ROI Analysis: LFP 1IMWh Solar Storage for EV Charging Stations
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The Real Math Behind 1MWh of LFP Storage for Your EV Charging
Hub

Honestly, if 1 had a dollar for every time a client asked me, "Is adding battery storage to our EV charging project
actually worth it?"... well, let's just say | wouldn't be writing this from a jobsite trailer. It's the million-dollar question,
literally. The push for EV infrastructure is massive, but the grid strain and demand charges can turn a promising
charging station into a financial headache overnight. I've seen it firsthandoperators watching their utility bills spike
every time a fleet of vehicles plugs in.

So, let's cut through the hype. We're going to talk real numbers, real physics, and real on-the-ground experience about
integrating a LMWh Lithium Iron Phosphate (LFP) battery system with solar for EV charging. This isn't just theory; it's
about making a solid business case that stands up to scrutiny from your CFO.
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The Problem: Why EV Charging Stations Are a Utility Bill Nightmare

Picture this: You've built a beautiful, high-power charging plaza. Then, 5 electric trucks roll in at 4 PMpeak grid time.
Each charger pulls 350 kW. Suddenly, you're demanding over 1.7 MW from the grid. Your utility sees that as a huge,
instantaneous spike. In most commercial rate structures, you're not just paying for the total energy (kWh), you're getting
hammered on "demand charges'fees based on that peak 15-minute draw. This can constitute up to 70% of a
commercial site's electricity bill. It's brutal.

And it's not just cost. That kind of concentrated demand can require expensive grid upgrades. I've been on projects
where the quote for a new transformer and service line added six figures to the budget before a single charger was
installed. The grid wasn’'t designed for this, and the solution can't just be "build more power plants.”

The Data: What the Numbers Say About Storage + EV Charging

This isn't speculation. The National Renewable Energy Laboratory (NREL) has done extensive modeling. Their studies
show that coupling storage with EV charging can reduce demand charges by 30-50% and provide substantial grid
services revenue in certain markets. Furthermore, the International Energy Agency (IEA) notes that smart charging,
enabled by on-site storage, is critical to integrating EVs without destabilizing the grid.

The key is shifting the energy draw. Instead of taking all that power from the grid at peak times, you store cheap,
abundant solar or off-peak grid energy in a battery. Then, you discharge it when the chargers need it most. You smooth

out that demand spike, and your utility sees a much calmer, more predictable customer. That's where the savings are
born.

The Solution: LFP 1IMWh Storage as Your Financial & Operational Buffer

Enter the lMWh LFP battery system Why thls specmc size and chemlstry? For a busy charging hub, IMWh is a

S = e " —


https://www.nrel.gov/docs/fy23osti/85600.pdf

It's large enough to make a serious dent in demand charges but not so massive that the upfront cost becomes
prohibitive.

And why LFP? Honestly, for 95% of commercial stationary storage today, it's the go-to. It comes down to safety,
longevity, and total cost. LFP chemistry is inherently more stable than other lithium-ion types. It's less prone to thermal
runawaya non-negotiable point when you're installing this near public or fleet infrastructure. The cycle life is
exceptional. We're talking 6,000+ cycles to 80% capacity, which translates to a system that can charge and discharge
daily for well over 15 years. That longevity is the bedrock of a positive ROI.

At Highjoule, when we design these systems, we're not just dropping off a container. We model your specific charging

profiles, local utility rates (think time-of-use in California or capacity markets in the UK), and solar generation. The goal
is to right-size the system so every kilowatt-hour stored and discharged is working hard for your bottom line.

Case Study: A 50-Stall Fleet Depot in California's CAISO Territory

Let me walk you through a real, anonymized project we completed last year. A logistics company in the Inland Empire,
California, built a new depot for 50 electric delivery vans. The challenge was twofold: astronomical Southern California
Edison demand charges and a desire to use their large rooftop solar array more effectively.

The solar was producing most during the day, but a major fleet charging event happened from 6-9 PM when vans
returned. They were exporting solar and then buying expensive peak power. We deployed a IMWh LFP system, UL
9540 certified, integrated with their solar and charging management software.

The system was programmed to:
® Store excess midday solar.

* Discharge during the 6-9 PM peak, covering ~80% of the charging load.
* Perform a brief "demand charge capping™ maneuver if a sudden surge was detected.
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The result? A 44% reduction in their monthly demand charges in the first year. The solar self-consumption rate jumped
from 30% to over 85%. The payback period, factoring in California's SGIP incentive, is projected at under 7 years. For
a system with a 15-year design life, that's a compelling investment. The site manager told me his single biggest relief was
operational: "Now | don't have to stagger charging schedules and worry about the grid connection tripping."

Tech Breakdown: C-Rate, Thermal Management & LCOE in Plain English

Let's demystify some jargon you'll hear. This is the stuff that makes or breaks a system's ROI over a decade.

C-Rate: Think of this as the "speed limit" for the battery. A 1MWh battery with a 1C rating can discharge at 1 MW for
one hour. A 0.5C rating means it can only discharge at 500 kW (so it would take 2 hours to empty). For EV charging,
you need a C-rate that matches your charger power. If you have ten 150 kW chargers, you need a battery that can
discharge fast enough to support them. Most modern LFP systems for this application sit in the 0.5C to 1C range, which
is a sweet spot for power, cost, and longevity.

Thermal Management: This is the unsung hero. Batteries perform best, last longest, and stay safest within a tight
temperature range. A cheap system might skimp here. A robust one, like our Highjoule design, uses a liquid cooling
system that actively circulates coolant to keep every cell within a few degrees of its ideal temperature. 1've opened up
units after 5 years in the Arizona desert, and the cell consistency is perfect. Poor thermal management leads to early
degradation, which destroys your ROI.

Levelized Cost of Storage (LCOS): This is the key metric. It's the total cost of owning and operating the storage system
over its life, divided by the total energy it delivered. It factors in the upfront cost, financing, maintenance, efficiency
losses, and degradation. A high-quality LFP system aims for a low LCOS. The goal is for the value of the services it
provides (demand charge savings, energy arbitrage, grid services) to exceed the LCOS. That's your profit.

Making It Work: Standards, Deployment, and the Long Game

Deploying this isn't plug-and-play. In the US, UL 9540 is the essential safety standard for the entire energy storage
system. In the EU, it's IEC 62619. These aren't just stickers; they represent a rigorous testing regimen for electrical
safety, battery management, and fire risk. Never, ever compromise here. Your local fire marshal will ask for it, and your
insurer will demand it.

The deployment should be turnkey from a provider with local field crews. You need someone who can handle the
interconnect agreement with the utility, the building permits, and the ongoing software updates and maintenance. At
Highjoule, our service model includes remote performance monitoring. We can often spot and diagnose a cooling pump
anomaly or a communication glitch before the site operator even notices, and dispatch a local technician. That uptime
is critical for your ROI.

So, isa IMWh LFP system right for your next EV charging project? If your site faces high demand charges, has or plans
to have solar, and values both resilience and long-term cost control, the numbers are increasingly persuasive. The
question is no longer "if" but "how" and "with whom." What's the one pain point in your current or planned charging
operation that keeps you up at night?
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