5MWh BESS for EV Charging: A Real-World Case Study on Grid
Stability
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The Grid Can't Keep Up: A Real-World Look at Deploying a 5MWh
BESS for EV Charging Stations

Honestly, if I had a dollar for every time a client told me their EV fast-charging rollout was stalled by the local utility,
I'd have retired years ago. It's the single biggest headache | see on the ground, from California to North Rhine-
Westphalia. The dream of a reliable, high-power charging hub often crashes into the hard reality of grid capacity,
upgrade costs, and demand charges that can erase any potential profit. But I've also seen firsthand how the right battery
energy storage system (BESS) doesn't just solve these problemsit turns a grid constraint into a strategic asset. Let's talk
about a real-world case study deploying a 5SMWh system using 215kWh cabinet units, and why this approach is
becoming the new standard.
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The Real Problem: More Than Just "Grid Congestion™

The phenomenon is universal. A commercial site secures a prime location for an EV charging station, only to discover
the nearest substation is already at or near capacity. The utility's timeline for an upgrade? Often 3 to 5 years, with the
customer footing a significant portion of the multimillion-dollar bill. According to the National Renewable Energy
Laboratory (NREL), integrating high-power EV charging can require distribution infrastructure upgrades costing from
$5,000 to over $50,000 per charger, depending on local conditions. That's before you even flip the switch.

But the challenge isn't just about connection. It's about operation. EV fast chargers, especially the new 350kW+ units,
are incredibly "spiky" loads. They can go from zero to full power in seconds, creating a huge surge on the local grid.
This doesn't just stress equipment; it triggers exorbitant demand charges on your commercial electricity bill. You're not
just paying for the energy you use, but for the highest 15 or 30-minute peak of power you drew all month. One busy
Saturday afternoon with a few cars charging simultaneously could define your entire month's demand cost.

The Cost Amplifier: When Demand Charges Bite

Let's agitate that pain point a bit. | was on site for a project in Texas where the preliminary analysis showed that
without storage, demand charges would constitute nearly 40% of the site's total electricity cost for the charging stations.
That's money straight off the bottom line. This operational cost uncertainty kills project economics and scares off
investors. Furthermore, relying solely on the grid makes your charging station vulnerable to outages and volatility. If the
grid goes down, your revenue stream stops. In an era where reliability is a key brand differentiator, that's a risk you
can't afford.

The Solution Unpacked: The 215kWh Cabinet, 5SMWh BESS Architecture

This is where the utility-scale, modular BESS comes in as a game-changer. The solution we're discussing is a 5SMWh

system built from standardized, factory-integrated 215kWh cabinet units. Think of these cabinets as building blocks.

Each one is a self-contained power bank, with its own battery management system (BMS); thermal controls, and safety
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systems, all pre-tested and certified to standards like UL 9540 and IEC 62619.

The beauty of this approach is twofold. First, it acts as a massive buffer. The BESS charges slowly and steadily from the
grid overnight or during off-peak hours when rates are low. Then, during the day, it discharges rapidly to supply the
bursts of power needed for multiple fast-charging sessions. This flattens the site's power demand curve, virtually
eliminating those costly peaks that drive demand charges. Second, it provides immediate grid capacity. You don't need
to wait for the utility upgrade. The BESS delivers the needed power right now, de-risking and accelerating your project
timeline by years.

A Case in Point: The Midwest Charging Hub

Let me walk you through a real deployment we supported in the US Midwest. The project was a hew truck stop aiming
to install eight 350kW chargers for electric trucks. The utility's available capacity was insufficient, and the upgrade
quote was $2.1 million with a 4-year lead time. The project was dead in the water.

The solution was a 4.8MWh BESS composed of twenty-two 215kWh cabinets from Highjoule. Heres how it worked on
the ground:

¢ Grid Connection: We connected to the existing, limited grid service. The BESS charges at a steady, modest
500kW overnight.

® Peak Shaving: During the day, when multiple trucks plug in, the BESS and the grid work together. The BESS
provides the surge power, ensuring the site's total draw from the grid never exceeds a pre-set, safe limit.

* Financial Outcome: By completely avoiding the $2.1M upgrade and slashing demand charges, the project
achieved a levelized cost of energy (LCOE) for charging that was competitive with diesel. The BESS paid for
itself in under 5 years through avoided costs alone.

e Compliance: Every cabinet had its UL certification, which streamlined the local authority having jurisdiction
(AHJ) approval process significantly. They recognized the standard and trusted the safety architecture.
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Now, as an engineer who's stood next to these systems in 100-degree heat, let me demystify two technical specs that are
critical for this application: C-rate and thermal management.

C-rate simply tells you how fast a battery can charge or discharge relative to its total capacity. A 1C rate means a
100kWh battery can output 100kW for one hour. For EV charging, you need a high discharge C-rateoften 2C or more.
Our 215kWh cabinets are designed for this, meaning they can deliver over 400kW of power from a single unit when
needed to support those fast chargers. Not all commercial batteries are built for this kind of repeated, high-power duty
cycle.

Thermal management is the unsung hero. Pushing that much energy in and out generates heat. If not managed
precisely, heat degrades the battery, shortens its life, and in the worst case, creates a safety risk. 1've seen systems with
poor cooling where performance throttles down on a hot dayexactly when you need it most. Our cabinet design uses an
active liquid cooling system that wraps around the battery cells, keeping them in a tight, optimal temperature range.
This ensures consistent performance, extends the system's warranty life to 10+ years, and is a core part of the safety

philosophy that meets UL's rigorous testing.
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Beyond the Battery: Making it Work for You

The technology is only part of the story. Deploying a system of this scale requires a partner that understands the entire
value chain. At Highjoule, our focus isn't just on selling cabinets. It's on ensuring your project's LCOE is optimized over
its entire lifetime. That means:

* Design & Software: Providing the energy management system (EMS) that intelligently decides when to charge
from the grid, when to discharge to chargers, and even when to participate in grid services for additional
revenue.

* Localization: Having engineers who know the NEC, IEC, and local fire codes in your region to ensure a smooth
permitting process.

¢ Service: Offering remote monitoring and local maintenance partnerships so you have a single point of contact

for the life of the system, not just on day one.
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The transition to electric transportation is inevitable, but grid limitations don't have to be. The question is no longer if
you need storage for a large-scale EV charging site, but how to deploy the right storage system to guarantee your
project's financial and operational success. What's the biggest grid hurdle your next project is facing?
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