Step-by-step Installation Guide: All-in-one Off-grid Solar Generator for
EV Charging
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The Grid Gap: When EV Charging Demand Outpaces Infrastructure

Honestly? I've stood on too many sites where the math just doesn't work. A commercial property in Ohio wants to
install six DC fast chargers. The utility quotes $300,000 and 18 months for grid upgrades. A rural hotel in Spain sees
EV tourism growing but their transformer can't handle the extra load. The problem isn't the chargers themselves C it's
the infrastructure behind them.

According to the International Energy Agency (IEA), global EV stock is projected to reach over 350 million by 2030.
That's incredible growth, but here's what that report doesn't show you: the local substation in your town, the aging
distribution lines on your street. The grid wasn't built for this simultaneous, high-power demand. I've seen firsthand
how a single 150kW charger can cause voltage dips that affect neighboring businesses. It's a real, physical constraint.

Why Modular All-in-One Systems Changed Everything

For years, the solution was a custom-engineered "ski lift" C separate solar inverters, battery racks, switchgear, and
thermal systems all wired together on-site. It worked, but it was expensive, slow, and frankly, a reliability nightmare.
Every connection point is a potential failure point. Then came the integrated, containerized approach. Think of it like
swapping a custom-built server rack for a plug-and-play data center pod.

At Highjoule, we shifted to this modular philosophy around 2018. The core idea is simple: pre-integrate and pre-test
95% of the system in a controlled factory environment. What arrives on your site isn't a pile of components, but a
functional power unit. This isn't just about convenience C it's about predictable performance and safety. Every unit that
leaves our facility is tested against UL 9540 and IEC 62933 standards. We know how it behaves thermally at a 1C
discharge rate before it ever reaches your location.

The Hidden Cost of "Cheap" Installations

Let me share something | learned the hard way early in my career. We deployed a non-integrated system for a fleet
charging depot. The installation seemed fine, but six months later, we got the call: reduced capacity and overheating
alarms. The issue? Inconsistent thermal management across different battery racks. The "savings" from a piecemeal
install evaporated in months of downtime and retrofit work. That experience directly informed our all-in-one design C
uniform cooling, balanced C-rates, and single-point monitoring.
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https://www.iea.org/reports/global-ev-outlook-2024

Step 1: Site Assessment That Actually Works

Forget the generic checklists. For an off-grid EV charging solar generator, you need to think about three dimensions:
space, sun, and access.

* Space for Growth: Measure not just for today's unit, but for a potential second. Leave a 1-meter service corridor
on at least two sides. | can't tell you how many sites we've seen where the first unit is wedged against a fence,
making maintenance a nightmare.

¢ Solar Siting Reality Check: Use a tool like NREL's PVWatts for initial estimates, but then get on the roof. Look
for vent stacks, future construction shadows, and roof penetration limits. For ground mounts, soil testing is non-
negotiable C frost heave can misalign your array by inches.

e Access for the 10-Year Timeline: That beautiful, secluded spot behind the building? Imagine replacing a 300kg
inverter module there in 2028. Plan the crane path or forklift access now.

The goal is to treat this like installing a critical utility asset, because that's exactly what it becomes.

Step 2: Foundation & Thermal Considerations Most People Miss

This is where most DIY or inexperienced installers get into trouble. An all-in-one unit might weigh 8,000 to 15,000 kg.
It's not just sitting on the ground; it's interacting with it.

Foundation Options:

Type Best For Key Consideration
Reinforced Concrete Pad Permanent installations, high-wind Must include conduit stubs for cabling
zones before pour
Pre-cast Concrete Slabs Faster deployment, easier relocation ~ Requires perfectly level and compacted
sub-base
Gravel & Compa ted Base - Temporary sites (
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leveling

The Thermal Management Secret: Airflow is everything. Our units use a closed-loop, liquid-cooled system for the
batteries, but they still reject heat. The site's ambient temperature matters. In Arizona, we orient units to minimize
afternoon sun exposure on the HVAC condensers. In Norway, we consider snow accumulation blocking vents. It sounds
simple, but I've seen a $200k system derate because an exhaust vent was facing a sun-baked wall.

Step 3: Electrical Integration Without Headaches

Here's the beautiful part of the all-in-one system: the AC and DC busbars, the grounding, the surge protection C it's all
done. Your on-site electrical work focuses on two clean connections: input and output.

¢ Grid Connection (Optional): Even for an off-grid system, we often recommend a small grid connection for
backup and peak shaving. This requires coordination with the utility and a proper interconnect agreement (1A).

¢ DC Solar Array to Unit: Use combiner boxes with rapid shutdown compliant with NEC 2017/2020 (for the US)
or equivalent local codes. Label every string. Seriously, future-you will thank present-you.

¢ Unit to EV Chargers: This is usually straightforward AC distribution. The key is to right-size the conduit. Don't
just meet today's needs; pull a larger conduit for future expansion. The cost of the extra PVC is trivial compared
to digging again.

Every Highjoule unit has a clearly labeled "Point of Connection™ panel, with torque specs printed right there. We design

for the technician who will be on-site at 2 AM.

Step 4: Commissioning That Sticks

Commissioning isn't a checkbox; it's the system’s first day of school. We run a 72-hour protocol that does three critical
things:




caught a few shipping-damaged cell modules this way before the customer ever relied on the system.

2. Thermal Map Creation: We monitor temperature differentials across the battery stack at different C-rates. A
variance greater than 5C tells us something's off with the cooling distribution.

3. Control System Handshake: We test every communication protocol between the BESS, the solar inverters, and
the EV chargers. Can the charger tell the BESS to prepare for a 150kW load in 30 seconds? Does it work?

We leave the site with a 50-page report, not just a "sign here" sheet. This becomes the baseline for all future
performance comparisons.

What We Learned From Deploying in Texas & Bavaria
Let me give you two contrasting examples from our project portfolio.

Case 1: Logistics Park, Central Texas

The challenge: A 24/7 logistics hub needed to power 12 fleet charging stalls without impacting their warehouse
operations. The grid connection was maxed out.

Our solution: A 500kW/1MWh Highjoule Atlas unit paired with a 300kW canopy solar array. The "aha" moment
came during commissioning. We discovered that by slightly staggering the charge initiation of the trucks (a 5-minute
offset), we could reduce the peak power draw by 40%. This let us downsize the battery bank, saving the client capital
upfront. The system now operates fully off-grid for 90% of the year, using the grid only as a winter backup. The key was
treating the chargers, solar, and storage as one intelligent system, not three separate devices.

Case 2: Alpine Hotel, Bavaria, Germany

Challenge: A historic hotel wanted to offer destination charging but had strict visual and noise constraints. The all-in-
one container was perfect, but the foundation was tricky on the sloped, rocky terrain.

Solution: We used a helical pile foundation C minimal site disturbance, no concrete pour. For the solar, we used
building-integrated PV (BIPV) on a new carport structure, preserving the alpine views. The system is smaller
(200kW/400kWh) but is designed for a higher daily cycle count. The lesson? Flexibility in installation methods is as
important as the product specs. Compliance with German VDE-AR-E 2510-50 was baked into our design from day
one, which sped up local approval dramatically.

Your Next Steps: Questions to Ask Before You Dig

If you're considering an off-grid solar generator for EV charging, start with these questions. | ask them myself on every
first site visit:

What is the real cost of waiting for a grid upgrade? Include lost customer revenue, not just utility fees.

Does the system's safety certification (like UL 9540) include the specific battery chemistry you're deploying? Not
all listings are equal.

* How is thermal management handled at the extremes of your local climate? Ask for test data at -10C and +40C.
What does the 10-year service plan actually look like? Who does it, what's the expected downtime, and what are
the recurring costs?

The right system isn't just about kilowatt-hours. It's about predictable performance, total cost of ownership, and
sleeping well at night knowing your power is where you need it. That's what we've built our last 20 years of field
experience into at Highjoule. The coffee's still warm C what's the first hurdle you're facing with your site?
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