High-voltage DC Hybrid Solar-Diesel Systems for EV Charging:
Wholesale Price & Cost Efficiency
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The Real Cost Problem Isn't the Price Tag

Let's be honest. When you're looking at deploying an EV charging hub, especially for a fleet or a public station, the first
number that grabs your attention is the upfront capital cost. I've sat across the table from countless facility managers
and CFOs in the US and Europe, and the initial reaction to the wholesale price of a high-voltage DC hybrid solar-diesel
system for EV charging stations is often a sharp intake of breath. It looks big on paper. But here's what 20 years on site
has taught me: focusing solely on that purchase order is like buying a car based only on the sticker price, ignoring fuel,
maintenance, and resale value.

The real problem we're seeing across the industry is Total Cost of Ownership (TCO) opacity. You might get a cheap
AC-coupled system quote that seems attractive, but it layers on conversion losses (AC to DC for battery, DC to AC for
solar, AC to DC again for the charger you get the idea), demands more balance-of-system components, and often leads
to higher long-term operational expenses. According to the National Renewable Energy Laboratory (NREL), system
architecture can influence round-trip efficiency by 5-10%, which directly hits your Levelized Cost of Energy (LCOE)
over a 15-year project life.

Why This Hurts More Than Your Budget

This isn't just a line item on a spreadsheet. 1've seen this firsthand. An industrial park in Germany opted for a low-cost,
fragmented system. The "agitation" came later: skyrocketing demand charges because the storage couldn't respond fast
enough, diesel genset wear and tear from constant cycling it wasn't designed for, and integration nightmares between
solar, storage, and charging hardware from three different vendors.

It amplifies three core pains:

* Predictable Cash Flow Erosion: Inflated and unpredictable operational costs eat into your charging revenue.

¢ Grid Dependency & Risk: Without a properly integrated system, grid outages or demand spikes can halt your
charging operations, impacting fleet logistics or customer satisfaction.

* Future-Proofing Anxiety: Will the system scale when you add more chargers? Is it compliant with evolving local
grid codes (like IEEE 1547 in the US or VDE-AR-N 4110 in Germany)? A cheap system today often means a
stranded asset tomorrow.

A Smarter Path Forward: High-Voltage DC Hybrid Architecture

So, what's the solution? It's shifting the conversation from component price to system value. This is where the high-
voltage DC hybrid system shines as a holistic solution. Think of it as an integrated power ecosystem, not a box of parts.

The core idea is elegant in its simplicity: keep as much power as possible in efficient DC form. Solar PV (DC) connects
directly to a DC-coupled battery storage system (DC), which then feeds high-power DC fast chargers (DC). The diesel
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genset acts as a backup and grid-forming asset, feeding into the same DC bus when needed. This architecture minimizes
conversion steps, boosting overall efficiency from a typical ~85% to 92%+. Every percentage point of efficiency saved is
money that stays in your pocket over decades.

For us at Highjoule, designing such systems isn't just about specs; it's about solving the on-the-ground headaches we've
witnessed. Our approach bakes in compliance from the startUL 9540 for the energy storage system, UL 1973 for the
batteries, and IEC 62933 for overall performanceso you're not navigating certification minefields during commissioning.

Making Sense of the "Wholesale Price"

When we talk about the wholesale price for a high-voltage DC hybrid solar-diesel system for EV charging stations, we're
bundling significant value that a piecemeal procurement misses. The price reflects:

* Integrated Power Conversion: Fewer, larger, high-efficiency converters instead of multiple small ones.

* Advanced Controller: A single "brain" that optimally dispatches solar, battery, diesel, and grid power in real-
time, prioritizing the lowest LCOE.

¢ Safety & Compliance Engineered In: A unified thermal management system for the battery and power
electronics, designed to UL and IEC standards, is more effective and safer than disparate systems.

The International Energy Agency (IEA) notes that system integration is a key cost-reduction lever for storage. You're

paying for optimization, not just hardware.

From Blueprint to Reality: A California Case Study

Let's make this concrete. We deployed a system for a last-mile logistics depot in California's Central Valley. The
challenge: Power 12 fleet electric trucks overnight in a region with high afternoon grid congestion and time-of-use rates,
while ensuring 24/7 uptime.

The |n|t|al quotes for standard AC systems were Iower But our proposal for a 1.5MW/3MWh hlgh-voltage DC hybrid
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years. The key was the DC architecture’s efficiency in using solar to directly charge both the trucks and the BESS
during the day, then using the stored energy during peak rate periods. The diesel genset has barely run 50 hours in the
past yearit's purely a reliability backstop.

The wholesale system price was a single, turnkey number. It covered everything: the containerized UL 9540-certified
BESS, the DC power conversion, the controller, and the interconnection design for the local utility. The client's team
didn't have to manage five different vendors.

The Engineer’s Perspective: It's All About Balance

Okay, let's geek out for a minute, but I'll keep it in plain English. The magic (and what justifies the system price)
happens in the balancing act.

First, C-rate. This is basically how fast you charge or discharge the battery relative to its size. A high C-rate capability
(like 1C or more) means the battery can absorb solar peaks or deliver high power to chargers quickly. But pushing high
C-rates constantly stresses the battery. Our job is to design the system and its control logic so it operates at the most
economical C-rate most of the time, preserving battery life. That's a direct LCOE win.

Second, Thermal Management. This is non-negotiable. I've opened up poorly managed battery cabinets on site, and
the heat spots tell a story of accelerated degradation. A high-voltage DC system generates heat in concentrated areas.
Our designs use liquid cooling for precise temperature control across every cell, which is crucial for safety (meeting UL
9540A test criteria) and for hitting that 10,000-cycle lifetime promise. You pay for this in the system price, but it saves
you a fortune in premature replacement.

Finally, LCOE (Levelized Cost of Energy). This is the ultimate metric. It factors in the wholesale price, installation,
financing, efficiency losses, maintenance, and lifespan. A high-voltage DC hybrid system aims for the lowest possible
LCOE by maximizing efficiency and longevity, even if the initial line item appears higher.
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The market is moving past the era of buying the cheapest battery cabinet. It's about buying a guaranteed energy
outcome. When you evaluate the wholesale price of a high-voltage DC hybrid solar-diesel system for EV charging
stations, you're really evaluating the cost of reliable, efficient, and compliant electrons for the next 15+ years.

The question 1'd leave you with is this: For your next EV charging project, will you measure cost by the invoice you pay
today, or by the predictable operating margin you protect for the next decade?

Honestly, the right choice changes everything.
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