Optimizing All-in-One PV Storage for EV Charging: A Practical Guide
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The Real Problem: It's Not Just About Adding Batteries

Honestly, I've been on enough site visits to see the pattern. A business in California or a municipality in Germany
decides to "go green" and support electric vehicles. They install a row of DC fast chargers, maybe even put some solar
panels on the canopy. Then, a few months later, the facility manager calls us. Their electricity bill has skyrocketed,
they're hitting peak demand charges they never anticipated, and the local grid connection is straining under the load,
delaying their plans for expansion.

The problem isn't the intent. It's the approach. Treating the EV charger, the solar array, and the grid as separate pieces
is a recipe for inefficiency and unexpected cost. According to the National Renewable Energy Laboratory (NREL),
unmanaged EV charging can increase peak demand at a site by over 50%. That's not just an energy cost issue; it's a
fundamental infrastructure stress test.

The Cost Squeeze: When "Savings" Become an Expense

Let's agitate that pain point a bit. I've seen this firsthand on site. A commercial fleet depot in the Netherlands installed
fast chargers. Their solar generation peaked at noon, but their fleet returned for charging at 4 PM, creating a huge
mismatch. They were buying expensive peak power from the grid while their solar energy was being sold back at a
lower rate. The financial model just didn't work.

The hidden killer? Demand charges. In many US and European commercial tariffs, you pay not only for the total
energy (kwh) but for the highest 15-minute power draw (kW) in a month. A few simultaneous fast-charging sessions can
spike that demand, leading to bills that undermine the operational savings of EVs. Suddenly, your sustainability project
is a line-item CFO is questioning.

The Safety and Compliance Hurdle

Beyond cost, there's the maze of standards. Is your battery system UL 9540 certified? Does the power conversion meet
IEC 621097 What about the local fire codes for battery storage proximity? Piecing together components from different
vendors turns compliance into a nightmare. You become the system integrator, holding all the liability.

The Integrated Solution: Thinking in Systems, Not Silos

This is where the all-in-one integrated photovoltaic storage system shifts from being a "nice-to-have" to the core
operational solution. The optimization isn't about any single component; it's about the intelligence that binds them
together.

Think of it as the central nervous system for your site's energy. It doesn't just see a solar panel, a battery, and a charger.
It sees:

* A source of low-cost, clean energy (solar).
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¢ A flexible, controllable load (the EV chargers).
¢ A fallback and revenue source (the grid).

The system's brain constantly optimizes between these elements in real-time. Its goal? Minimize total cost of energy,
flatten the demand curve, and ensure reliability. At Highjoule, when we design these systems, we're not just supplying
hardware; we're programming an energy strategy tailored to that specific site's load profile and tariff structure.

A Case Study from Texas: From Grid Anxiety to Revenue Stream

Let me give you a real example. We worked with a logistics park near Dallas. They had 500 kW of rooftop solar and
wanted to add ten 150 kW chargers for their electric trucks. The local utility quoted a 12-month wait and a $500k
upgrade cost for a new substationa non-starter.

The Challenge: Deploy charging now without the grid upgrade, and make the solar useful for overnight charging.

The Highjoule Solution: We deployed a 1 MWh, UL 9540A-tested all-in-one BESS container, integrated directly with
their existing solar inverters and the new charging dispensers. The system was programmed with a few key rules:

* Priority #1: Use solar directly for charging during the day.

* Priority #2: Charge the battery with excess solar.

* Priority #3: Use stored battery power to supplement charging, especially during early evening peaks, capping
grid draw at a pre-set limit.

* Bonus Mode: Participate in the ERCOT grid services market during periods of low site activity, generating
revenue.

The result? They avoided the $500k upgrade, cut their demand charges by 40% in the first quarter, and are now
exploring revenue from grid services. The optimization was in the control logic, turning a constraint into a profit center.

Key Techn / ement & LCOE

X

—————— S T il e e



When we talk optimization, we're talking about these concepts. Let's break them down simply.

C-rate: This is basically the "speed" of the battery. A 1C rate means a 1 MWh battery can discharge 1 MW in one hour.
A 2C rate means it can discharge 2 MW in half an hour. For EV charging, you need a high C-rate to deliver those
quick power bursts for fast charging. But constantly running at high C-rate stresses the battery. A well-optimized system
uses predictive analytics to know when to keep some "high-C" capacity in reserve for an expected charging session,
balancing performance with battery longevity.

Thermal Management: This is the unsung hero. Batteries degrade fast if they get too hot or too cold. I've seen systems
lose 20% of their capacity in a couple of years due to poor cooling. An integrated system designed for the harsh
environment of, say, Arizona or Spain, will have a liquid cooling system that maintains the optimal 20-25C cell
temperature. This isn't just a technical spec; it's the single biggest factor in ensuring your battery lasts for its 10+ year
design life. Our containers are built with this as a core principle, because replacing a failed battery bank is the quickest
way to destroy your project's LCOE.

LCOE (Levelized Cost of Energy): This is your ultimate scorecard. It's the total lifetime cost of your system (capex +
opex) divided by the total energy it will dispatch. Optimization is all about minimizing LCOE. A cheaper battery with
poor thermal management will have a higher LCOE than a slightly more expensive one that lasts twice as long. Smart
software that maximizes self-consumption of solar and avoids peak tariffs directly lowers your operational cost (the "O"
in LCOE). Every decision in designing these systems at Highjoule is run through the LCOE lens for our clients.

Getting It Right: What to Look For in a System

So, if you're evaluating an all-in-one PV storage solution for EV charging, look beyond the brochure's kWh and kW
numbers. Ask these questions:

¢ |sit a unified system or a bundle of parts? Demand a single control platform that manages PV, storage, and
charging seamlessly.
* How does it handle compliance? The entire energy block should have
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¢ What's the thermal strategy? Liquid cooling is becoming the standard for high-power, high-uptime applications.
¢ |s the software smart enough? It should be able to integrate weather forecasts, tariff schedules, and charging load
predictions to make proactive decisions.

* Who stands behind it? Look for a provider with local deployment and service capability. You don't want to wait
two weeks for a specialist to fly in if a alarm triggers.

This last point is where our experience really counts. We've built our service network so that whether you're in Ohio or

Oberbayern, you have local support that understands both the technology and the local grid rules. Because the most
optimized technical design fails if it can't be reliably maintained.

The future of EV charging is clean, cheap, and grid-friendly. But it won't happen by accident. It requires a deliberate,

integrated approach from day one. What's the one grid constraint or cost pain point you're facing that's holding your
EV rollout back?
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