Manufacturing Standards for 20ft SMWh BESS: The Key to Reliable
Data Center Backup
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Beyond the Box: Why Manufacturing Standards Are Your 5SMWh BESS's
True Foundation

Honestly, after two decades on sites from California to North Rhine-Westphalia, I've seen too many data center
managers and energy directors focus solely on the spec sheetthe MWh rating, the footprint, the price per kWh. They
treat the BESS like a black box. But when you're talking about a 20ft High Cube container holding 5SMWh of energy,
destined to be the last line of defense for a multi-million dollar data center, what's inside that boxand more importantly,
how it was builtis everything. The difference between a smooth, silent backup system and a costly, dangerous liability
comes down to one thing: uncompromising manufacturing standards.
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The Real Problem: It's Not Just About Capacity, It's About Trust

The phenomenon I see is a market rush. With data center power demands soaring and grid reliability a growing
concern, the urge is to deploy backup storage fast. The initial question is often, "Can you fit SMWh in a 20ft container?"
The answer, technically, is usually yes. But the right question is, “"Can you build a 5MWh system in a 20ft container that
will operate safely, reliably, and cost-effectively for 15+ years, under the unique, high-stress conditions of a data center
backup event?" That's where the conversation often falls short.

Manufacturing standards are the bridge between a theoretical design and a field-proven asset. They are the
documented, repeatable processes that ensure every weld, every busbar connection, every software line of code, and
every safety protocol is executed with precision, batch after batch.

The Agitation: The Hidden Costs of "Good Enough" Manufacturing

Let's talk brass tacks. I've been called to sites where a BESS failednot during testing, but during its first real backup
event. The root cause? Almost always traceable back to a manufacturing or integration shortcut.

¢ Safety Incidents: A poorly crimped cable lug overheats. An inadequately spaced cell module allows a thermal
event to cascade. These aren't theoreticals; they're multi-million dollar insurance claims and reputational
disasters waiting to happen. The NFPA 855 standard exists for a reason, and its guidelines start on the factory
floor.

¢ Performance Degradation: A system might meet its nameplate capacity on day one. But without rigorous
environmental stress screening (ESS) during manufacturingsimulating temperature extremes and humidityyou
can see accelerated degradation. The International Renewable Energy Agency (IRENA) notes that system-level
quality and integration are critical drivers of long-term battery health, directly impacting lifecycle cost.

¢ Integration Nightmares: I've seen containers arrive on site where the internal layout didn't match the as-built
drawings, or the communication protocols were a proprietary mess. This leads to weeks of costly, on-site rework
by expensive union electricians and software engineersblowing your deployment schedule and budget.
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The Solution: Standards as a Blueprint for Reliability

So, what does "good" look like for Manufacturing Standards for a 20ft High Cube 5SMWh Ultility-scale BESS for Data
Center Backup Power? It's not a single certificate. It's an ecosystem of compliance that touches every component and
process.

At Highjoule, our approach is built on this philosophy. We don't view standards as a checklist to pass for marketing;
they are the foundational blueprint for our product. For a data-center-grade 5SMWh system, this means:

e UL 9540 & UL 9540A: Non-negotiable. This is the system-level safety standard for energy storage in North
America. 9540 certification means the entire systemcells, modules, racks, power conversion, safety systemshas
been evaluated as a unit. 9540A (the infamous "fire test") data informs our thermal barrier design and
suppression system layout from the very first CAD drawing.

¢ |EC 62443 (Cyber Security): For a data center, this is critical. The BESS is a networked device. Our
manufacturing standards include secure coding practices and hardware security module (HSM) integration at
the controller level to protect against cyber threats.

¢ |EEE 1547-2018 Grid Interconnection: While primarily for grid-tied operation, its ride-through requirements
influence the manufacturing calibration of our inverter/controller systems, ensuring seamless transition to and
from backup mode.

This standards-first mindset is what allows us to deliver a system where safety and performance are baked in, not bolted
on.

A Case in Point: The Texas Hyperscaler Project

Let me give you a real example. A major hyperscaler in Texas needed backup power for a critical campus. The
challenge wasn't just capacity; it was predictable performance in extreme heat and the ability to pass a rigorous third-
party audit of their entire supply chain for safety and sustainability.

Our 20ft 5SMWh solution was selected not on price-per-kWh alone, but because our manufacturing process was
transparent and verifiable. The audit team visited our facility and saw:

* Every battery module undergoing a full performance and impedance test before integration.

* Busbars laser-welded (not bolted) for consistent, low-resistance connections, with torque specs for any remaining
mechanical connections strictly documented and verified.

* The complete, integrated container undergoing a 72-hour "burn-in" test at rated power in a thermal chamber,
simulating Texas summer conditions, with every string's performance logged.




The result? Deployment was plug-and-play. The system passed the client's acceptance testing in under 48 hours. More
importantly, it has performed flawlessly in multiple grid disturbance events, with zero thermal derating. The client's
energy director told me later, "We weren't buying a battery, we were buying your process." That's the power of
manufacturing standards made real.

Expert Insight: Demystifying C-rate, Thermal Management, and Your LCOE

Let's get a bit technical, but I'll keep it simple. These three concepts are where manufacturing quality directly hits your
bottom line.

C-rate: This is basically how fast you charge or discharge the battery. A 5SMWh system with a 1C rating can deliver
5MW for one hour. For data center backup, you often need high power (high C-rate) quickly. Poor manufacturinglike
those bad busbar connections | mentionedincreases internal resistance. This means when you call for that high C-rate,
voltage drops, efficiency plummets, and heat spikes. A well-built system maintains its designed C-rate consistently,
ensuring your critical load gets the power it needs, when it needs it.

Thermal Management: This is the unsung hero. In a densely packed 20ft container with 5SMWh, heat is the enemy. Our
manufacturing standard dictates a specific, validated airflow path. We use computational fluid dynamics (CFD)
modeling to design it, then physically validate it with thermocouples in every rack during factory testing. We don't just
install fans and hope; we engineer and verify an ecosystem. This prevents hot spots that can age some cells faster than
others, a major cause of premature capacity fade.

LCOE (Levelized Cost of Energy): This is your total cost of ownership. Here's the insight: Superior manufacturing
standards directly lower your LCOE. How? By extending system life (more cycles), reducing maintenance (fewer
failures), and maximizing efficiency (less energy lost as heat). A cheaper, poorly made system might have a lower
CAPEX, but its higher failure rate, shorter lifespan, and lower efficiency lead to a much higher LCOE over 10-15 years.
You're not saving money; you're deferring cost and adding risk.

What This Means for Your Next Project
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When you're evaluating a 20ft 5SMWh BESS for your data center, move beyond the brochure. Ask the hard questions
about manufacturing:

* "Can | audit your factory and see the integration process?"

¢ "Show me the UL 9540 certification for this exact system configuration, not just the components."
e "What is your in-factory testing protocol for thermal management performance?"

* "How do you document and trace every component from cell to container?"

At Highjoule, we welcome these questions. Because for us, and for you, the goal is the same: a resilient, safe, and
financially sound asset that sits quietly in the background, ready for the day you hope never comes. The integrity of that
moment is built long before the container is shippedit's built on the factory floor, standard by standard.

What's the one manufacturing standard you consider non-negotiable for your critical infrastructure?
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