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The Silent Problem: When Set-and-Forget Fails

Honestly, over a coffee chat, heres what Id tell any operator or investor: the biggest risk in your 1MWh solar-powered

EV charging project isnt the upfront cost. Its the silent, gradual decay of performance and safety when maintenance is

an afterthought. Ive seen this firsthand on sites from Texas to Bavaria. Everyone celebrates the commissioning, but the
real workthe work that defines your return on investment and operational safetybegins the day after.

The industry has done a fantastic job promoting LFP (LiFePO4) chemistry for its safety and longevity. And its true, its
inherently more stable. But that very strength breeds complacency. Ive walked into sites where the BESS is treated like a
refrigeratorplugged in and ignored. The data tells a clear story. According to the National Renewable Energy
Laboratory (NREL), inconsistent or inadequate operation and maintenance (O&M) can erode a BESS's projected
lifecycle by up to 20%. Thats not just a number; thats a direct hit to your Levelized Cost of Storage (LCOS), turning a
profitable asset into a financial drag.

The pain isnt just financial. Its about reliability. An EV driver arriving at a fast-charging station expects power,
immediately. If your solar storage is underperforming due to poor balance, thermal stress, or connection corrosion,
youre not just losing revenueyoure damaging brand trust. The problem isnt that the system fails catastrophically on day
one. Its that it slowly, quietly fails to meet its promise.

Why It Matters More for EV Charging Hubs

Why is a dedicated checklist so critical for this specific application? Its the unique stress profile. A IMWh system
supporting EV chargers isnt doing gentle, predictable daily cycles. Its dealing with solar intermittency and the brutal,
high-power demand pulses of multiple DC fast chargers kicking in simultaneously. This drives high C-ratesthink of it as
the sprint speed of battery discharge. High C-rates generate more heat and accelerate wear if the system isnt perfectly
tuned.

Thermal management becomes non-negotiable. Its not just about preventing thermal runaway (which LFP resists well);

its about preventing accelerated aging. Every sustained 10C above the optimal temperature range can roughly halve the
cycle life of a cell. For a system designed for 6000+ cycles, poor thermal management can effectively burn thousands of

cycles worth of value. Your maintenance routine is your primary tool to catch a failing cooling fan, a clogged filter, or a

stuck valve before it costs you a fortune in degraded capacity.
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https://www.nrel.gov/docs/fy23osti/85083.pdf
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The Compliance Driver

Then theres the regulatory landscape. In the US, standards like UL 9540 and UL 9540A aren't just best practices;
they're often mandated by Authorities Having Jurisdiction (AHJs) and insurers. Your maintenance logs and procedures
are your first line of defense during an inspection or after an incident. They prove due diligence. In Europe, IEC 62933
standards frame the expectations. A robust, documented checklist isnt just operational excellence; its your legal and
financial safeguard.

The Practical Checklist: Your IMWh LFP Systems Health Plan

So, what does this look like on the ground? Forget the 100-page manual. Heres the distilled, practical version of what we
implement for our clients at Highjoule, tailored for a 1IMWh LFP system at an EV charging station. This is the keep the
coffee brewing level of talk.

Daily/Weekly (Remote & Visual)

¢ Performance Dashboard Scan: Check State of Charge (SOC) swings, charge/discharge C-rate peaks, and total
daily throughput. Does it match the solar forecast and charging session logs?

* Thermal Profile Review: Spot-check module-level temperatures via the BMS. Look for outliersa single module
running 5C+ hotter than its peers is a red flag.

e Alarm Log Audit: No news isnt always good news. Ensure the system is actually reporting. A forgotten low-level
alarm for a communication fault can hide bigger issues.

¢ Visual Inspection (Site Walk): Look, listen, smell. Check for unusual sounds from cooling systems, warning lights
on inverters, or any signs of moisture, corrosion, or pest intrusion around the container.

Monthly/Quarterly (On-Site)
* Connection Integrity: Torque-check a sample of high-current busbar connections (following manufacturer

. Loose connections hea increase resistance, and are a leading cause of preventable failures.
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* Thermal System Full Test: Manually test fans, pumps, and chillers across their speed ranges. Clean air intake
filtersthis is the single most common, fixable cause of thermal issues I see.

* BMS Data Validation: Compare a manual voltage reading from a few random cells with the BMS reported
value. Calibration drift can lead to poor balancing.

¢ Grounding & Isolation Resistance Check: Safety first. Verify the integrity of your ground connections and DC
isolation to the enclosure.

Bi-Annual/Annual (Comprehensive)

* Capacity & Efficiency Test (Key!): Perform a controlled, full capacity test if possible. Compare actual energy
in/out against the nameplate. This is your health metric for calculating true LCOS.

¢ Cell Balancing Deep Dive: Force the BMS to perform a full top-balancing cycle and analyze cell voltage
deviation reports. Proactive balancing is longevity insurance.

* Firmware & Software Updates: Apply the latest updates from your BESS provider. These often contain crucial
performance optimizations and safety algorithm improvements. At Highjoule, our remote service team typically
coordinates these during low-demand windows.

¢ Full Compliance Review: Reconcile all maintenance records, alarm histories, and performance data against the
requirements of UL 9540, your local fire code, and insurance criteria.

Quick-Reference: Maintenance Focus by RiskFrequency Key Focus Area Primary Risk Mitigated
Daily/Weekly Thermal & Performance Trends Gradual
Detectic
Monthly/Quarterly Connections & Cooling Preventi
Runawe
Bi-Annual/Annual Capacity & Balancing Financi
Warran

A Real-World Test: Californias Heat and Demand

Let me bring this to life with a project we supported in Southern California. A fleet charging depot with a 1.2MW solar
canopy and a IMWh LFP BESS from another vendor was experiencing mystery deratingsthe chargers would slow
down on hot afternoons, just when demand peaked.

Our team was called in. The checklist approach led us straight to the issue. The monthly logs showed the air filters were
checked but not quantified. On-site, we found them 80% clogged with dust and pollen. The thermal management
system was running at maximum, struggling, and the BMS was proactively limiting charge/discharge power (the C-rate)
to prevent overheatinghence the derating. It wasnt a battery problem; it was a $50 filter maintenance problem.

We cleaned the filters, verified airflow, and the system returned to full power within hours. The lesson? The checklist
item clean air filters needs a quantitative spec: measure pressure drop or clean/replace if visual obstruction >50%. Its
this granular, unambiguous detail that prevents oversights. This experience directly influenced how we design service
protocols at Highjoule, building in these quantified thresholds and remote monitoring for thermal performance.

Beyond the Checklist: Thinking Like an Engineer

A checklist is a tool, not a brain. The real value comes from understanding the why. When you see a growing voltage
deviation between cells, youre not just logging data; youre seeing the leading indicator of reduced usable capacity.
When you track round-trip efficiency over time, youre watching your profit margin evolve.

The core insight from two decades in the field? Treat your BESS like a partner in revenue generation, not a black box
utility. The data it providesthrough the BMS and performance logsis a continuous stream of intelligence about your
assets health and your projects economics.

So, does your current O&M plan give you that level of insight and control? Or are you hoping the set-and-forget myth
holds true for another season?
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