Grid-forming 1IMWh Solar Storage for EV Charging: Environmental
Impact & ROI
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Let's Talk About the Real Cost of Powering EVs: It's Not Just About the Charger

Honestly, if I had a dollar for every time a client showed me plans for a new EV charging hub focused solely on the
dispensers, 1'd probably be retired by now. Don't get me wrong, the chargers are crucial. But sitting here, thinking
about the projects I've been on from California to North Rhine-Westphalia, the real storyand the real environmental
impactstarts way before the first electron hits a car battery. It starts with how you generate, store, and manage that
power on-site. And that's where the conversation about grid-forming 1IMWh solar storage systems gets really interesting.
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The Hidden Problem: Grid Strain & The "Dirty Peak" for EV Charging

The phenomenon is clear across both the US and Europe: EV adoption is accelerating, but grid infrastructure isn't
keeping the same pace. You see it when a fleet of trucks plugs in simultaneously at a depot, or when public fast-charging
stations hit peak hours. The immediate demand spike can be brutal. Utilities often have to fire up peaker plantstypically
fossil-fuel-basedto meet these sudden loads. The International Energy Agency (IEA) has highlighted how unmanaged
EV charging can shift emissions upstream, negating some of the vehicle's environmental benefits. So, you're solving a
tailpipe emissions problem but potentially creating a smokestack one.

Why It Matters: More Than Just Carbon Footprint

Let me agitate this a bit from a pure business perspective, because that's what matters on the ground. This grid strain
translates directly into costs and risks for you, the site owner.

¢ Demand Charges: Your utility bill isn't just about total energy used (kWh); it's about your peak power draw
(kW). A sudden 500kW demand from multiple DC fast chargers can create a monthly demand charge that
obliterates your profitability. I've seen sites where demand charges made up over 50% of the electricity bill after
installing EV chargers.

* Grid Upgrade Costs: Want more capacity? The quote from the utility to upgrade transformers and lines can run
into hundreds of thousands of dollars, with lead times measured in years, not months.

¢ Resilience Liability: If your charging hub goes dark during a grid outage, you're not just losing revenue. For fleet
operators, it means stranded assets and broken logistics chains. The business risk is enormous.

The Solution Unpacked: A 1IMWh Grid-Forming Solar Battery

This is where the integrated system comes in. We're not talking about a simple solar array or a basic battery tacked on.
The solution is a grid-forming 1MWh Battery Energy Storage System (BESS) coupled with on-site solar. The "grid-
forming™ part is keyit means the inverter can create its own stable voltage and frequency waveform, acting like a mini,
independent grid. This allows it to:

* Soak Up Solar: Capture every possible kilowatt-hour from your rooftop or canopy PV, even when the grid is

ing your grid draw flat
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and low. This is where you slaughter those demand charges.
¢ Provide Backup: Keep your EV chargers operational during outages, turning a cost center into a resilience asset.

The 1MWh capacity is a sweet spot for many commercial/industrial charging hubs. It's substantial enough to make a
real dent in demand and provide meaningful backup, without being overly complex or space-intensive. It's the size | see
most often in the field for these kinds of applications.

A Real-World Case: Lessons from a German Logistics Park

Let me give you a real example. We worked with a large logistics company in North Rhine-Westphalia. They had a fleet
of 40 electric delivery vans and needed overnight charging. Their challenge was twofold: limited grid connection
capacity and a corporate mandate to reduce Scope 2 emissions.

The deployed solution was a 1.2MWh BESS with grid-forming capabilities, paired with 800kW of rooftop solar. The
BESS was charged primarily by solar during the day, with a top-up from the grid at night during off-peak, low-cost
rates. Then, from 10 PM to 6 AM, the system powered the charging stations almost entirely from the battery.

The results after a year? A 92% reduction in peak demand charges and over 70% of the charging energy coming
directly from solar+storage. Honestly, the most satisfying moment was when the site manager told me they'd weathered
two minor grid disturbances without their charging schedule slipping a minute. The system just islanded and kept going.
That's operational resilience you can't buy from the utility.

The Tech in Plain English: C-rate, Thermal Management & LCOE

Okay, let's geek out for a minute, but I'll keep it coffee-chat simple. When you're evaluating a BESS for this job, three
things matter more than the marketing fluff:

1. C-rate (Charge/Discharge Rate): Think of this as the "power personality" of the battery. A 1IMWh battery with
a 1C rate can deliver IMW of power. For EV charging with high-power DC chargers, you need a C-rate that
can handle that bur.st._A 0.5C system might only deliver 500kW, which could be a bottleneck. You need to
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2. Thermal Management: This is the unsung hero of safety and longevity. Batteries get hot, especially when
discharging fast for EV charging. A poor thermal design (like some basic air-cooling) leads to hot spots, faster
degradation, and, in the worst case, thermal runaway. 1've seen firsthand on site how a liquid-cooled system,
which precisely controls each cell's temperature, can maintain performance and safety over thousands of cycles.
It's non-negotiable for mission-critical applications.

3. Levelized Cost of Storage (LCOE): This is your true north metric. It's the total cost of owning and operating the
system over its life, divided by the total energy it will dispatch. A cheaper upfront battery that degrades quickly
or has high maintenance costs will have a terrible LCOE. The goal is to minimize LCOE. A high-quality, well-

managed system might cost more Day 1 but saves you massively Year 5 through Year 15 by still performing near
its original capacity.

Making It Work for You: Standards, Safety & Long-Term Thinking

This is where the rubber meets the road. Deploying this technology isn't plug-and-play. At Highjoule, our focus is on
systems that are built to last and safe to operate in the real world. That means every component, from the battery racks
to the power conversion system, is designed and tested to the most stringent local standardsUL 9540 in North America
and IEC 62619 in Europe. These aren't just stickers; they represent a rigorous safety philosophy that includes system-
level testing for fire, electrical safety, and grid interaction.

The environmental impact equation is complete only when you consider the system's entire lifecycle. We design for
longevity (optimizing that LCOE) and for end-of-life. Using modular architectures means individual components can be
serviced or upgraded without replacing the entire container, reducing waste. And we partner with certified recycling
chains to ensure responsible handling at the end of its long service life.

So, the next time you're planning an EV charging project, look beyond the dispensers. Ask your team or your vendor:
"What's our plan to manage the peak, leverage on-site solar, and ensure resilience?" The answer will define not just your

environmental footprint, but your operational and financial success for the next decade. What's the one grid constraint
in your area that keeps you up at night?
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