Air-Cooled BESS Manufacturing Standards for Reliable EV Charging
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Why Your EV Charging Station's BESS Needs More Than Just a Fan:
The Manufacturing Standard Reality Check

Honestly, over two decades on sites from California to North Rhine-Westphalia, 1've seen the same scene play out. A
business invests in a shiny new EV fast-charging hub, pairs it with a battery energy storage system (BESS) to manage
demand charges and grid constraints, and breathes a sigh of relief. Then, six months in, performance degrades. The "air-
cooled" system is struggling on a hot day, alarms start popping up, and suddenly that cornerstone of your green
transition is a source of constant operational headaches and safety concerns.

The culprit is rarely the battery chemistry itself. It's almost always in the how it was builtthe manufacturing standards,
or lack thereof, for the air-cooled BESS specifically designed for the brutal, variable duty cycle of EV charging. Let's talk
about why this gap is costing you more than you think, and what to look for beyond the spec sheet.
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The Real Problem: It's Not Just Cooling, It's Duty Cycle

Here's the industry phenomenon | see daily. Most air-cooled BESS units on the market are built to a generic
"industrial" or "backup power" standard. Their thermal management is designed for relatively predictable, steady-state
loads. But an EV charging station? It's the definition of a peaky, unpredictable load profile. You go from zero to 350
kW in minutes, sustain it, then drop back to zero. This creates intense, localized heat generation within the battery racks
that a simple fan-and-vent design can't handle uniformly.

According to the National Renewable Energy Laboratory (NREL), inconsistent thermal management can accelerate
battery degradation by up to 200% in high-cycling applications like EV buffering. That's not a gradual loss; it's a rapid
decay of your asset's value and its ability to deliver on its financial promise of demand charge reduction.

The Hidden Cost of "Cheap" Air-Cooling

Let's agitate that pain point a bit. When a BESS isn't manufactured to a standard that accounts for this, three things
happen:

¢ Safety Becomes a Question Mark: Hot spots lead to accelerated aging and increased risk of thermal runaway.
Standards like UL 9540 aren't just checkboxes; they define specific cell spacing, venting requirements, and
sensor placement for air-cooled systems to mitigate this. A system not designed to this standard from the ground
up is playing with fire, literally.

¢ Your ROI Evaporates: The Levelized Cost of Energy Storage (LCOE)the total lifetime cost divided by energy
deliveredskyrockets. If your battery degrades in 5 years instead of 10, your effective cost per cycle doubles. I've
seen projects where the savings from demand charge management were completely wiped out by premature
battery replacement, all traceable to poor thermal design.

* Grid Services Revenue Dries Up: In markets like CAISO or Germany's primary control reserve, your BESS
needs to respond to signals in mllllseconds reliably, for years. A thermally stressed battery has reduced power
capablllty (C -rate) a an't { erforma ce gates Iockln you out ﬂ%atlve revenue streams
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The Solution: Standards Built for EV Charging's Reality

This is where rigorous, application-specific manufacturing standards come in as the non-negotiable solution. It's not
about choosing air-cooling over liquid cooling; it's about choosing an air-cooled system built right for the job.

The key is to look for systems engineered and tested to standards that simulate real EV charging loads. For the US
market, UL 9540 is the safety benchmark, but dig deeper into the unit's listing. Does its testing profile include the rapid
charge/discharge cycles typical of a 150kW+ DC fast charger? Similarly, the international standard IEC 62933-5-2
covers safety for grid-integrated BESS. A manufacturer truly designing for EV charging will demonstrate how their air-
cooled system's designfrom internal airflow modeling to BMS logicexceeds the basic requirements of these standards for
this specific use case.

At Highjoule, for instance, our HT-Platform BESS for EV infrastructure is designed around this from day one. We
don't just slap bigger fans on a standard rack. We use computational fluid dynamics (CFD) to model the worst-case
thermal scenarioa full summer day with simultaneous 350kW charging sessionsand design the internal ducting, fan
placement, and cell spacing to meet it. This design philosophy is then validated through the rigorous testing protocols of
UL and IEC. Honestly, it's the only way to sleep well at night when your system is sitting next to a public charging park.

A Real-World Case: The 100-Stall Charging Park

Let me give you a firsthand example from a project we were brought into mid-stream. A large logistics park in the US
Midwest installed a 2 MWh air-cooled BESS to support a massive new EV truck charging depot. The initial supplier
promised UL 9540 compliance. Within four months, the BESS was derating itself to 60% capacity on warm afternoons,
causing charging delays and missing grid response events.

The challenge? The BESS was "compliant" but built to a generic standard. Its internal airflow was insufficient for the
heat concentration from the high-C-rate discharges when multiple trucks charged simultaneously. We were asked to
audit and then replace it.

The solution was a like-for-like swap with a unit built to our more stringent internal standards, which layer on top of
UL/IEC. Key (landing details):

* We redesigned the air intake and exhaust plenum configuration specific to the site's container placement.

* We increased the density of thermal sensors from the standard 1 per module to 3 per module, allowing the BMS
to make finer adjustments to fan speed and power dispatch.

* The new system's manufacturing included a 72-hour cyclic load test that precisely mimicked the site's expected
charging profile, a step beyond the standard factory acceptance test.

The result? Zero thermal derating in the following summer, full participation in the grid's frequency regulation market,
and the projected battery lifespan was restored to its 10-year target. The upfront cost was marginally higher, but the
total cost of ownership plummeted.
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Expert Insight: Thermal Management & LCOE in Plain English

Let's break down two technical terms that matter for your decision.

C-rate: Think of this as the "sprinting speed™ of your battery. A 1C rate means it can fully charge or discharge in one
hour. EV charging support often needs 2C or 3Cfull power in 20-30 minutes. This sprint generates a lot of heat. A
manufacturing standard that only considers 1C or 0.5C rates (common for solar smoothing) is setting you up for failure.
The system's internal componentsbusbars, fuses, wiringall need to be rated and cooled for these sustained high-power
bursts.

LCOE (Levelized Cost of Storage): This is your ultimate financial metric. The formula is (Total Lifetime Cost) / (Total
Lifetime Energy Delivered). A cheap BESS with poor cooling degrades fast, reducing the denominator (energy
delivered) dramatically. It also increases the numerator (cost) through more frequent maintenance and early
replacement. A BESS built to higher, application-specific standards might have a 15-20% higher initial cost, but it can
easily double the lifetime energy throughput, cutting the LCOE in half. That's the real investment.

What to Look For in Your Next BESS

So, when you're evaluating an air-cooled BESS for your EV charging project, move beyond the basic compliance
certificates. Ask your supplier these questions:

* "Can you show me the CFD or thermal modeling for this specific unit under a 2C continuous discharge?"

¢ "Does your UL 9540 certification include testing profiles that replicate the duty cycle of a highway fast-charging
station?"

e "What is the temperature delta (difference) between the hottest and coolest cell in your module under peak load,
and how does your design minimize it?"

The gap between a generic air-cooled BESS and one built to true EV-charging-grade standards isn't just a technicality.
It's the difference between a strategic asset that fuels your growth for a decade and a piece of equipment that becomes a
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recurring capital expense. What's the one question about your current or planned system that's keeping you up at night?
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