ROI Analysis of Scalable Modular BESS for EV Charging Stations
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The Real Math: An ROI Deep Dive on Scalable Storage for Your EV
Charging Hub

Honestly, after two decades on sites from California to Bavaria, 1've stopped counting the times a client has asked me,
"We know we need storage for our EV chargers, but how do we make the numbers work?" It's the right question.
Deploying a Battery Energy Storage System (BESS) isn't just a technical decision; it's a crucial financial one. Let's cut
through the hype and talk real return on investment, especially for the scalable, modular containers that are changing
the game.
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The Hidden Cost of "Just Plugging In" More EVs

Here's the phenomenon every site manager in the US and Europe is facing: you install a bank of DC fast chargers, and
suddenly, your facility's power demand looks like a mountain range. Each 150kW+ charger can draw the equivalent of
a small apartment building. When multiple plug in simultaneouslysay, during the evening commute or a fleet lunch
breakyou hit a massive power peak. The utility sees that peak and charges you a premium for it through demand
charges. I've seen monthly bills where these charges constitute over 50% of the total cost. It erodes your charging profit
margin before you even consider the electricity itself.

And it's not just about cost. Grid connection upgrades to support these loads can be prohibitively expensive and take
years to permit. A project in Germany | consulted on was stalled for 18 months waiting for a transformer upgrade.
Meanwhile, the demand for charging was growing. This is the core pain point: static infrastructure trying to serve
dynamic, unpredictable demand.

Why "Scalable Modular™ Isn't Just a Buzzword for ROI

This is where the traditional, single large BESS falls short for many EV sites. You're forced to oversize (and overpay) for
capacity you might not need for years, or you undersize and can't expand later. Scalable modular containers flip this
model. Think of it like building with LEGO blocks. You start with a base power and energy module that meets today's
needs, with the physical and electrical space to seamlessly add more battery racks or power conversion systems as your
traffic grows.

From an ROI perspective, this modularity does two critical things:

¢ Reduces Initial Capital Outlay: You don't tie up capital in unused capacity. You deploy what you need now.

* Improves System Ultilization: A right-sized system operates more frequently in its optimal efficiency range, which
is kinder on the batteries and improves your long-term Levelized Cost of Energy (LCOE)that's the total lifetime
cost per kWh stored and discharged.
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packs are easier to keep at an optimal temperature than one massive block of cells. This directly extends cycle life, which
is a huge, often overlooked, factor in the ROI equation. A battery that lasts 10,000 cycles instead of 7,000
fundamentally changes the math.

The Standards That Make It Safe (And Bankable)

In the US and EU, you can't talk ROI without talking safety and compliance. Banks and insurers look for UL 9540
(system level) and UL 1973 (battery standard) in North America, and IEC 62619 for the international market. A
modular system certified to these standards isn't just saferit's more financeable. It de-risks the project, which can lower
your cost of capital. At Highjoule, we design every container from the ground up to meet and exceed these benchmarks,
because I've seen firsthand how a smooth, compliant commissioning process saves weeks and avoids costly rework.

Breaking Down the ROI: More Than Just Peak Shaving

A good ROI analysis for an EV charging BESS looks at multiple revenue streams and cost avoidances. It's not a single
trick pony.

Revenue/Cost Avoidance Stream How It Works Impact on ROI

Demand Charge Reduction The BESS discharges during short, Direct, immediate monthly savings,
high-power peaks to keep grid draw  often the fastest payback component.
below a set threshold.

Energy Arbitrage & Time-of-Use Store cheap grid power (or solar) Increases margin per kWh sold.

(TOU) Optimization overnight and discharge during According to the National Renewable
expensive peak periodsto sellto EV ~ Energy Lab (NREL), smart charging
drivers. coupled with storage can increase site

profitability by 20-40%.
Grid Services (Frequency Regulation, In many markets, a grid-connected Can provide significant ancillary

etc.) BESS can earn revenue by providing  income, but market-dependent.
fast-responding power to stabilize grid Requires advanced grid-interactive
frequency. inverters.

Deferred Grid Upgrade Costs Avoids or delays the need for expensive A massive capital cost avoidance that
transformer and line upgrades. dramatically improves net present value

(NPV).

Backup Power & Resilience Keeps chargers operational during briefAdds intangible brand value and can
grid outages, a key differentiator for ~ command premium pricing or ensure
commercial fleets. service contracts.

A Real-World Case: The 80-Stall Charging Plaza in Southern California

Let me tell you about a project we did near Los Angeles. A developer was building a large charging plaza with 80 stalls,
mix of Level 2 and DC Fast. The utility quote for the necessary grid upgrade was over $2 million and a 24-month
timeline. Unworkable.



https://www.nrel.gov
https://www.nrel.gov

Our solution was a phased, modular BESS approach. We deployed an initial 1.5 MW / 3 MWh containerized system,
UL 9540 certified, that acted as a "buffer.” It allowed the site to open with 40 stalls using the existing grid connection.
The BESS handled the peak shaving and provided TOU shifting. The revenue from the operating chargers started
flowing immediately.

Two years later, as demand justified it, they added a second identical 1.5 MW / 3 MWh module right next to the first.
The total system cost was less than the grid upgrade, and they had revenue-generating assets online two years earlier.
The modular design meant the expansion was a plug-and-play processminimal downtime, no re-engineering. That's
ROI you can see and touch.

Future-Proofing Your Investment: The Scalability Payoff

The final piece of the ROI puzzle is future-proofing. Battery chemistry is evolving. A rigid, welded-shut container is a
stranded asset in 10 years. A modular system with a standardized interface allows you to potentially upgrade battery
racks to newer, denser, safer chemistries as they become cost-effective. This protects your investment from technological
obsolescence.

So, when you're running your numbers, don't just look at the simple payback period. Look at the Net Present Value
over a 10-15 year horizon, factoring in phased capital expenditure, multiple value streams, and the optionality that
modularity provides. That's the analysis that wins board approval.

What's the biggest hurdle you're facing in making the business case for storage at your charging site? Is it the upfront
cost, the complexity of revenue stacking, or something else entirely? Let's talk it through.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO



http://www.tcpdf.org

