Liguid-cooled 1IMWh BESS ROI for EV Charging: Cut Costs & Boost
Uptime
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The Real Math: Why a Liquid-Cooled 1MWh Solar Storage System is
Your EV Charging Station's Best Investment

Hey there. Let's be honest for a minute. If you're looking at deploying or scaling EV fast-charging hubs, you've
probably seen the grid demand charges coming. They're brutal, and they can turn a promising site into a money pit
overnight. I've been on-site from California to North Rhine-Westphalia, and the story is the same: everyone wants to
support EVs, but the infrastructure costs, especially the grid upgrade costs and peak demand tariffs, are the elephant in
the room.

So, we talk about adding solar and battery storage. It sounds perfect, right? Generate your own power, buffer the grid,
smooth out those demand spikes. But then you look at the quotes for a big battery system, and the upfront number
makes you pause. Is it really worth it? What's the actual payback?

Today, | want to walk you through a specific, powerful solution we're seeing win in the field: the liquid-cooled 1IMWh

Battery Energy Storage System (BESS) paired with solar for EV charging stations. We'll skip the fluff and get into the
real ROI driversthe ones that matter to your balance sheet and operational reliability.
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The Real Problem Isn't Just Power, It's Profitability

The dream is a seamless, high-power charging experience. The reality? The grid connection you have often can't
support four 350kW chargers all hitting peak draw at 5 PM. According to a National Renewable Energy Lab (NREL)
analysis, demand charges can constitute up to 90% of a commercial site’s electricity bill when operating high-power EV
chargers. Upgrading that grid connectionthe transformers, the substation workcan cost millions and take years of
permitting.

So you're stuck. You either limit charger power (and customer satisfaction), pay astronomical demand charges, or face a
massive capital outlay for grid work. This is the core pain point I see firsthand: infrastructure strain directly capping
your revenue and inflating your OpEX.

Why "Thermal Management" Isn't a BuzzwordlIt's Your Battery's Lifeline

This is where most generic ROl models fall short. They treat all LMWh batteries as equal. They're not. If you're
running an EV charging station, your battery will be cycling hard. You'll be pulling high power (a high C-rate) to feed
those chargers, then soaking up solar or off-peak power just as fast. This generates heat. A lot of it.

Air-cooled systems often struggle with this. Heat builds up, leading to accelerated degradation. What does that mean in
plain English? Your battery's capacitythe 1MWh you paid formight drop to 800MWh or less much faster than
expected. Your ROI calculation qu:[ blew up because your asset lifespan shrank.
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https://www.nrel.gov

Liquid cooling is a game-changer here. It's like comparing a laptop's tiny fan to a full liquid-cooling rig for a gaming
PC. The liquid system directly and evenly pulls heat away from the cells. This means two huge things for your ROI:

* Longer Lifespan: Stable temperatures mean the lithium-ion cells degrade much slower. You're protecting your
capital investment.

* Consistent Power: No "thermal throttling." On a hot day, your air-cooled system might derate its output to
protect itself. A liquid-cooled system maintains its full power rating, ensuring those DC fast chargers get the juice
they need, when they need it.

The IMWh "Sweet Spot" for Busy EV Hubs

Why 1IMWh? From our deployments, it's a pragmatic capacity. It's substantial enough to:

* Fully buffer several high-power charging sessions without needing to draw from the grid at peak rates.
* Capture a meaningful amount of on-site solar generation, even on partly cloudy days.
* Provide a critical backup power buffer for the site (a huge value-add for customers waiting in their vehicles).

It's also a modular size. Need more? You add another 1MWh unit. This scalability is key for future-proofing your site as
EV adoption climbs.

Case Study: North Rhine-Westphalia Truck Stop

Let me give you a real example, not a hypothetical. We worked with a major truck stop operator in Germany. Their
challenge: they needed to install two new high-power chargers for electric trucks, but their grid connection was maxed
out. The local utility quoted over 500,000 and an 18-month timeline for an upgrade.

Our solution; A 1MWh Highjoule liquid-cooled BESS, paired with a 250kW solar canopy over the parking area.

SS charges from the solar canopy during the day and from the grid at night during super-off-peak rates.
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* When two e-trucks plug in simultaneously, the power comes primarily from the BESS, not the grid. This
completely avoids new demand charges and bypasses the need for an immediate grid upgrade.

¢ The liquid cooling was critical herethese trucks charge at over 400kW. The battery needs to discharge at a very
high C-rate without breaking a sweat.

The outcome: The station was operational in 5 months. The avoided grid upgrade cost alone provided a massive chunk

of the ROI. They're now saving thousands monthly on demand charges and selling charging services at a competitive
rate. The system is UL and IEC compliant, which smoothed the local permitting process significantly.

Breaking Down the ROI: It's More Than Just Kilowatt-Hours

A proper ROI analysis for this setup looks beyond simple payback. You need to model the Levelized Cost of Energy
(LCOE) for your stored electricity. LCOE factors in the total lifecycle cost of the asset (purchase, installation,
maintenance, degradation) divided by the total energy it will dispatch over its life.

Because a liquid-cooled system degrades slower, its LCOE over 10-15 years is markedly lower than an air-cooled
counterpart. Your cost per useful kilowatt-hour is simply cheaper.

Heres a simplified look at the revenue protection and cost avoidance:

ROI Driver Impact

Avoided Grid Upgrade Cost Major one-time capital savings (often 200k-1M+)

Demand Charge Reduction Recurring monthly OpEx savings (typically 30-70%
reduction)

Solar Self-Consumption Reduces energy purchase costs; may qualify for incentives

Extended Battery Lifespan Lowers lifetime LCOE, defers replacement cost

Uptime & Reliability Prevents revenue loss from charger derating or failure

The Highjoule Difference: Built for the Real World

At Highjoule, we design systems like this because we have to maintain them. Our 1IMWh liquid-cooled platform is built
with serviceability in mind. The modules are accessible, the cooling loops are robust, and everything is designed to meet
the strictest safety standards like UL 9540 and IEC 62619 from the ground up. This isn't an afterthoughtit’s baked in.
It's what lets our local partners in the EU and US get projects permitted and interconnected faster, with less back-and-
forth with the authorities.

Honestly, the biggest value we provide isn't just the container itself. It's the project experience. We've navigated these
interconnection studies, fire code reviews, and utility negotiations dozens of times. That knowledge gets factored into
your system's design from day one, avoiding costly delays.




Your Next Step: Asking the Right Questions

If you're evaluating storage for an EV charging project, don't just ask for a price per megawatt-hour. Ask your vendor:

* "What is the expected degradation rate at a 1C continuous discharge in my climate?"

¢ "Can you show me the thermal model for the battery pack at peak output?"

¢ "What's the projected LCOE of the stored energy over 10 years, including degradation?"

¢ "How does the system design specifically address the local fire code (like NFPA 855 in the US)?"

The answers will tell you if you're buying a commaodity box or a long-term partner for your energy infrastructure. The
right LMWh liquid-cooled system isn't an expense. It's the asset that unlocks the profitability and scalability of your
entire EV charging operation.

What's the single biggest cost headache you're facing at your planned or existing charging site? Is it the demand
charges, the grid upgrade quote, or something else entirely?
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