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Telecom Sites
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The Unsung Hero of Your Telecom Power Strategy: A Field-Proven
Maintenance Checklist for Rapid 1MWh Solar Storage

Honestly, over two decades of deploying battery energy storage systems (BESS) from California to North Rhine-
Westphalia, I've seen a pattern. The excitement is always about the "deployment™ hitting that go-live date, cutting the
ribbon on the new 1MWh solar-storage unit powering a critical telecom base station. But the real story, the one that
determines your total cost of ownership and system longevity, begins the day after the deployment team leaves. It's in
the maintenance.
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The Silent Threat: When "Deploy and Forget™ Costs Millions

Let's talk plainly. The telecom industry is under immense pressure. Grid instability is rising, energy costs are volatile,
and the push for green, resilient power is a board-level mandate. Rapid-deployment LMWh solar storage solutions are
the perfect answer. But here's the agitation point I've seen firsthand on site: these systems are often treated as "set-it-and-
forget-it" assets.

The initial focus is so intensely on rapid deploymentgetting that containerized unit online in record timethat the
operational playbook, especially the maintenance regimen, becomes an afterthought. I've walked into sites where the
only "maintenance" was a visual glance from 20 feet away every six months. This isn't just risky; it's expensive.

According to the National Renewable Energy Laboratory (NREL), improper operations and maintenance (O&M) can
slash a BESS's projected lifecycle by up to 30%. For a IMWh system powering a revenue-critical telecom site, that's not
just lost battery life; it's unplanned downtime, catastrophic failure risks, and a Levelized Cost of Energy (LCOE) that
spirals out of control. You bought an asset to save money and ensure uptime, but without the right care, it becomes a
liability.

Beyond the Paper: What a Real-World Maintenance Checklist Covers

So, what's the solution? It's not just a piece of paper titled "Maintenance Checklist." It's a living, breathing protocol that
aligns with the system's design and the harsh reality of field conditions. At Highjoule, our checklist for a rapid-
deployment IMWh unit isn't generic. It's built from the ground up for systems that comply with UL 9540 and IEC
62485 safety standardsnon-negotiables for the US and EU markets.

This checklist moves beyond "check the lights." It's structured to catch small issues before they become big bills:

Safety & Compliance First (Weekly/Monthly)

¢ Physical & Environmental: Verify containment area is clear, check for corrosion, confirm all safety signage is
intact. Inspect for coolant leaks (if liquid-cooled) or blocked air vents.
rity: Thermal scan of main DC/AC connections and busbars to spot hotspots invisible to the eye.
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https://www.nrel.gov/news/program/2022/energy-storage-operations-maintenance-best-practices.html

Torque check on critical terminals (vibration from deployment can loosen them).

e System Logs & Alarms: Deep dive into the Battery Management System (BMS) and Energy Management
System (EMS) event logs. It's not just about active alarms; it's about parsing those "warning" flags that hint at
future problems.

Performance & Health Deep Dive (Quarterly/Bi-Annually)

* Capacity & Resistance Testing: Schedule a partial or full capacity test to measure actual kwh available vs.
nameplate. Track internal resistance trends across cell strings a key early indicator of cell degradation.

¢ Thermal System Calibration: Validate that all temperature sensors report accurately to the BMS. A single faulty
sensor can cause the entire thermal management system to operate inefficiently.

¢ Cycling & Software Audit: Review the system's charge/discharge (C-rate) profiles against the original design
intent. Ensure all firmware and safety software are up-to-date with patches from the manufacturer.

This checklist is the bridge between the promise of the rapid deployment and the 15+ year operational reality. It's how
you protect your investment.

A Tale from Texas: How a Checklist Saved a LMWh Deployment

Let me give you a real example. We deployed a 1IMWh containerized system for a telecom provider in West Texas. The
site was remote, subject to huge temperature swings and dust storms. The deployment was fastunder three weeks. Six
months in, during a routine quarterly check from our local service team following the detailed checklist, the technician's
thermal camera picked up a slight anomaly.

One of the HVAC units for the battery compartment was running slightly less efficiently than its twin. The temperature
differential was minimal, maybe 1.5C. On a casual walk-by, you'd never notice. The system wasn't even alarming. But
our checklist protocol flagged it for investigation.

We found a dust clot beginning to restrict an intake filter, causing the unit to work harder. In the brutal Texas summer,
that small inefficiency could have cascaded. The overworked HVAC might hav in
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the battery rack, forced derating (reducing power output), and potentially a site outage during peak load. A $150 filter
change and cleaning, scheduled proactively, prevented tens of thousands in potential damage and guaranteed uptime.
That's the power of a rigorous, data-driven checklist.

The Thermal Management & C-Rate Dance

This brings me to a bit of expert insight. Two of the most critical, yet misunderstood, aspects of your LMWh system are
Thermal Management and C-rate. Let's demystify them.

Thermal Management isn't just about air conditioning. It's about uniform temperature distribution. Even a 5C
difference across a battery rack can cause some cells to degrade faster than others, creating weak links. Your
maintenance checklist must include checks for airflow obstructions, sensor calibration, and coolant levels/flow rates. It's
the single biggest factor in maximizing battery lifespan.

C-rate, simply put, is the speed of charge or discharge. A 1C rate means charging or discharging the full LIMWh
capacity in one hour. For telecom, you might have high, short bursts of discharge (like during a grid outage).
Consistently pushing a high C-rate generates more heat and stress. Your checklist should audit the BMS logs to ensure
the system isn't being routinely operated outside its designed C-rate parameters, which is a common issue if load profiles
change post-deployment.

Optimizing these two factors is where you truly optimize your LCOE. It's not magic; it's meticulous maintenance. At
Highjoule, we design our systems with independent, redundant thermal monitoring and BMS logic that communicates
optimal C-rate data directly into the maintenance reporting dashboard, making this complex dance much easier to
manage for our clients.

Your Next Steps: From Checklist to Confidence

So, you have a rapid-deployment solar storage asset or are planning one. The question isn't just about having a
checklist; it's about having the right one, and the partnership to execute it consistently. Does your checklist speak the
language of UL and IEC standards? Does it account for local environmental extremes? Is it tied to a service network
that can respond with the right parts and expertise?

The goal is to shift from reactive, panic-driven maintenance to predictive, calm management. Your 1MWh system
should be a source of resilience and ROI, not anxiety. 1'd urge you to look at your current or planned system's O&M
manual. Does it read like a true field engineer's guide, or just a liability disclaimer?

What's the one maintenance item you think is most often overlooked in rapid deployment scenarios? 1'd love to hear
your perspective from the field.
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