Optimizing Scalable 5MWh BESS for EV Charging: A Grid Engineer's
Guide
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The Grid's New Power Couple: Optimizing Your 5SMWh BESS for
Demanding EV Charging Hubs

Honestly, I've lost count of the number of times I've stood on a site with a developer, looking at plans for a massive EV
fast-charging plaza, and heard the same question: "The grid connection is slow and expensive. Can't we just use a big
battery to make this work?" The answer is a resounding yes, but the devilas alwaysis in the details. Deploying a 5MWh
Battery Energy Storage System (BESS) isn't just about buying containers and plugging them in. It's about engineering a
resilient, scalable power asset that dances perfectly with the chaotic rhythm of EV charging.
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The Real Problem: It's Not Just Power, It's the Pattern

Let's cut to the chase. The core challenge for utility-scale EV charging isn't energy; the sun shines and the wind blows.
The problem is instantaneous power demand. A single 350kW charger can draw a small neighborhood's worth of
power in minutes. Now multiply that by 10 or 20 stalls. The grid infrastructure, especially at distribution level, simply
wasn't built for this kind of concentrated, unpredictable load.

I've seen this firsthand. A logistics depot in Germany planned a 20-bay charging station. The grid upgrade quote? Over
2 million and a 3-year wait. This isn‘t an outlier. The National Renewable Energy Lab (NREL) highlights that managed
charging and on-site storage are critical to avoiding $50-$100 billion in grid upgrades in the US alone by 2030. The
pain is real: stalled revenue, ballooning project costs, and frustrated fleet operators.

Why Scalable Modular Design Isn't a BuzzwordlIt's a Lifesaver

So you opt for a 5SMWh BESS. The old-school approach was a monolithic, factory-built system. But what happens
when your charging site expands next year? Or when one power module fails? A truly scalable, modular BESSthink
standardized, containerized 1-2MWh blocksis the only sane approach.

At Highjoule, we design our systems like LEGO for grid engineers. Each module is a self-contained unit with its own
battery management, thermal control, and safety systems, all pre-certified to UL 9540 and IEC 62933 standards. This
means you can start with a 2.5MWh footprint, and as your EV traffic grows, you simply add more modules on-site. No
custom factory order, no year-long lead time. The financial upside? You dramatically improve your Levelized Cost of
Storage (LCOS) by matching capital expenditure to actual revenue generation, avoiding the massive upfront hit.
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The Silent Killer: Thermal Management Under "EV Charging Shock"

Here's a piece of hard-won, on-site wisdom: A BESS supporting solar smoothing has a relatively predictable duty cycle.
One supporting EV fast-charging? It's a brutal, stop-start marathon. We call it "EV Charging Shock." The system
might sit at 10% load, then in 5 minutes, you're demanding a 4MW discharge to support 10 trucks plugging in
simultaneously.

This brutal cycle generates immense heat within the battery cells. If your thermal management system is undersized or
poorly designed, you're looking at accelerated degradation, safety risks, and a system that derates itself (reduces power)
when you need it most. The key metric here is C-ratethe speed of charge/discharge. A system optimized for this duty
needs robust liquid cooling designed for peak C-rate, not just average. It's not a place to cut corners.

Speaking the Grid's Language: Beyond the Inverter

Your BESS is more than a battery; it's a grid citizen. To be a good one, it needs to speak the right protocols. In the US,
that often means IEEE 1547 for grid interconnection and UL 1741 SA for advanced inverter functions. In Europe, it's
the grid codes of countries like Germany (VDE-AR-N 4105) or the UK (G99).

Why does this matter for EV charging? Because your BESS canand shoulddo double duty. During off-peak charging
hours, it can provide frequency regulation services to the grid, creating an ancillary revenue stream. When the grid is
weak, it can provide voltage support. This turns your BESS from a cost center into a revenue-generating asset. The
software and power conversion system (PCS) must be sophisticated enough to juggle these tasks seamlessly, a core focus
in our system architecture at Highjoule.

A Case in Point: The 5MW/5MWh System in California's Central Valley

Let me walk you through a project that brings this all together. We deployed a modular 5SMWh system for a new fleet
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¢ Scenario: 15 heavy-duty truck charging bays.

¢ Challenge: Grid upgrade delay of 24 months. Peak power demand exceeded feeder capacity by 3MW.

¢ Solution: A phased deployment of five IMWh modular blocks. The system was configured for dual purpose:
primary duty was to shave the peak demand from the chargers, secondary duty was to participate in the CAISO
wholesale energy market during nighttime.

¢ Qutcome: The depot opened on schedule. The BESS not only solved the grid constraint but, in its first year,
generated over 30% of its leasing costs from grid service revenues. The modular design also allowed them to
easily add two more modules in Year 2 when they expanded the depot.

The lesson? Proper optimization is holistic. It's about hardware, software, market access, and leaving a clear path for
growth.

Your Practical Deployment Checklist

Based on two decades of getting this wrong and right, here's my blunt-field checklist for any team deploying a BESS for
EV charging:

¢ Demand Profile Analysis: Don't guess. Model your worst-case, simultaneous charging scenario. That's your
design C-rate.

* Thermal System Audit: Insist on liquid cooling for utility-scale. Demand the performance data for the peak
discharge, not just nominal.

* Grid Code Compliance: Make sure your supplier's PCS is pre-certified for the specific grid codes in your region.
This is a 6-month time-saver.

® Service & Support: Who shows up when there's an alarm at 2 AM? Choose a partner with localized technical
support, not just a sales office. Our teams in Texas and Rhineland are staffed by engineers who carry tools, not
just business cards.

* Revenue Stacking Model: Work with an advisor or your BESS provider to model ancillary service revenues.
This can fundamentally change your project's ROI.

The future of transport is electric, and the backbone of that future is a resilient, intelligent, and adaptable grid. A well-
optimized, scalable 5SMWh BESS isn't just a battery bank; it's the strategic enabler that makes large-scale EV charging
feasible, today. What's the first grid constraint your next project is facing?
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