Liguid-Cooled BESS Safety: Navigating UL & IEC Standards for 5SMWh
Construction Site Power
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The Hidden Cost of "Just Making It Work™ on Site

Let's be honest. When you're managing a large-scale construction project - be it a data center in Virginia or a logistics
hub in North Rhine-Westphalia - your primary focus is on timelines and budget. Temporary power is often an
afterthought, a box that needs ticking. I've been on sites where the attitude towards the BESS unit was, "Plug it in, keep
the lights on, and we'll deal with the details later." The problem? With today's high-density, utility-scale battery systems,
those "details" are everything. They're the difference between a reliable, cost-effective asset and a multi-million dollar
liability sitting in the middle of your project.

The pain point isn't just about following rules. It's about the cascading consequences of not having a safety-first,
regulation-led approach from day one. Imagine a thermal runaway event. On a remote construction site, response times
are longer. The financial hit isn't just the lost battery container - it's the halted work for 300 people, the delayed
commissioning penalties, and the inevitable insurance and legal nightmare. The NFPA and local authorities having
jurisdiction (AHJs) are getting incredibly specific now, and "we didn't know" isn't a defense.

Why a 5MWh Liquid-Cooled System is a Different Beast

This brings us to the specific challenge of the 5MWh, liquid-cooled, utility-scale BESS for construction power. This isn't
your grandfather's diesel generator. The energy density is staggering. To put it in perspective, a single 5SMWh unit can
store enough energy to power over 500 average EU homes for a day. Containing and managing that energy potential
safely requires a fundamentally different mindset.

The move to liquid cooling is a game-changer for performance and longevity - it allows for tighter cell packing and
more consistent operation at optimal C-rates (basically, how hard you can charge and discharge the battery without
stressing it). But it introduces new complexities: coolant leaks, pump failures, and the need for secondary containment.
The thermal management system isn't just a cooling loop; it's a critical safety system. If it fails, heat can build up rapidly
in such a dense pack. This is where generic site safety plans fall apart. You need a plan built specifically for the
technology you're deploying.



https://www.nfpa.org

The Data That Demands Attention

Industry analysis, like those from NREL, consistently shows that upfront, integrated safety design is the single biggest
factor in minimizing Levelized Cost of Energy (LCOE) for storage over its lifetime. LCOE isn't just about the purchase
price; it's the total cost of ownership. A system that adheres to the highest safety standards from the outset has lower
insurance premiums, fewer unplanned outages, and a longer operational life. Cutting corners on safety specs to save
capital expense (CapEX) is a surefire way to explode your operational expense (OpEX).

The Regulatory Map: More Than Just a Checklist

So, what does a robust safety framework look like? It's a layered approach, blending international best practices with
local fire and building codes. For our markets, this primarily means:

e UL 9540 & UL 9540A: This is non-negotiable in North America. UL 9540 is the standard for the overall energy
storage system. UL 9540A is the specific test method for evaluating thermal runaway fire propagation. For a
5MWh liquid-cooled unit, the 9540A test report is your bible. It tells you how the system will behave in a worst-
case scenario. I've sat with AHJs who won't even look at a permit application without it.

* |EC 62933 Series: The international counterpart, widely referenced in Europe. Key parts include IEC
62933-5-2 for safety requirements. Compliance here demonstrates a global safety pedigree, which is crucial for
multinational contractors.

e |EEE 2030.2.1: This guide is invaluable for the interconnection and installation aspects, especially for temporary
grid connections or complex microgrid setups on large sites.

® Local Fire Separation & Hazard Mitigation: This is where boots meet the ground. How far must the BESS be
from temporary site offices? What's the secondary spill containment volume for the coolant? What's the fire
department access plan? I've seen projects in California delayed for months because the initially proposed
location didn't meet the required 3-meter separation from a combustible material storage area.

A Tale of Two Sites: What Good Looks Like
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https://www.nrel.gov

Let me share a contrast from firsthand experience. A few years back, | was called to consult on a project in Texas. A
4.8MWh air-cooled BESS was deployed for a petrochemical construction site. The focus had been purely on price and
delivery speed. The safety docs were a generic packet. When the local fire marshal did a surprise inspection, he flagged
over a dozen issues: inadequate signage, unclear emergency power-down procedure, insufficient access for a fire truck.
The unit was red-tagged. It sat idle for 11 weeks while we scrambled to retrofit, redesign layouts, and re-educate the site
crew. The cost overrun was painful.

Contrast that with a recent project we at Highjoule Technologies supported in Bavaria. The client was building a large
manufacturing plant. From the very first meeting, we co-developed the Safety Regulations for the Liquid-cooled 5MWh
Utility-scale BESS document with their site safety officer and their general contractor. This wasn't just our internal
manual; it was the project’s living safety plan for the BESS. It detailed:

* Step-by-step emergency shutdown procedures in three languages.

¢ Daily and weekly inspection checklists for site electricians.

Clear diagrams for the liquid coolant spill kit location and deployment.

* Pre-approved communication protocols with the local Feuerwehr (fire department).

Because our HLT-5000LC series units are designed from the cell up to meet UL 9540/9540A and IEC 62933, the
certification process was straightforward. The integrated, fault-tolerant cooling system with leak detection gave the AHJ
immense confidence. The system was permitted and operational in record time, providing clean, silent power for the
precision tooling on site, and honestly, becoming a point of pride for the project's sustainability goals.
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Thinking Beyond the Container: Your Path to Compliant Power

The key insight here is that safety isn't a feature you add on; it's the foundation you build upon. When evaluating a
BESS for your next major project, your checklist should go far beyond capacity and price per kWh.

Ask your provider: Can you provide the full UL 9540A test report for this exact configuration? How is the liquid cooling
system monitored and controlled to prevent single-point failures? What is the recommended emergency response plan
template that comes with t he s em'7 Do yoL ave Iocal serwce eng o _g_anil;a.ln my site crew and be on call? 1
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At Highjoule, we've built our reputation over nearly two decades by not just selling containers, but by delivering
certainty. That means providing a system where the safety regulations are baked into the design, clearly documented,
and supported by a team that's dealt with the realities of construction sites from Arizona to Poland. Your temporary
power solution shouldn't be your biggest headache; it should be your most reliable silent partner.

What's the one safety or compliance question keeping you up at night for your upcoming project?
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