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Keeping the Signal Alive: Your No-Nonsense Maintenance Guide for
Telecom BESS

Honestly, if I had a dollar for every time I've been called to a remote telecom base station because the backup power
failed during a critical grid outage, I'd have retired years ago. The scene is often the same: a frustrated network
operations team, dropped calls piling up, and a Battery Energy Storage System (BESS) sitting there silentlynot doing the
one job it was built for. It's almost never a sudden, catastrophic failure. It's usually a slow creep of small issues that a
solid, proactive maintenance routine would have caught. After two decades of deploying these systems from the hills of
California to the forests of Germany, I've learned that the difference between a liability and a rock-solid asset isn't just
the hardware you buy; it's the care you give it. Let's talk about what that care really looks like for a scalable, modular
BESS at your telecom sites.
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The Real Cost of "Set and Forget"

The biggest misconception I see in our industry, especially with modular "plug-and-play" systems, is the "set and forget"
mentality. You've got a site in a hard-to-reach location, so you want to minimize visits. I get it. But here's the agitation:
neglecting your BESS is a direct bet against your network's uptime and your wallet.

Think about Levelized Cost of Storage (LCOS)the total lifetime cost of owning and operating your storage system. The 
National Renewable Energy Lab (NREL) consistently shows that operations and maintenance (O&M) are a significant,
and often variable, component. An unplanned failure at a remote site doesn't just mean a repair bill; it means expedited
shipping for parts, emergency labor rates, and, most critically, revenue loss from network downtime. The International
Renewable Energy Agency (IRENA) notes that poor O&M can degrade battery performance by up to 30% faster than
expected, slashing your ROI.

From my firsthand experience, the pain points are universal: thermal runaway risks from poor ventilation,
communication failures between modules leading to unbalanced systems, and corroded connections from
environmental exposure. These aren't abstract concepts; they're the reasons I get those emergency calls.

It's More Than Just a Checklist: It's a Mindset

So, what's the solution? It's shifting from reactive to predictive maintenance, structured around a living documentyour
maintenance checklist. This isn't about creating bureaucratic paperwork. It's about building a simple, actionable
rhythm that catches small issues before they become big, expensive problems. For a scalable modular BESS, this
approach is golden. You're not maintaining one monolithic unit; you're maintaining a system of identical, intelligently
managed blocks. A good checklist leverages that modularity for efficiency.

At Highjoule, when we design our containerized and modular BESS solutions for telecom, we bake this thinking in from
the start. Our systems come with built-in monitoring that aligns directly with checklist itemsthings like individual
module C-rate (charge/discharge current relative to capacity) tracking and granular thermal data. Honestly, it makes
the field tech's job easier. They're not guessing; the system tells them which specific module in rack 3, position 5, is
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running 2C warmer than its peers, so they can investigate the airflow or connection. This focus on design-for-
maintenance is what keeps the lifetime costs down.

Why Modularity is a Maintenance Superpower

Let me geek out for a second on a key advantage. A well-designed modular BESS allows for what we call "graceful
degradation." If one module in a string has an issue, the system can often isolate it and keep the rest running at a slightly
reduced capacity. Your maintenance visit then becomes a simple module swap-out, not a full system shutdown. This is
critical for telecom sites where every minute of uptime counts. The checklist for such a system focuses on the health of
each module individually and their communication as a collective, which is a game-changer for efficiency.

The Core Modular BESS Checklist for Telecom

Based on UL 9540 and IEC 62933 standards that govern safety and performance, heres a distilled version of what we
recommend. This is the "coffee chat" version, not the 50-page manual.

Weekly/Monthly (Remote & Automated Checks)

Performance Dashboard Review: Check system State of Health (SOH), round-trip efficiency, and total
throughput. Look for downward trends.
Thermal Management System Health: Verify all cooling loops (air or liquid) are active and setpoints are being
met. Review temperature spread across all modulesvariation is a red flag.
Module Voltage & Impedance Balance: The Battery Management System (BMS) should report this. Large
deviations between identical modules signal trouble.
Event Log Scan: Review alerts for any unexpected disconnections, communication faults, or protection triggers
(like over-voltage).

Quarterly/Annual (On-Site Physical Inspection)

Visual & Environmental: Check for corrosion, leaks, pest intrusion, and ensure proper clearance around units
for airflow. Verify heating/cooling vents are unobstructed.
Electrical Integrity: Torque check on DC and AC busbar connections (loose connections heat up and fail).
Infrared scan of cabinets during operation to identify hot spots.
Module-Level Diagnostics: For a sample of modules, perform a capacity verification test. Check physical
condition of vents and connectors.
Safety System Functional Test: Manually test smoke/fire detection, gas ventilation (if applicable), and emergency
shutdown procedures. Verify fire suppression access and seals.
Grid & Generator Interface Test: Simulate a grid failure to ensure seamless transition to BESS and/or backup
generator, and a smooth re-sync.



A Tale of Two Sites: Learning from the Field

Let me give you a real-world contrast. A few years back, we deployed systems for two major telecom operators in
Northern Europe. Both had similar modular BESS units from different vendors for their rural base stations.

Operator A treated the BESS like a traditional diesel generatoronly looked at it when the alarm sounded. Within 18
months, they experienced a cascading failure. Dust had clogged a filter on a key cooling fan for one module. The
module overheated, its BMS shut it down, but the imbalance caused communication errors across the string. The whole
system tripped offline during a storm. Cost: massive downtime, a full string replacement, and a hit to their service-level
agreements.

Operator B implemented a structured checklist, driven from their NOC. Their remote monitoring caught a rising trend
in internal resistance for a specific module group during the weekly review. The quarterly site visit was already
scheduled. The tech went directly to those modules, found a slightly loose busbar connection (which increases resistance
and generates heat), torqued it to spec, and cleaned the adjacent air filters. The trend reversed. The visit was routine,
the fix was simple, and the system never missed a beat. Their LCOS on that asset is projected to be 20% lower over its
life.

That's the power of a checklist. It turns unknown risks into scheduled, manageable tasks.

Making Maintenance Sustainable for Your Team

The final piece is making this stick. The best checklist is useless if it's buried in a manual. Integrate key remote items into
your Network Operations Center (NOC) dashboards. Schedule the physical inspections alongside your other site
maintenance (like tower inspections) to minimize travel costs. And most importantly, choose a BESS partner whose
design supports this philosophy.

For us at Highjoule, that means providing not just UL and IEC-certified hardware, but also the software tools and
documentation that make the checklist actionable. It means training your local technicians on what to look for. Because
honestly, my goal is to get fewer of those panic-stricken calls. I'd much rather have a coffee with you to review your



system's healthy performance data, knowing your networkand your peace of mindis resilient.

What's the one maintenance question about your telecom BESS that keeps you up at night?
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