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Beyond the Box: Why Manufacturing Standards & Smart BMS Are Non-
Negotiable for Your 1MWh Telecom Solar Storage

Hey there. Let's be honest for a minute. When you're evaluating a 1MWh Battery Energy Storage System (BESS) for a
telecom base station, the conversation often starts with price per kWh and cycle life. | get it. But over two decades of
being on-site, from the deserts of Arizona to remote sites in Scandinavia, 1've learned the hard way that the real storythe
one about long-term reliability and total costis written long before the container arrives. It's written on the factory floor,
governed by the manufacturing standards that most folks never see. That's what we need to talk about over this coffee.
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The Silent Problem: When "Good Enough™ Isn't

The phenomenon | see too often? A rush to deploy. The pressure to integrate solar and storage for grid independence
or backup is immense, especially for critical infrastructure like telecom. So, procurement teams source a "1MWh BESS"
that ticks the basic spec boxes. But here’s the rub: a container holding a thousand kWh of energy is a potential hazard if
not built with meticulous, standardized care. The difference between a product that merely contains batteries and a
system designed for 20-year duty in a telecom environment boils down to its foundational manufacturing standards.

The Real Cost of Cutting Corners

Let me agitate this point with what I've seen firsthand. A BESS built to vague specs might pass initial commissioning.
But without strict adherence to standards like UL 1973 (for the batteries) and IEC 62619 (for the overall BESS), you're
gambling with three things:

¢ Safety: Thermal runaway isn't a theory; it's a chain reaction. Inconsistent cell quality, poor module assembly, or
inadequate spacingissues proper standards policeare its primary fuel.

¢ Total Cost of Ownership (TCO): According to a National Renewable Energy Laboratory (NREL) analysis,
operations and maintenance can constitute up to 20-25% of a BESS's Levelized Cost of Storage (LCOS). A
system with poor manufacturing integrity has higher failure rates, leading to more downtime and costly site
visits. For a telecom tower, downtime isn't just an expense; it's a revenue and reputation killer.

¢ Performance Degradation: A smart Battery Management System (BMS) is only as good as the battery pack it
monitors. If cells aren't meticulously matched and assembled per high standards, you'll see accelerated, uneven
aging. That 1IMWh nameplate capacity? It could be 900kWh in reality far sooner than you modeled.
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https://www.nrel.gov

The Solution is in the Standard (It's Your Blueprint)

So, what's the solution? It's not a magical new battery chemistry. It's the rigorous, often unsexy, application of
established manufacturing standards for smart BMS-monitored systems. Think of standards like UL 1973 and IEC
62619 not as bureaucratic hurdles, but as your pre-validated blueprint for safety and reliability.

At Highjoule, when we build a LMWh system for a telecom application, these standards dictate every step. For instance,
UL 1973 isn't just a safety test at the end; it's designed into the process. It governs everything from the mechanical crush
tests on cells to the electrical isolation tests on the full rack. This ensures the physical and electrical integrity we need.
Meanwhile, IEC 62619 focuses on the industrial application requirementsthings like functional safety for the BMS,
specific requirements for thermal management systems, and software controls. This is where the "smart" in smart BMS
gets its teeth, ensuring it can properly monitor, balance, and protect every cell string under real-world telecom loads.

Why This "Smart BMS + Standards" Combo is Key

Honestly, a BMS without a well-manufactured battery is a smart doctor with a terminally ill patient. And a well-made
battery with a basic BMS is a healthy athlete with no coach. The synergy is everything. The manufacturing standards
ensure the athlete's innate health (cell matching, robust interconnects, proper spacing for cooling). The smart BMS,
built to the functional safety mandates within these standards, acts as the 24/7 coach, monitoring vital signs (voltage,
temperature), managing effort (C-rate), and calling a timeout at the first sign of trouble.

A Case in Point: The German Grid Edge Project

Let me give you a real example. We deployed a 1.2MWh solar-coupled storage system for a cluster of telecom base
stations in Northern Germany. The challenge wasn't just backup; it was maximizing self-consumption of on-site solar to
avoid peak grid charges, all while guaranteeing 99.99% uptime for the telecom load.

The client's initial RFP was light on manufacturlng specs. We pushed back, detailing how our compliance with IEC
62619 would d|re tly impact their pr ctss ceess. On specmc Hpomtwas ther fkpwan%gement The standard
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mandates design for worst-case operational temperatures. We didn't just install fans; we designed a closed-loop, liquid-
cooled system with redundancy, proven through the standard's validation tests. This wasn't an extrait was part of the
standard's protocol. Three winters in, with temperatures well below freezing, the system's performance has deviated less
than 2% from the model. The smart BMS, compliant with the standard's software safety requirements, seamlessly
manages the charge/discharge cycles between solar, grid, and battery, optimizing their LCOE without them lifting a
finger. That's the standard working for you, on-site, every day.

Expert Takeaways: What Your RFP Should Demand

Cutting through the jargon, here's my practical advice for any team specifying a LMWh+ telecom BESS:

* Dig Deeper Than "Certified": Don't just ask if they are "UL listed." Ask for the specific standards: UL 1973 for
battery systems and UL 9540 for the overall energy storage system. For the global market, IEC 62619 is the
equivalent benchmark. Demand the certification reports.

¢ Interrogate the BMS's Role: Ask how the smart BMS functionality is validated per these standards. How does it
handle cell-level thermal monitoring? What is its defined Safe Operating Area (SOA) for C-rate, and how is that
enforced? This isn't just software; it's a safety system.

¢ Think in LCOE, Not Just Capex: A cheaper system built to lower or unclear standards will have a higher
LCOE. Factor in potential for shorter lifespan, higher degradation, and maintenance costs. The manufacturing
quality dictated by UL/IEC is your best hedge against those hidden costs.

¢ Look for Integrated Design: At Highjoule, our advantage comes from designing the battery modules, thermal
system, and BMS as one integrated unit from the start, with the standards as our guidebook. This avoids the
Frankenstein's monster approach of cobbling together sub-systems that might not communicate optimally under
stress.

The bottom line? Your telecom site's resilience depends on that storage system. The foundation of that resilience isn't a
marketing brochure; it's a set of manufacturing standards and the third-party validation that proves they were followed.
It's what lets us, and you, sleep soundly knowing that 1IMWh of energy is in the safest, most reliable hands possible.

What's the one manufacturing or safety standard you're prioritizing in your next energy storage deployment?
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