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When the Sun Sets and the EVs Need to Charge: A Real Look at 1IMWh
LFP Solar Storage

Hey there. Grab your coffee. Let's talk about something | see on site all the time now: a parking lot full of electric
vehicles, a bank of fast chargers, and a local grid that's starting to sweat. The push for electrification is fantastic, but
honestly, it's creating a new kind of headache for facility managers and site hosts. The grid connection you have today
might not be ready for the power demand of tomorrow's EV fleet. That's where a real, boots-on-the-ground solution
comes in pairing solar with a dedicated, large-scale battery. Today, | want to walk you through a specific, real-world
case study of a IMWh LiFePO4 (LFP) solar storage system built for EV charging. It's not theory; it's what's working
right now to solve real problems.
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The Real Problem: More Than Just "Range Anxiety"

We've all heard about "range anxiety" for drivers. But there's a parallel "grid anxiety" developing for anyone hosting
EV chargers. The phenomenon is simple: commercial and public EV charging stations, especially DC fast chargers,
have immense, instantaneous power demands. When multiple vehicles plug in during peak hoursoften coinciding with
late afternoon grid peakit can create a huge spike. This isn't just a utility problem. For you, the site host, it can mean:

¢ Demand Charges: Your electricity bill isn't just about total energy used (kWh); it's also about your peak power
draw (kW). One hour of high-power charging can spike your demand charge for the entire month. 1've seen bills
where demand charges make up over 50% of the total.

* Grid Upgrade Costs: Want to install more chargers? Your utility might tell you that your current service
connection is maxed out. The cost to upgrade transformers and distribution lines can run into hundreds of
thousands of dollars and take years. It's often the single biggest blocker for expanding a charging hub.

¢ Intermittent Solar: You might have solar panels on your canopy. That's great for daytime charging. But what
about the evening commute, when solar generation drops but charging demand soars? Without storage, you're
still pulling heavily from the grid at the worst possible time.

Why It Hurts: The Cost and Complexity of Grid Upgrades

Let's agitate that pain point a bit. This isn't a hypothetical. According to the National Renewable Energy Laboratory
(NREL), widespread EV adoption could increase electricity demand by up to 38% in some regions by 2050. The local
distribution infrastructure wasn't built for this. I was on a project in California where the initial quote for a necessary
grid upgrade to support a planned 20-stall charging plaza was over $800,000. The project was almost scrapped before it
began.

And it's not just about money. It's about reliability. Straining a local transformer doesn't just risk your operation; it can
affect the whole neighborhood. Utilities are getting stricter about these impacts. The old way of just pulling more from
the grid is becoming prohibitively expensive and complex. You need a buffer, a shock absorber for your power needs.
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The Solution in Action: A IMWh LFP System on the Job

This is where our case study comes in. We deployed a 1MWh battery energy storage system (BESS) using Lithium Iron
Phosphate (LFP) chemistry, directly coupled with a 500kW solar canopy, at a logistics park in Germany's North Rhine-
Westphalia region. The site operates a fleet of electric delivery vans and offers public charging.

The Challenge: The site had a firm grid connection limit. They wanted to double their charging stalls but were denied a
grid upgrade due to local capacity constraints. Their existing solar was underutilized, often exporting power at noon
when charging demand was low, only to buy it back at a premium in the evening.

The Solution & Outcome: We integrated a LMWh LFP battery system in a standalone container. Here's how it works
in practice:

* Daytime (Solar Peak): The solar panels power the chargers directly. Any excess solar, instead of being sold back
to the grid at a low rate, is stored in the LFP battery.

* Evening (Charging & Grid Peak): As vans return and public charging demand peaks, the system draws from the
battery first. This "shaves" the peak load from the grid, avoiding massive demand charges.

* Night/Off-Peak: The battery intelligently tops up from the grid during super-off-peak hours when electricity is
cheapest, preparing for the next day.

The result? The site avoided a 300,000+ grid upgrade, cut its monthly demand charges by an average of 40%, and
increased its on-site renewable consumption from 30% to over 80%. The system paid for itself in under 5 years. This is
the power of right-sized, smartly controlled storage.

Making It Work: The Nuts and Bolts of Reliable Storage

Okay, so storage is the answer. But why LFP? And how do you make sure it's safe and lasts? Let me give you some
insider perspective, the kind of stuff we sweat over so you don't have to.

e buffering EV ch
RSy
= l"’-..‘

—————— S T il e e



workhorse. Its chemistry is inherently more stable than other lithium-ion types, which is non-negotiable for safety,
especially in public or semi-public areas. It also has a longer cycle life think 6,000+ full cycles versus 3,000-4,000 for
some others. For a system that might cycle daily, that extra longevity directly translates to a lower Levelized Cost of
Storage (LCOS), which is just a fancy way of saying your cost per kwWh stored over the system's life is cheaper.

Thermal Management is Everything: | can't stress this enough. A battery's performance and lifespan live and die by its
temperature. In our deployments, like the one in Germany, we use a liquid-cooled thermal management system. It's like
a precision air-conditioning system for each battery module. It keeps the cells in their happy zone (usually 20-25C)
whether it's a freezing German winter or a hot summer day. This prevents premature aging and maintains safety. A
passive air-cooled system often can't keep up with the heat generated during high-power (high C-rate) charging and
discharging of a busy EV station.

The "C-Rate" Talk: You'll hear engineers like me talk about "C-rate." It simply means how fast you charge or discharge
the battery relative to its size. A LMWh battery discharged at a 1C rate is delivering LMW of power for one hour. For
EV charging, you need a battery that can handle a high C-rate discharge (e.g., 1C or more) to support multiple fast
chargers kicking on simultaneously. LFP batteries excel at this sustained high-power output, which is crucial for the
application.

Standards You Can Trust: This isn't a lab experiment. For any site in the US or EU, the system must be built to and
certified to local standards. In the US, that's UL 9540 (the standard for energy storage systems) and UL 1973 (for
batteries). In Europe, it's IEC 62619. When we at Highjoule Technologies design our systems, compliance isn't an
afterthought; it's the foundation. It's what gives inspectors, insurers, and you the confidence that the system is safe. Our
containerized solutions are tested and certified as complete units, which simplifies permittinga huge time-saver I've
appreciated on countless projects.

Your Next Steps: Thinking About Your Site

So, what does this mean for you? If you're planning EV charging infrastructure or feeling the pinch of demand charges
from your existing setup, consider storage not as an extra cost, but as the enabler. It's what lets you expand without the
brutal grid upgrade, and it turns your solar from a daytime helper into a 24/7 asset.

The key is to start with a detailed look at your site's specific "load profile” your power usage over time and your goals.
How many chargers? What's your grid limit? What are your solar resources? From there, you can size a system that
makes economic sense. At Highjoule, we've built our service model around this analysis-first approach, because I've
seen too many projects suffer from a one-size-fits-all mentality. The right partner will help you navigate the incentives
(like the ITC in the US or various EU grants), the permitting maze, and the long-term operational support.

What's the biggest power constraint you're facing at your site today?
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