Step-by-step Installation of Scalable Modular Off-grid Solar Generator
for EV Charging Stations
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The Grid Dilemma for New EV Chargers

Let's be honest. If you're planning an EV charging station - whether it's for a fleet depot, a retail center, or a remote
workplace - the first thing you're told is to check grid capacity. And that's where the headache often begins. I've been on
site for these discussions. The local utility comes back with a quote for a transformer upgrade or a new feeder line that
runs into six, sometimes seven figures. The timeline? 12 to 24 months. It's a non-starter for most projects aiming to
move fast.

This isn't a niche problem. The International Energy Agency (IEA) highlights the urgent need for massive EV
infrastructure rollout, but grid modernization is struggling to keep pace. This gap creates a real business bottleneck. You
have the demand, you have the location, but the traditional infrastructure path is too slow and too expensive.

When "Soft Costs" and Delays Start Spiraling

The problem isn't just the hard cost of copper and transformers. It's the "soft costs" that kill project viability. Every
month of delay is lost revenue. The engineering studies, the permit revisions waiting on utility approval, the demand
charges that hit you once you're connected - they all add up. I've seen projects where the ongoing demand charges from
the grid made the operating costs of the EV chargers prohibitive before they even served their first customer.

And then there's scalability. You start with four chargers today. What happens when you need eight or sixteen next
year? Going back to the utility for another capacity increase is like restarting the entire painful process. This rigidity is
the antithesis of agile business growth.

The Scalable, Modular Off-Grid Approach: More Than Just Panels & Batteries

So, what's the answer? For a growing number of savvy businesses, it's a purpose-built, scalable modular off-grid solar
generator system. | need to stress this: we're not talking about bolting a few residential solar panels to a shed. This is an
engineered, integrated system designed from the ground up for high-power, high-availability EV charging.

The core idea is beautiful in its simplicity: pair a solar PV array with a modular, containerized or skid-mounted Battery
Energy Storage System (BESS). The solar generates clean power, the BESS stores it for use anytime - night, cloudy
days, peak charging times. It's a self-contained microgrid for your EVs. The "modular™ and "scalable” parts are key.
You start with what you need, and as your fleet or customer demand grows, you add more battery racks and solar
capacity, like building with LEGO blocks. This is where companies like ours, Highjoule, have focused our design
philosophy for nearly two decades. We build systems with UL 9540 and IEC 62619 certified battery units, ensuring they
meet the rigorous safety standards expected in North America and Europe right out of the gate.

A Field Engineer's Step-by-Step Installation Guide
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Based on dozens of deployments, here's how a smooth installation typically unfolds. This is the real-world sequence, not
the textbook version.

Phase 1: Site Assessment & Design (Weeks 1-3)

* Energy Audit: We analyze your charging profiles. How many EVs? What charging speeds (Level 2, DCFC)?
What are the daily and seasonal usage patterns? This defines your energy (kwWh) and power (kW) needs.

¢ Solar Potential: A drone or ground survey assesses roof or ground space for PV. We use tools like NREL's
PVWatts for production estimates.

* System Sizing: We model the system to ensure it meets your needs. The beauty of a modular BESS is that we
can right-size the initial deployment. We often use our own simulation software, which is based on decades of
field data, to optimize for the lowest Levelized Cost of Energy (LCOE) for your specific site.

Phase 2: Procurement & Factory Integration (Weeks 4-10)

¢ Integrated Assembly: Key advantage: The BESS, power conversion system (PCS), and thermal management
system are pre-integrated and tested in a controlled factory environment. For a Highjoule system, this means the
container arrives with UL and IEC certifications already validated, slashing on-site commissioning time. This is
a huge step most folks underestimate - it moves complexity from the muddy, rainy job site to a clean factory
floor.

Phase 3: Site Preparation & Installation (Weeks 11-14)

¢ Foundation & Slab: Pour a simple, level concrete pad for the BESS container and any ground-mount solar
racking.

¢ Delivery & Placement: The modular BESS is delivered on a flatbed, craned onto the pad, and anchored. It's a
one- or two-day operation.

¢ Solar & DC Wiring: The PV array is installed, and DC runs are connected to the BESS/PCS unit.

¢ AC Integration: The system is connected to your onsite electrical panel serving the EV chargers. Crucially, the
interconnection to the main grid (if any, for backup) is minimal and falls under simpler, faster "microgrid" or
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Phase 4: Commissioning & Go-Live (Week 15)

¢ System Check: We power up, run self-diagnostics, and verify all communication between batteries, inverters,
and the energy management system (EMS).

¢ Software Configuration: The EMS is programmed with your charging schedules, peak-shaving algorithms, and
failsafe protocols. This is the "brain" that maximizes savings and uptime.

¢ Client Handover: We train your team on the simple monitoring dashboard and explain the alert system. Our
local service network is then introduced for ongoing support.

Seeing It Work: A Case from the California Coast

Let me give you a real example. A coastal resort in California wanted to install six DCFC stations for guests. The
nearest utility transformer was over a mile away. The grid upgrade quote was $1.2M with an 18-month lead time.

We deployed a modular off-grid solution:
* A 500 kW solar canopy over the parking lot.

* A1 MWh modular BESS (built from four 250 kWwh UL 9540-certified racks).
* The entire system, including the chargers, was installed in under 5 months.

The resort now offers premium EV charging as an amenity, completely insulated from grid outages (common in that
fire-prone area), and has a predictable, near-zero marginal energy cost for charging. Their next phase? Adding more
battery modules to support resort facility loads during peak rates.

The Nuts & Bolts: Key Technical Considerations (Made Simple)

As an engineer, | have to geek out for a moment on three critical things we get right in the design phase, so you don't
have to worry later.

A high-power DCFC needs a battery thatcan .
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"drink" and "pour" energy fast (a high C-rate). We spec our industrial battery modules with this in mind, unlike
repurposed EV batteries which might prioritize capacity over speed. This ensures your chargers deliver full
power, even when multiple EVs plug in at once.

¢ Thermal Management: This is the unsung hero. Batteries working hard for EV charging generate heat. A poor
thermal system degrades the battery life rapidly. Our systems use liquid cooling for precise, even temperature
control. Honestly, I've seen too many projects fail on a 100F day because they cheaped out on cooling. It's non-
negotiable for 10+ year asset life.

e Compliance & Interconnection: Navigating UL 9540, IEC 62619, and IEEE 1547 isn't fun, but it's essential.
Using pre-certified modular blocks means the local Authority Having Jurisdiction (AHJ) and utility reviewers
have confidence. It turns a marathon of submittals into a sprint.

Looking Beyond Installation: The Long-Term View

The initial installation is just day one. The real value of a well-designed modular system is in its 15-20 year life. With a
scalable architecture, your energy asset grows with your business. Need to add more chargers in two years? We ship
additional battery racks - it's a plug-and-play expansion with minimal site disruption.

And the operational insight is crucial. Our remote monitoring platform gives you a dashboard view of solar production,
battery health, and charging revenue. More importantly, it gives us the ability to perform predictive maintenance, often
resolving issues before they're ever noticed on site. That's the peace of mind that comes from partnering with a provider
that's been in the field for 20 years; we've built the service model around real-world uptime, not just selling hardware.

So, is your next EV charging project waiting on a grid upgrade that's years away? Or could a scalable, independent
power solution get you operational this year? The math, and the market, are pointing firmly in one direction.
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