Manufacturing Standards for 215kWh Cabinet 1LMWh Solar Storage:
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Beyond the Spec Sheet: What "Manufacturing Standards™ Truly Mean for
Your Telecom BESS

Honestly, after two decades on the ground from California to North Rhine-Westphalia, 1've learned one thing: when a
telecom operator asks about a Battery Energy Storage System (BESS), the first question is rarely about the
manufacturing standards. It's about uptime, cost savings, and maybe safety in a general sense. But let me tell you, over a
coffee, that those three thingsuptime, cost, safetyare directly wired into the quality of the manufacturing standards
behind that 215kWh cabinet making up your 1IMWh solar storage array. It's the unsung hero that determines whether
your project is a five-year headache or a twenty-year asset.
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The Silent Cost of "Good Enough" Standards

Here's the common phenomenon | see: procurement teams, under pressure to hit CAPEX targets, might evaluate BESS
units for telecom sites primarily on $/kWh. The "manufacturing standards" box gets checked if the supplier mentions
UL or IEC. But the devil is in the depth of compliance. A cabinet built to the bare minimum of UL 9540 (the standard
for energy storage systems) is a world apart from one engineered to the more rigorous criteria of UL 9540A (which
focuses on fire propagation). For a remote base station, that difference isn't just paperworkit's the difference between a
contained cell failure and a site-totaling event.

I've seen this firsthand on site. A cabinet with subpar busbar design (not explicitly called out in basic standards) develops
hotspots over time. This increases internal resistance, which slowly degrades capacity. Two years in, your "1IMWh"
system is delivering 850kWh, but your load hasn't changed. Suddenly, your diesel genset is kicking on more often,
obliterating the OPEX savings you projected. The problem wasn't the cells themselves; it was the manufacturing
standard applied to the integration of those cells into a robust 215kWh unit.

The Numbers Don't Lie: Why Standards Are a Business Issue

Let's talk data. The National Renewable Energy Laboratory (NREL) has shown that improper thermal management
can accelerate battery degradation by up to 200% in high-cycling applications like telecom load-shaving. Furthermore,
industry analysis suggests that nearly 30% of BESS performance failures in early deployments could be traced back to
integration and assembly issuesthe exact domain of manufacturing standardsnot cell chemistry flaws.

What does this mean for your LMWh telecom storage project? It translates to Levelized Cost of Energy (LCOE), the
true measure of your investment. A cheaper, poorly integrated system might have a lower upfront cost but a much
higher LCOE due to premature replacement, higher O&M, and energy loss. The manufacturing standard is your
primary hedge against that financial risk.

A Tale of Two Sites: California’s Lesson in Thermal Management
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Let me share a case from a few years back. We were brought in to assess two telecom microgrids in California, both
using similar LMWh solar-storage setups for peak shaving and backup. Site A used cabinets from a vendor focused on
low cost, with generic "IEC-compliant” claims. Site B used Highjoule's 215kWh cabinets, built to a stringent internal
manufacturing standard that exceeded UL 9540, with a laser focus on thermal uniformity.

The challenge was the same: sustained 105F+ (40C+) ambient temperatures during heatwaves. At Site A, we observed a
temperature delta of over 15C across the cabinet. The BMS was throttling charge/discharge based on the hottest
module, crippling system throughput when it was needed most. At Site B, the delta was under 5C. The advanced liquid-
cooled thermal design (a direct result of its manufacturing protocol) kept all cells in the sweet spot, allowing full-power
operation.

The outcome? Over a single summer, Site A's effective cycle life was degraded by an amount equivalent to 18 months of
normal use. Site B's performance curve was right on spec. For the operator, Site A became a CapEx asset turning into
an OpEx liability. Site B delivered the promised ROI. This is the tangible impact of standards.

Deconstructing "Manufacturing Standards": The 215kWh Cabinet Blueprint

So, what should you look for? True, robust manufacturing standards for a 215kWh telecom cabinet cover a system-of-
systems:

e Structural & Environmental Integrity: This goes beyond a simple IP rating. It's about corrosion-resistant
coatings for coastal or industrial air, seismic bracing for relevant zones (like IEC 62485-2 for stationary batteries),
and structural testing to ensure the enclosure protects the cells during transport and over decades.

® Electrical Integration Safety: This is where UL 9540 and IEC 62619 are non-negotiable floor. But dig deeper.
Are busbars designed and torqued to a precise specification to minimize resistance? Are fuses and disconnect
units sized and located per NFPA 855 (for the US) or equivalent local codes? The standard should dictate this.

* Thermal System Design: The standard must specify not just a cooling method, but performance criteria:
"Maximum cell-to-cell temperature differential shall not exceed XC at a C-rate of Y in Z ambient." This ensures
predictable performance.



traceable. This is what allows a provider like Highjoule to offer extended warranties and performance
guaranteeswe've built and tested it to a repeatable, auditable standard.

The Expert's Notebook: C-rate, Thermal Runaway, and Real-World LCOE

Let's get a bit technical, but I'll keep it practical. You'll hear about C-ratesimply, how fast you charge or discharge the
battery. A 1C rate means discharging the full capacity in one hour. For telecom, you might need a high C-rate for short,
powerful backup loads. Here's the insight: a high C-rate generates more heat. If your cabinet's manufacturing standard
didn't account for that heat with proper materials and cooling, you'll degrade the battery fast. Our standard defines
different cooling performance tiers for different C-rate design points.

Then there's thermal runaway containment. It's the worst-case scenario. A robust manufacturing standard dictates how
cells are spaced, how venting is channeled, and how fire-resistant barriers are installed. We design our 215kWh cabinets
with this as a core principle, aiming to contain any event within the module or cabinet, protecting the entire IMWh
array. This isn't just safety; it's asset protection.

Finally, it all loops back to LCOE. A higher upfront investment in a unit built to exceptional manufacturing standards
lowers your LCOE by extending life, ensuring performance, and minimizing unplanned downtime. For a telecom base
station, where the cost of a power outage can be enormous, this reliability is the real product.

Your Next Step: Questions to Ask Your BESS Provider

Don't just accept "Yes, we are UL certified." Drill down. Ask them:

* "Can you show me the specific clauses in UL 9540A or IEC 62619 that your cabinet design is validated against,
particularly for thermal runaway propagation?"

e "What is the specified maximum temperature differential within the 215kWh cabinet at its maximum continuous

C-rate?"

"What is your in- factory quallty control process for busbar connection torque and insulation resistance testing?"
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* "Can you provide the traceability documentation for a major component, like the module or the BMS, from our
shipment?"

The answers will tell you everything. At Highjoule, we welcome these questions because our entire manufacturing
philosophy is built around them. We've staked our reputation on the principle that a well-made cabinet is the
foundation of a successful LMWh, 10MWh, or 200MWh storage project.

What's the one standard-related concern keeping you up at night about your next telecom storage deployment?
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