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The Ultimate Guide to Liquid-cooled 5MWh Utility-scale BESS for EV
Charging Stations

Hey there. Let's grab a virtual coffee. Over my 20-plus years on sites from California to North Rhine-Westphalia, 1've
seen the EV revolution shift from a whisper to a roar. And honestly, the biggest conversation I'm having now with
developers and site operators isn't just about chargers - it's about what powers them reliably, affordably, and safely.
That's where the real engineering challenge begins.

Quick Navigation

e The Real Problem: It's More Than Just "Power"

Why It Hurts: The Cost and Grid Strain No One Talks About
The Solution Unpacked: Why 5MWh & Liguid Cooling?

Case in Point: A 50-Stall Charging Hub in Southern Germany
Key Tech Made Simple: C-rate, Thermal Runaway, and LCOE
Making It Real: Deployment and Standards That Matter

The Real Problem: It's More Than Just "Power"

You see, deploying a high-power EV charging station, especially a 50+ stall highway hub, isn't like plugging in a new
appliance. The grid connection you need is massive. I've been on calls where utilities quote multi-year delays and seven-
figure upgrade costs just to bring enough power to a site. According to a NREL analysis, demand charges from these
sudden, high-power draws can obliterate a site's profitability. The problem isn't the charger; it's the unsustainable spike
you're asking the local grid to swallow every time five trucks plug in simultaneously.

Why It Hurts: The Cost and Grid Strain No One Talks About

Let me agitate this a bit, because I've seen the budgets firsthand. Without storage, you're forced to oversize everything.
Your transformers, your switchgear, your entire infrastructure is built for the 30-minute peak, not the 23-hour average.
Your operational costs are dominated by demand charges - paying for the privilege of that peak power. Worse, in many
areas, the grid simply can't give you more capacity. It's a hard stop. You're left with a fantastic location and a business
model that doesn't pencil out. It's frustrating.

The Solution Unpacked: Why 5MWh & Liquid Cooling?

This is where a purpose-built, utility-scale Battery Energy Storage System (BESS) changes the game. Think of it as a
massive power buffer. A 5SMWh unit, like the systems we engineer at Highjoule, can store cheap overnight energy or
midday solar, then release it instantly when a fleet of EVs plugs in. It flattens that peak demand spike completely. The
grid sees a gentle, manageable draw, and you avoid those crippling demand charges. But not all BESS are equal for this
brutal, high-cycle duty.

That's why the industry is moving decisively to liquid cooling for these applications. On-site, air-cooled cabinets struggle
with hotspotting when you're pushing high, continuous C-rates to feed multiple 350kW chargers. Liguid cooling,
honestly, is a game-changer for longevity and safety. It wraps each cell in precise, uniform temperature control. This
isn't a luxury; it's what allows the system to deliver reliable, high-power output day in, day out, for years, and keeps
thermal runaway risks in check.
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Case in Point: A 50-Stall Charging Hub in Southern Germany

Let me give you a real example. We partnered on a logistics park charging hub outside Stuttgart. The challenge? The
grid connection was limited, but they needed to support 50 stalls for electric trucks with guaranteed uptime. The
solution centered on two 2.5MWh liquid-cooled BESS units (totaling 5SMWh), integrated with their on-site PV.

The system does two things brilliantly. First, it "time-shifts" solar energy from midday to cover the evening charging
rush. Second, it performs peak shaving, ensuring the site's total grid draw never exceeds a pre-set contract limit. The
result? The developer avoided a ?1.2M grid upgrade fee and cut their monthly network charges by over 40%. The
liquid cooling system has maintained cell temperature variance within 2C, even during back-to-back charging sessions,
which is something I've rarely seen with air-cooled designs under such load.

Key Tech Made Simple: C-rate, Thermal Runaway, and LCOE

Let's demystify some jargon you'll hear.

e C-rate: Simply put, it's how fast you charge or discharge the battery. A 1C rate means emptying a full battery in
1 hour. For EV charging, you need high C-rates (like 1C or more) to discharge power fast enough. This
generates a lot of heat. Liquid cooling is critical here to manage that heat without degrading the cells
prematurely.

¢ Thermal Management & Runaway: This is the safety core. If a cell gets too hot and goes into a failure cascade, it
can propagate to neighboring cells. Liquid cooling's uniform control is your first, best defense. Coupled with
robust UL 9540A tested system design - a non-negotiable for our deployments - it creates a fundamentally safer
asset.

* | COE (Levelized Cost of Energy): This is your true cost per kWh over the system's lifetime. A higher upfront
cost for superior liquid cooling and robust cells often means a lower LCOE. Why? Because the system lasts more
cycles, maintains higher efficiency, and needs less replacement. You save more money in the long run.
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I need to stress this. In the US and EU, standards are your blueprint for insurability and fire safety. UL 9540A is the
benchmark for evaluating thermal runaway fire propagation. When we design a system at Highjoule, we build to pass
this test from the ground up. It's not a checkbox; it's an engineering philosophy. It affects everything from cell spacing
and coolant flow to cabinet venting. For a site operator, specifying a system with certified UL 9540A and IEC 62933
compliance isn't being cautious - it's being smart and protecting your investment.

Making It Real: Deployment and Standards That Matter

So, how do you move from concept to a humming site? It starts with a partner who's done it before. The integration
between the BESS, the charging management software, and the grid connection point is where projects stumble. Our
approach is to handle the BESS as a full turnkey solution - from site-specific design (considering local codes like NFPA
855 in the US), to providing the UL and IEC compliant containerized solution, to ongoing performance monitoring.

The goal is to give you a predictable, reliable energy asset. One that not only makes your EV charging hub viable today
but also adapts as you add more stalls or integrate more on-site renewables tomorrow.

I'll leave you with this: The question for your next charging project isn't if you need storage, but what kind. Is it a
system built for the punishing duty cycle of EV fast charging, with the thermal management and safety pedigree to
match? Getting that answer right is the difference between a project that's a financial burden and one that's a future-
proof revenue center. What's the one grid constraint keeping you up at night on your development plan?
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