Utility-Scale BESS Maintenance: A Practical Checklist for Reliable
Operations
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The Unsung Hero of Energy Storage ROI: Your BESS Maintenance
Checklist

Hey there. Grab your coffee. Let's talk about something that doesn't get enough airtime at the strategy meetings but
keeps project managers up at night: what happens after the ribbon-cutting ceremony on your utility-scale battery
project. The commissioning team has packed up, the performance guarantees are signed, and now it's just you, your
operations crew, and a 5-megawatt-hour container full of complex electrochemistry sitting in a field. Honestly, this is
where the real work begins, and I've seen firsthand on site how the difference between a thriving asset and a financial
sinkhole comes down to one thing: a disciplined, intelligent maintenance routine.
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The Silent Cost of "Set-and-Forget"

The phenomenon is common. A major renewable-plus-storage project gets approved with great fanfare. The focus is
laser-sharp on CAPEX, LCOE projections, and integration timelines. But the operational budget? The long-term care
plan for the battery system? It often gets squeezed, treated as a secondary line item. This creates a dangerous "set-and-
forget" mentality. The problem isn't just a dirty air filter or a slightly off calibration. It's cumulative, systemic
degradation that silently erodes your bottom line.

Let me agitate that point with some numbers we all respect. The National Renewable Energy L aboratory (NREL) has
shown that improper thermal management can accelerate battery degradation by up to 200% in some cases. Think
about that. A system designed for a 15-year lifecycle might be halfway through its useful capacity in 7 or 8 years because
its cooling system wasn't maintained. That's not just an efficiency loss; it's a direct hit to your revenue stack and a
breach of the financial model that justified the project. Furthermore, safety standards like UL 9540 and IEC 62933
aren't just for certification day. They provide the ongoing framework for operational safety, and neglecting maintenance
is the fastest way to create gaps in that safety shield.

Beyond the Manual: The Real-World Maintenance Framework

So, what's the solution? It's moving from a reactive "fix-it-when-it-breaks" model to a proactive, prescriptive care plan.
This is where a robust, site-adapted maintenance checklist becomes your most valuable operational document. It's not
just the OEM's manualit's that manual filtered through 20 years of field experience, local environmental factors, and
specific duty cycles. At Highjoule, when we support a deployment, whether it's a 5MWh system for rural electrification
in a challenging climate or a C&l installation in Texas, we co-develop this living document with the asset owner. It
translates engineering specs into actionable tasks for the on-site team.

Case in Point: Learning from the Field

Let me give you a real example. We partnered on a portfolio of BESS assets supporting community solar in the
southwestern U.S. The climate is harsh: extreme heat, dust storms, and significant daily temperature swings. The initial,
generic mainten | called f olant checks. Within the first yeahgﬂg ‘gends and physical inspections
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showed that dust clogging the external heat exchanger fins was causing a 3-5C rise in average coolant temperature
during peak periods. That's enough to stress the cells.

Our team, with the operator, revised the checklist. We added a monthly visual inspection and cleaning protocol for the
thermal management system during high-dust seasons, and we integrated a specific data review task: tracking the delta-
T (temperature difference) across the liquid cooling loop. This small, evidence-based change to the checklist prevented
accelerated degradation. It's this kind of adaptive, detail-oriented approach that defines operational excellence.

The Checklist Unpacked: Key Pillars for Reliability

Based on countless site audits, a best-practice checklist for a modern, liquid-cooled utility-scale BESS rests on four
pillars. Think of these as the vital signs you monitor constantly.

¢ Thermal Management System Health: This is the heart of a liquid-cooled system. The checklist must go beyond
"coolant level okay." It needs tasks for:
o Checking coolant quality (pH, conductivity, inhibitor strength) bi-annually to prevent corrosion.
° Inspecting pump vibration and seals.
o Verifying fan operation and cleanliness of air-side heat exchangers.
o Confirming the calibration of temperature sensors at the cell, module, and system level. A 2-degree
misreading can throw off the entire battery management logic.
® Electrical Integrity & Safety:
o Torque checks on DC busbars (thermal cycling can loosen them).
o Infrared thermography scans on connections during high-load periods.
o Functional tests of all contactors and isolation devices.
o Verification of insulation resistance, especially in humid climates.
¢ Battery Management System (BMS) & Data Sanity:
o Reviewing cell voltage deviation logs. Increasing spread is the first sign of trouble.
o Validating State-of-Charge (SOC) and State-of-Health (SOH) calibration through periodic manual




* Physical & Environmental Security:
o Integrity checks on container seals, door gaskets, and filter walls to keep out moisture, dust, and pests.
o Verification of HVAC systems for the power electronics compartment.
o |Inspections of fire suppression system pressure and detection zone functionality.

The Expert Insight: It's About C-Rate and Context

Here's a bit of insight you won't always get from a manual. The aggressiveness of your maintenance schedule should be
directly tied to your system's C-ratethe rate at which it charges and discharges relative to its capacity. A system routinely
doing fast, 2C grid-stabilization duties undergoes more electrochemical and thermal stress than one doing slow, 0.5C
solar shifting. Your checklist intervals for electrical and thermal inspections should reflect that. A one-size-fits-all
schedule is a recipe for either wasted money or missed failures. This is where Highjoule's approach focuses: we help you
build a conditional-based maintenance plan, using your own operational data to trigger tasks, not just a calendar.

Turning Checklist into Confidence

Ultimately, a great maintenance protocol isn't a burden; it's a competitive advantage. It's what ensures your BESS
delivers on the promised LCOE, remains a safe and compliant asset under UL and IEC standards, and provides the
grid services revenue you projected. It turns your battery from a cost center into a reliable, predictable profit center.

The question | leave you with is this: When you look at your own storage assets or your deployment plans, does your
O&M strategy feel like a dusty binder on a shelf, or a dynamic, integral part of your asset management platform?
Because in this industry, the projects that last are the ones we care for with the same intensity we used to build them.
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