ROI Analysis of High-voltage DC Solar Containers for EV Charging
Stations
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Honestly, Let's Talk Real ROI for Your EV Charging Station's Solar
Container

If you're looking at deploying a battery energy storage system (BESS) to support your EV charging network, you've
probably been bombarded with specs, promises, and a whole lot of jargon. Having been on-site for more deployments
than I can count, from California to North Rhine-Westphalia, | want to cut through the noise. Let's have a coffee chat
about the one metric that truly matters for your business case: Return on Investment (ROI). Specifically, we're going to
dive deep into why a high-voltage DC solar container is becoming the go-to solution for savvy operators, and how to
analyze its real payback.
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The Real Cost of "Cheap" Power for Fast Chargers

The dream is simple: pair your solar canopy with a battery to power your DC fast chargers, reduce demand charges,
and maybe even earn some grid service revenue. The reality I've seen? Many projects start with a low-voltage AC-
coupled system because it seems familiar. But here's the catch: every time you convert powerfrom solar DC to AC for
the grid, then back to DC for the battery, then back to AC for the chargeryou lose energy. We're talking about
efficiency losses that stack up to 8-15% in a typical setup. That's energy you paid for in solar panels, literally vanishing
as heat. For a busy 350 kW charger, that's a significant chunk of potential revenue gone.

Why This Problem Eats Into Your Profits

This isn't just a technical hiccup; it's a direct hit to your bottom line. First, there's the demand charge killer. Without a
battery sized and responsive enough to shave peak loads, a single month of simultaneous fast-charging sessions can
result in a utility bill that makes you wince. I've seen sites where demand charges made up over 50% of the total
electricity cost. Second, there's undermonetized assets. Your solar array produces the most power in the middle of the
day, but EV charging often peaks in the evening. If your storage system can't efficiently capture that midday surplus for
later use, you're wasting your solar investment. Finally, there's complexity and upkeep. More conversion stages mean
more points of failure, more cooling needs, and ultimately, higher long-term maintenance costs.

The High-Voltage DC Container: More Than Just a Battery Box

This is where the high-voltage DC solar container changes the game. Think of it as an integrated, plug-and-play energy
hub. Instead of a scattered system of separate inverters, transformers, and battery racks, you get a pre-fabricated
container where the solar PV, the battery, and the EV charger all speak the same native language: Direct Current.

By using high-voltage DC coupling, you minimize conversions. Solar DC goes straight into the battery DC bus, and the
battery DC can feed directly to the EV charger's DC input. This simple architectural shift is the single biggest lever for
joule ve design bsess over this efficiency chain because we know
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that every percentage point of efficiency we save translates directly into faster payback for our clients.

What the Numbers Say: Industry Data Doesn't Lie

This isn't just our experience. The data backs it up. The National Renewable Energy Laboratory (NREL) has shown
that DC-coupled systems can achieve round-trip efficiency gains of 3-5% over AC-coupled systems in solar-plus-storage
applications. In the context of a 1 MWh system cycling daily, that's thousands of dollars worth of additional usable
energy per year.

Furthermore, the International Energy Agency (IEA) notes the critical role of storage in enabling cost-effective high-

power EV charging infrastructure, especially in areas with grid constraints. The trend is clear: integration and efficiency
are paramount.

A Story from the Field: A German Logistics Park

Let me give you a real example. We worked with a large logistics park in North Rhine-Westphalia. They had a 500 kW
solar roof and wanted to install four 150 kW fast chargers for their electric truck fleet. Their main pain points were grid
connection upgrade costs (quoted at over 200k) and unpredictable operating costs.

We deployed a 1.2 MWh Highjoule HV DC container. The solution was DC-coupled to their existing solar inverters
and directly integrated with the charging dispensers. The results after the first year?

¢ Demand Charges Reduced by 94%: The battery's peak shaving algorithm virtually eliminated demand spikes.

¢ Solar Self-Consumption Increased to 82%: Almost all solar energy was used on-site, either directly or via the
battery.

¢ ROI Timeline: The avoided grid upgrade cost alone significantly accelerated payback. Combined with
operational savings, their projected ROI dropped from an estimated 9 years for a baseline system to under 5
years.
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The key was the seamless, efficient integration that our containerized approach provided, all certified to the local VDE
and broader IEC 62933 standards they required.

Under the Hood: Key ROI Drivers Explained Simply
So, what exactly in that container drives the ROI? Let's break down two technical terms into plain English:

1. C-rate and Thermal Management: The "C-rate" is basically how fast you can charge or discharge the battery. A high
C-rate battery (like the ones we use) can deliver power to hungry EV chargers quickly. But high power generates heat.
Poor thermal management forces the system to throttle itself (derate) to avoid damage, killing your ROI when you need
power the most. Our containers use an advanced liquid cooling system that keeps cells at an optimal temperature,
ensuring you get the full, rated power output 24/7, summer or winter. This reliability is non-negotiable for commercial
charging.

2. Levelized Cost of Energy (LCOE): This is the total lifetime cost of your stored energy, divided by the total energy

delivered. It's the ultimate ROI metric. A high-voltage DC system improves LCOE by: Higher More energy
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When you optimize for LCOE, you're optimizing for real, long-term profitability.




How to Make This Work for Your Next Project
The potential is huge, but success hinges on deployment. Based on two decades of lessons learned, here's my advice:

o Safety First, Always: Insist on certifications like UL 9540 (US) and IEC 62933 (EU) for the entire energy storage
system. This isn't just paperwork; it's a proven safety design that insurers and authorities recognize. It's one less
headache during permitting.

¢ Think Beyond the Hardware: The container is a physical asset, but its brainthe energy management system
(EMS)is what maximizes ROI. Ensure it can intelligently decide when to charge from solar, when to discharge to
chargers, and when to participate in grid programs, all based on your specific tariffs and usage patterns.

¢ Partner with Local Experts: A container from a global provider needs local integration know-how. Work with
partners who understand the nuances of your local utility interconnection process, building codes, and incentive
programs. At Highjoule, our model is to provide the core, certified technology and work hand-in-hand with
trusted regional integrators to ensure a smooth, compliant deployment and ongoing support.

The math for high-voltage DC solar containers in EV charging is getting more compelling every quarter. The question

is no longer if storage is needed, but how to deploy the most financially intelligent system. What's the biggest hurdle
you're facing in your current site plan?
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