5MWh BESS for EV Charging: Solving Grid Strain & High Demand
Charges
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The Silent Partner Powering Your EV Charging Future: A 5SMWh Story

Hey there. Let's be honest for a minute. When you think about building out an EV charging hub - whether it's for a
fleet depot, a public highway station, or a commercial complex - the first thing that comes to mind is probably the
chargers themselves. The sleek stalls, the fast cables, the payment systems. But after twenty-plus years of deploying
energy storage systems across the globe, I've learned that the real make-or-break factor is often the silent, humming
container sitting off to the side. The battery. And not just any battery, but a utility-scale system designed to handle the
brutal, pulsating demand of modern EV charging. Today, | want to walk you through why a 20ft High Cube 5MWh
Battery Energy Storage System (BESS) isn't just an add-on; for many projects, it's becoming the indispensable core.
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The Real Grid Problem Nobody Talks About

Picture this: You've secured the land, got the permits, and are ready to install a bank of 350kW ultra-fast chargers. The
local utility gives you a connection quote, and then you see it - the required grid upgrade cost. I've seen this firsthand on
site, from Texas to Bavaria. It can run into millions, and the timeline? Often 18 to 36 months. The grid at that specific
point simply wasn't built to handle the instantaneous load of multiple EVs charging simultaneously. It's like trying to
pour a firehose worth of water through a garden hose.

This isn't a niche issue. The International Energy Agency (IEA) highlights that global electricity demand from EVs is set
to skyrocket, potentially adding significant strain to local distribution networks. The problem isn't generation; it's the
"last mile" of grid infrastructure. Your charging station might be ready in 6 months, but can you afford to wait years for
the grid to catch up?

Where the Real Pain Hits: Your Bottom Line

Even if the grid connection is available, the financial model can get ugly fast. Commercial and industrial electricity rates
in Europe and North America are heavily structured around demand charges - fees based on your highest 15 or
30-minute power draw in a billing cycle. A single ultra-fast charger can draw over 500 amps. Multiply that by 10 or 20
stalls, and you get a peak demand spike that looks like Mount Everest on your utility bill.

This is where the agitation truly sets in. That peak might only happen a few times a day, but you're paying for that
capacity all month long. It erodes your profit margin and makes the cost-per-charged-kWh unpredictable. For site hosts
and charge point operators, this volatility is a major barrier to scalable, profitable business models.

Unpacking the 20ft, 5SMWh Solution

So, what's the answer? It's about shifting from a "grid-dependent"” model to a "grid-optimized" one. Enter the pre-
integrated, containerized 5SMWH BESS. This isn't a theoretical concept; it's a standardized, deployable asset. The 20ft
ngh Cube shlpplng contalner format isa gIobaI standard for |OgIStICS makmg transportation and siting straightforward.
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power conversion systems (PCS) all in one.
Its role is elegantly simple but powerful:

* Peak Shaving: The BESS acts as a buffer, discharging during those short, intense periods of high charging
demand. This flattens your peak draw from the grid, slashing demand charges. Honestly, I've seen clients reduce
these charges by 40-60%.

* Grid Upgrade Deferral: By providing the needed power locally, the BESS can reduce the required grid capacity
upgrade, sometimes eliminating it entirely. This gets your project online years faster.

* Energy Arbitrage & Resilience: It can charge from the grid during low-cost, off-peak hours (or from on-site solar)
and discharge during expensive peak periods. And if the grid goes down? It can keep critical chargers
operational.

At Highjoule, our approach has always been to engineer this solution with zero compromises on safety and lifetime
value. That means designing from the cell up to meet and exceed UL 9540 and IEC 62619 standards, because a system
that saves you money but introduces risk is no solution at all.

A Real-World Case: California’s Charging Corridor

Let's make this concrete. Recently, we worked with a developer on a highway EV charging plaza in California‘s Central
Valley. The site needed to support eight 350kW chargers. The utility's upgrade cost was prohibitive, and the demand
charges would have made the business case unworkable.

The Challenge: Deliver reliable, ultra-fast charging without a multi-million dollar grid upgrade and with predictable
operating costs.

The Highjoule Solution: We deployed two of our pre-configured 20ft High Cube units, each with 2.5MWh of capacity,
for a total of 5SMWh. They were interconnected with the charging controllers and the main grid connection (which was
now a much smaller, cheaper service).
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The Outcome: The site was operational in 9 months, not 3 years. The BESS manages the peak load seamlessly. During
a typical day, it charges overnight on low-cost power and from a nearby solar canopy. When a convoy of electric trucks
pulls in at noon, the system discharges to support the charging surge, keeping the grid draw smooth and below the
threshold for punitive demand charges. The project's Levelized Cost of Energy (LCOE) for charging dropped
dramatically, ensuring long-term viability.

Under the Hood: An Engineer’s Perspective

You don't need to be an engineer to get this, but a few insights help explain why this works so well. When we design
these systems for EV charging, we focus on three things:

* C-rate is King: C-rate measures how fast you can pull energy from the battery. EV charging demands high
power (a high C-rate) for relatively short durations. We use cells and design our battery string configuration to
support sustained high-power output without degrading the battery's lifespan. It's built for the job.

¢ Thermal Management is Non-Negotiable: High power means heat. A passive cooling system won't cut it. Our
liquid cooling system maintains every cell within a tight, optimal temperature range. This is the single biggest
factor in ensuring the system lasts for its 15+ year design life, especially in places like Arizona or Spain. I've
opened up systems after 5 years with pristine, evenly-aged cells because of this.

* Thinking in LCOE, Not Just Capex: The upfront cost of the BESS is one line item. The smart decision looks at
the total Levelized Cost of Energy over the system's life. By reducing demand charges, enabling cheaper off-peak
energy use, and deferring grid costs, the BESS actively lowers your LCOE for every kilowatt-hour you sell to an
EV driver. That's the real ROI.

How to Make This Work for Your Project

The technology is proven. The business case is solid. The next step is integration. This is where our two decades of field
experience really matter. It's not just about selling a container; it's about providing a grid-interface study, ensuring the
control software talks seamlessly to your charge management platform (OCPP is a must), and having local service
partners for maintenance.
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The goal is to make your BESS a "set it and forget it" asset. We design our systems with remote monitoring and
diagnostics, so you can focus on running your charging network, not on being a power plant operator.

So, the next time you're sketching out a charging hub, think about the grid constraint and the demand charge curve.
Then, picture that 20ft container quietly doing the heavy lifting. The question isn't really, "Can | afford a BESS?" In
more and more cases, the real question is, "Can | afford to build my project without one?"

What's the biggest grid or cost hurdle you're facing in your next EV charging project?
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