All-in-One Solar Storage for Construction Sites: Cut Diesel Costs & Meet
UL Standards
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The Hidden Cost of "Business as Usual"

Let's be honest. If you're managing a construction site in the US or Europe right now, your temporary power setup is
probably giving you a headache. You fire up the diesel generators at 7 AM, and by 10 AM, you've already got the first
complaint from the new residential neighborhood half a mile down the road. The fuel truck shows up twice a week, and
each visit is a line item on the budget that just keeps growing. Honestly, I've been on sites where the fuel cost for
temporary power rivaled the cost of some permanent electrical work. It's insane.

The problem isn't just noise and fumesthough those are real issues that can delay permits and sour community relations.
It's a triple threat of volatile cost, operational fragility, and increasing regulatory pressure. According to the U.S.
National Renewable Energy Laboratory (NREL), fuel costs can constitute up to 70% of the total operating expense for
diesel generators over a project's life. And with diesel prices on a rollercoaster, budgeting becomes a guessing game.

Why Your First BESS Idea Might Be Wrong for the Jobsite

So, you think, "Let's get a battery storage system (BESS)." It's a smart move. But here's the catch I've seen firsthand on
site: a standard, grid-tied BESS unit designed for a warehouse or a solar farm is not built for a construction site.

Think about it. A construction site is a temporary, harsh, and constantly evolving environment. You need something
that arrives pre-assembled, can be hooked up in hoursnot daysand doesn't require a team of specialized engineers to
babysit it. You need ruggedness, plug-and-play simplicity, and the ability to pair seamlessly with solar panels you might
roll out on-site. Most off-the-shelf systems require separate components (inverter, battery rack, transformer, HVAC) that
need integration, commissioning, and a concrete pad. That's overkill and too slow for a 12-month project.



https://www.nrel.gov

The Integrated Site Power Hub: More Than Just a Battery

This is where the concept of an all-in-one integrated photovoltaic storage system truly shines. It's not just a battery in a
box. It's a complete, self-contained power plant on a skid or in a container, designed from the ground up for temporary,
mobile deployment.

At Highjoule, when we developed our SitePower Hub, we started with the construction foreman’s checklist: Can it be
delivered on a standard flatbed? Can it run on uneven ground? Can it withstand dust and wide temperature swings?
Can the site electrician connect it using familiar protocols? The answer to all had to be yes.

The "all-in-one" magic is in the pre-integration. The power conversion system (PCS), battery modules, thermal
management, fire suppression, and energy management system (EMS) are all housed, tested, and certified as a single
unit. This slashes deployment time from weeks to days and eliminates the compatibility headaches that plague
piecemeal solutions. More importantly, it arrives with a unified safety certificationlike UL 9540 in the USwhich is a non-
negotiable for site safety officers and insurers.

A Real-World Case: From Noise Complaints to Silent Power in California

Let me give you a concrete example. We worked with a mid-sized contractor building a utility-scale solar farm in
Southern California. Their challenge was classic: they needed reliable power for their trailer offices, tool charging, and
small equipment, but the nearest grid connection was miles away. Running diesel gensets 24/7 was costing over $15,000
a month in fuel alone, not to mention the carbon footprint.

We deployed one 250 kWh SitePower Hub integrated with a 120 kW canopy-style solar array. The system was
delivered, placed on a simple gravel bed, and was powering the site within 48 hours. The result? They cut their diesel
consumption by over 85% for base load power. The genset now only kicks in occasionally for peak demand. The project
manager told me the quiet operation alone was a "game-changer" for worker morale and allowed for extended work
hours without violating local noise ordinances. The payback period? Just under 2 years, purely on fuel savings.
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The Tech That Makes It Work: C-Rate, Thermal Runaway, and LCOE Explained

I know these terms can sound jargon-y, but they're the heart of why a good integrated system performs. Let's break
them down like we're having coffee.

C-Rate: Think of this as the "thirst" of the battery. A high C-rate means it can charge or discharge very quicklygreat for
catching all the solar noon peak or powering a big welder. For construction, you want a battery that can handle a
moderate to high C-rate (say, 0.5C to 1C) to manage the sporadic, high-power demands of tools without stressing the
system.

Thermal Management: This is the unsung hero. Batteries generate heat. In an enclosed container under the Arizona
sun, that heat can be a killer. A robust system uses liquid cooling or advanced air conditioning not just to keep the
batteries at an optimal 25C (77F) for efficiency, but to actively prevent "thermal runaway"a chain reaction that leads to
fire. Our design uses a multi-zone cooling system that's actually more aggressive than many stationary units, because the
outdoor environment is the enemy.

LCOE (Levelized Cost of Energy): This is your ultimate bottom-line number. It's the total cost of owning and operating
the system over its life, divided by the total energy it produces. For a diesel genny, the LCOE is mostly fuel and
maintenance. For a solar+storage hub, it's the upfront cost, spread out over 10+ years of nearly free solar fuel. In the
California case, the LCOE of the solar+storage system was less than half that of continued diesel use after year two.
That's the financial logic in a nutshell.

What to Look For in a Site-Ready System
If you're evaluating solutions, don't just look at the price per kWh of battery. Ask the right questions:

* Certification: Is the entire unit certified to UL 9540/UL 9540A (US) or IEC 62933 (EU) as an Energy Storage




relocated mid-project?

¢ Grid-Independence: Can its onboard EMS manage solar input, battery storage, and a backup generator in an
off-grid "microgrid" mode automatically?

¢ Serviceability: Are critical components accessible through service doors? Is remote monitoring included to catch
issues before they become problems?

At Highjoule, we've baked these answers into our SitePower Hub. It's why we focus on the integrated, containerized

approachit's the only way to guarantee the performance, safety, and rapid deployment that a dynamic construction
environment demands.

The shift from diesel dependence to intelligent, mobile storage isn't just coming; it's already happening on the most
forward-thinking sites. The real question is, what will your next fuel bill look like?
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