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The Unsung Hero of BESS Success: Why Your Maintenance Checklist is
Your First Line of Defense

Honestly, after 20+ years on sites from Texas to Thailand, I can tell you the most exciting part of a BESS project isn't
the commissioning day. It's the quiet, uneventful operation years later. That's the real victory. But achieving that? It
starts long before the container arrives, with a document many overlook: a robust, field-proven maintenance checklist.
Let's talk about why, especially when adapting solutions like the 215kWh cabinet systems we deploy for rural
electrification in the Philippines, this checklist isn't just paperworkit's your project's insurance policy.
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The Hidden Cost of "Set-and-Forget"

Here's the common phenomenon | see, particularly in commercial and industrial deployments: a brilliant focus on
CAPEX and upfront tech specs, followed by a dangerous assumption of "set-and-forget."” The system is UL or IEC
certified, the software is smart, so it'll run itself, right? I've seen this firsthand on site. A client calls about a 10% capacity
fade in 18 months, way ahead of schedule. The culprit? Undetected, minor thermal imbalances within a cabinet. The
cooling was "functioning," but not optimally for that specific cell batch's charge-discharge pattern (its C-rate). The result
wasn't a fire, thank goodness, but a silent profit killerescalated Levelized Cost of Energy (LCOE) and an unexpected
CapEx refresh talk years too soon.

This pain point is universal, but the aggravation multiplies in remote or rural contexts, like the Philippine islands or a
remote microgrid in the US Southwest. Site access is harder, technical expertise might be hours away, and system
failure doesn't just mean a financial hitit can mean a community losing power.

Data Doesn't Lie: The Operational Reality

Let's look at the numbers. The National Renewable Energy Laboratory (NREL) has highlighted that proactive
operations and maintenance (O&M) can improve BESS lifecycle profitability by up to 40%. Conversely, the
International Energy Agency (IEA) notes that battery degradation is the single largest variable in long-term storage
economics. This isn't theoretical. It's dollars and cents, euros and pounds, bleeding away through tiny, preventable
inefficiencies.

Take a case from a solar-plus-storage microgrid we supported in Northern California. The challenge wasn't
deployment; it was ensuring a 20-year lifespan in a high-temperature, dusty environment with limited onsite staff. The
solution was baking a hyper-detailed, visual maintenance checklist into the contract, derived directly from our
ruggedized container systems used in tropical climates. It included not just “check coolant level," but specifics like
"inspect air filter differential pressure gauge; clean if reading exceeds X Pa." This granularity, born from harsh-field
experience, turned local facility staff into effective first-line diagnosticians, preventing a minor clog from escalating into a
thermal shutdown.
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https://www.nrel.gov/news/program/2022/energy-storage-operations-maintenance-best-practices.html
https://www.iea.org/reports/energy-storage

A Blueprint from the Field: The 215kWh Cabinet Checklist

So, what's in a checklist that works? Let's break down the logic behind a key section for a 215kWh cabinet system, the
kind we use as building blocks for larger containers. This isn't generic; it's the distilled wisdom of what actually fails or
drifts.

Core Pillars of the Checklist

¢ Thermal Management Verification: This is non-negotiable. The checklist must move beyond "is the AC on?" It
needs steps for verifying even airflow across all cells, checking for thermal gradients (>5C variance is a red flag),
and ensuring coolant lines (if liquid-cooled) have no leaks or cold spots. Battery life is a direct function of
temperature stability.

¢ Electrical Connection Integrity: Vibration and thermal cycling can loosen things. The checklist mandates torque
checks on critical busbar connections annually and infrared imaging to spot hot joints before they fail. A loose
connection increases resistance, creates heat, and murders efficiency.

¢ Battery Management System (BMS) Health & Data Logs: The checklist instructs technicians to pull specific logs:
cell voltage deviation, historical max/min temperatures, and insulation resistance values. It's about trend
analysis, not just a snapshot. A slowly rising internal resistance in one module tells a story of future failure.

¢ Safety System Functional Tests: It's not enough for the smoke detector to have power. The checklist includes a
sequenced test of the ventilation shutdown, gas detection trip, and emergency stop circuit, ensuring the entire
safety chain works as one integrated systema core principle of both UL 9540 and IEC 62933.

This checklist is living document. For our projects in the Philippines, we added a "Corrosion Inspection™ module for the
salty coastal air. For a project in Germany, we emphasized "Grid Compliance Log Review" to ensure the system still
met local VDE-AR-N 4110 voltage ride-through requirements. The core is adaptable.

Beyond the Checklist: Making it Work in Your Market

The checklist is the tool, b
S AR PR
)

—————— S T il e e



EU:

1. Localize the Standards, Not Just the Language: Your checklist must reference the specific clauses of UL 9540A (fire
safety) in the US or IEC 62485-2 (safety requirements) in Europe that your system is certified to. It shows auditors and
insurers you're not just ticking boxes, you're enforcing a certified design’s ongoing integrity. At Highjoule, our container
designs are built to these standards from the ground up, so the maintenance protocol is a natural extension of that
philosophy.

2. Train to the Checklist, Not Just the System: The best checklist is useless if the technician doesn't understand the
"why." We pair our checklists with 30-minute video modules explaining, for instance, why checking the uniformity of
cell swelling is more critical than just noting its presence. It elevates your local team.

3. Integrate with LCOE Calculations: Frame maintenance not as a cost, but as the primary lever for LCOE
optimization. A well-maintained system retains its capacity, delays replacement capital, and maximizes energy arbitrage
revenue every single day. Our service team doesn't just perform checks; we provide semi-annual reports that tie findings
directly to projected financial performance.

The goal is to move from reactive repairs to predictive care. That 215kWh cabinet in a rural village? Its reliability
dictates the community's trust in renewable energy. The 10MW system at an industrial park? Its uptime dictates the
project's IRR. The principle is identical.

So, my question to you is this: When you review your next BESS proposal, are you evaluating the maintenance plan
with the same rigor as the battery chemistry specs? Because in the long run, that plan might be the most important spec
of all.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

a2
-
i

-
—

— ——-----—-ﬂ.u--r_f—-n—-f"qf- i ! i -m—'m.-._—u--q.-"-l [ . ‘:I am



URL: https://glenproperty.co.za/articles/maintenance-checklist-for-215kwh-cabinet-energy-storage-container-for-rural-
electrification-in-philippines
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