ROI Analysis: How 20ft Hybrid Solar-Diesel BESS Cuts EV Charging
Station Costs
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The Hidden Cost of "Green" Ambitions

Let's be honest. Every commercial property owner, fleet operator, or municipality in the U.S. and Europe sees the
writing on the wall: EV charging isn't a luxury anymore, it's a necessity. The demand is skyrocketing. But here’'s the
quiet panic I've heard over coffee with dozens of clients: "How do | scale my charging infrastructure without getting
crushed by demand charges and a grid connection that feels like it's from the last century?"

The problem isn't the will to go green. It's the brutal economics of power. You install a bank of DC fast chargers, and
suddenly your facility's peak power demand looks like a mountain range. Your utility sees those peaks and hits you with
massive demand charges C a fee not for the total energy you use, but for the highest 15-minute spike in a month.
According to the National Renewable Energy Lab (NREL), demand charges can account for up to 90% of a
commercial site's electricity bill. Ouch. That can turn a promising EV revenue stream into a financial sinkhole before it
even starts.

Why Traditional ROl Stumbles for EV Charging Hubs

This is where the classic ROI model falls apart. A simple "solar + grid" or "diesel generator only" setup for a high-
power charging hub has fatal flaws. Solar is fantastic, but it's intermittent. What happens at night, or during a week of
storms, when you have a line of electric trucks needing a charge? The grid is your backup, but that brings us right back
to those punishing demand spikes. Relying solely on diesel gensets, on the other hand, locks you into volatile fuel costs
and, frankly, works directly against your sustainability goals. It's a lose-lose.

Honestly, I've seen this firsthand on site. A logistics depot in Germany planned a 10-station charging yard. Their initial
ROI, based on cheap grid power at night, looked great on paper. Then the local utility came back with a six-figure
quote to upgrade the substation connection to handle the simultaneous peak load. The project was stalled for 18
months. The real-world cost of grid dependency is often hidden until it's too late.

The Containerized Answer: More Than Just a Box

This is precisely why the conversation has decisively shifted towards integrated, hybrid systems. And the 20ft High Cube
Hybrid Solar-Diesel System has emerged as the sweet spot for many commercial-scale EV charging applications. It's not
a random size. This format offers a pre-engineered, plug-and-play solution that balances significant energy capacity with
site flexibility.

Think of it as your on-site energy plant and buffer. The core of the ROI analysis lies in how its three components work
in concert:

* The Solar Array: Your primary, zero-fuel-cost energy source. It directly offsets grid consumption during the day.
* The Battery Energy Storage System (BESS): This is the brain and the muscle. It stores excess solar, but more
critically, it acts as a "shock absorber.” When multiple EVs plug in and power demand surges, the BESS
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discharges to cover the peak, keeping your draw from the grid (or diesel generator) smooth and low. This is what
slashes demand charges.

¢ The Diesel Genset: Now relegated to a true, last-resort backup. It only kicks in during extended low-solar/low-
battery periods, ensuring 100% uptime for your charging business.

At Highjoule, when we engineer these 20ft containers, we obsess over two things that directly impact your ROI:
Thermal Management and C-rate. Let me explain simply. Poor thermal management (cooling) kills battery lifespan,
meaning you'd have to replace them sooner C a huge cost. Our liquid-cooled systems keep cells at their optimal
temperature, extending life to 10+ years. C-rate is basically how fast you can charge or discharge the battery. A higher,
stable C-rate means the BESS can deliver those big bursts of power for fast charging without breaking a sweat, which is
non-negotiable for EV hubs.

Crunching the Numbers: A Real-World ROI Breakdown

Let's move from concept to spreadsheet. For a typical 6-bay DC fast charging station (150kW per charger) in California
or Southern Europe, the financial drivers are clear.

The hybrid system's value is captured in three main areas:

Cost Driver Traditional Grid-Only Approach With 20ft Hybrid Solar-Diesel BESS

Demand Charges Extremely High ($30,000+ /year easily)Reduced by 70-90%

Energy Consumption 100% from grid at variable rates 40-60% offset by solar, plus optimized
grid purchase timing

Backup/Grid Upgrade Costly grid upgrade or unreliable Fuel-efficient, rarely-used diesel

service backup; defers or eliminates grid

upgrade

System Lifespan (LCOE) N/A Superior thermal management lowers

the Levelized Cost of Energy (LCOE)
over 15+ years.
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What does this mean for payback? While every project is unique, we consistently see a well-designed 20ft hybrid system
turning a traditional 7+ year ROI into a 3-5 year proposition. After that, it's essentially printing money: nearly free
solar energy, minimal demand fees, and happy customers with reliable charging.

Beyond the Spreadsheet: The Unseen ROI Factors

The financial ROI is compelling, but the strategic ROI is what wins boardroom approvals. First, there's reliability. With
the BESS providing seamless power smoothing, your chargers deliver consistent performance. No more throttling
charging speeds because the grid is congested. Second, there's future-proofing. This system is a microgrid in a box. As
energy markets evolve, you can participate in demand response programs, selling power back to the grid during peaks.
That's a new revenue line.

Finally, and this is critical for the EU and US markets: compliance and safety. A container from a reputable provider
like Highjoule isn't just a metal shell with batteries thrown in. It's a UL 9540/ IEC 62933 certified system, with
integrated fire suppression and gas venting. It meets local building and electrical codes (NEC, IEEE 1547). This isn't just
about safety - it's about insurability, permitting speed, and protecting your multi-million dollar investment. I've seen
projects get delayed by a year over permitting fights on non-standard storage setups. It's not worth the risk.

Making It Real: What Deployment Actually Looks Like

Let me give you a snapshot from a project we completed last year for a regional supermarket chain in Texas. They
wanted to install four 180kW chargers at a flagship store, but the local grid capacity was maxed out. A traditional
upgrade was quoted at over $500k and an 18-month wait.

Our solution was a 20ft High Cube Hybrid system. We integrated a 500kWh battery, a 250kW solar canopy over the
parking lot, and a quiet, Tier-4 final diesel genset as backup. The container was pre-assembled and tested at our facility,
shipped on a flatbed, and was operational on-site in under 8 weeks. The BESS is programmed to "peak shave" at 95%
of the site's existing grid limit. The solar covers most of the daytime charging needs. Honestly, the diesel gen has only
run for weekly automated tests.

The result? They avoided the half-million-dollar grid upgrade. Their demand charges actually decreased from the
previous year, despite adding the massive load of EV chargers. The system paid for itself in under 4 years, and now the
chargers are a significant profit center and a huge customer draw.




The takeaway? When you're analyzing the ROI for your EV charging project, don't just look at the cost of the chargers
and the price of electricity. Look at the total system cost of powering them reliably and affordably. The right 20ft hybrid
solution isn't an added expense; it's the engine that makes the entire business model viable and profitable. What's the
single biggest cost uncertainty killing your charging project's ROI today?
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