heres my insight from two decades: a rigorous maintenance plan directly attacks your Levelized Cost of Energy
(LCOE). It's not an expense; it's a capex preservation tool. Think about it. Maximizing cycle life, preventing
catastrophic failure, and maintaining peak efficiency all stretch your capital investment over more years and more
megawatt-hours. That's the number your CFO cares about.

On thermal managementthe heart of a liquid-cooled system: it's not just about keeping cells below a maximum
temperature. It's about keeping the temperature spread across all cells minimal. A 5C spread is good. A 15C spread
means some cells are working harder, aging faster, and becoming the weak link. Your maintenance checks on the
cooling loop are directly policing this spread.

Finally, compliance isn't a one-time event. Standards like UL 9540A (fire safety) and IEEE 1547 (grid interconnection)
have ongoing implications. Your maintenance records are your proof of due diligence. They show youre not just
compliant on day one, but youre operating responsibly every day after. Thats what builds real trust with utilities,
insurers, and the community.

So, what's the first data point you'll check on your system's dashboard today?
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