Real-world Case Study: All-in-one 1IMWh Solar Storage for Construction
Site Power
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Powering the Build: A Real-World Look at 1LMWh Solar Storage on a
Construction Site

Hey there. Let's grab a virtual coffee. If you're managing large-scale construction in North America or Europe, you
know the daily grind isn't just about concrete and steel. It's about power. Reliable, clean, and frankly, affordable power
to keep the lights on, the tools running, and the project on schedule. For the last two decades on sites from Texas to
Bavaria, I've seen the good, the bad, and the ugly of temporary power. Today, | want to walk you through a solution
that's changing the game: the all-in-one, integrated solar and battery storage system. No fluff, just the real-world insights
you need.
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The Real Problem: More Than Just a Generator

For years, the default answer to temporary site power has been diesel gensets. They're familiar, they're loud, and they
get the job doneuntil they don't. The problem isn't just the fuel bill or the noise complaints from the new neighborhood
going up next door. It's the unpredictability. Fuel price spikes, delivery delays, stringent local emissions regulations
(especially in urban EU zones), and the sheer operational headache of refueling and maintenance. You're not in the
power generation business; you're in the construction business. Yet, you're forced to become a part-time energy
manager, dealing with a problem that distracts from your core mission: building.

Why It Hurts: The Hidden Costs of "Business as Usual*

Let's agitate that pain point a bit. I've been on sites where a delayed fuel truck meant half a day of lost productivity for a
crew of 50. That's a direct hit to the bottom line. According to the National Renewable Energy Lab (NREL), fuel and
maintenance can constitute over 70% of the lifetime cost of a diesel generator for remote applications. Then there's the
carbon footprint. With corporate ESG targets and local green building codes becoming the norm, that diesel smoke isn't
just an environmental issueit's a compliance and reputational risk.

Honestly, the biggest challenge I see is integration complexity. The idea of slapping some solar panels next to a battery
box and a generator sounds good on paper. But on a muddy, space-constrained, security-sensitive construction site,
managing three separate systems, their interconnections, and multiple vendors is a nightmare. It often leads to finger-
pointing when something goes wrong. The site manager needs a single, reliable point of accountability.

The Integrated Solution: Solar + Storage in One Box

This is where the all-in-one, containerized 1MWh solar storage system enters the picture. Think of it as a power plant in
a box. It's not just a battery thrown into a shipping container. It's a pre-engineered, factory-integrated system that
combines high-density battery racks, a built-in solar inverter, advanced thermal management, and power conversion
systemsall tested to work seamlessly together before it ever hits your site.

—————— S T il e e



https://www.nrel.gov

The core value? Simplicity and certainty. You get one unit delivered, one connection to make (often just a main
distribution panel), and one vendor responsible for its performance. The system intelligently uses solar generation
during the day to power operations and charge the battery, then discharges the stored energy during peak evening hours
or cloudy periods, minimizing or even eliminating generator runtime.

Case Study Breakdown: A IMWh System in Action

Let me give you a real example from a project we supported in the Southwestern U.S. last year. A large commercial
developer was building a multi-phase retail complex. The site had no grid connection for the first 10 months, and local
ordinances had strict limits on nighttime noise and diesel emissions.

The Challenge: Provide 24/7 reliable power for site offices, material fabrication, and tool charging. Meet
noise/emissions rules. Control energy costs amidst volatile diesel prices.

The Solution: A Highjoule All-in-One PowerCube 1000 (1MWh capacity) paired with a 250kW solar canopy over the
material staging area. The system was designed for "genset minimization."

The Outcome: The results were stark. The diesel generator, which initially ran 24 hours a day, was reduced to a backup
role, operating less than 5 hours a day primarily for peak shaving. Fuel consumption dropped by over 75%. The project
manager told me the single biggest benefit was the predictable daily power budget. He could forecast his energy costs for
the entire phase with incredible accuracy, a first in his 30-year career. The system paid for itself in fuel savings before
the grid connection was even live.

The Tech Made Simple: What Really Matters On Site

As an engineer, | could talk for hours about cell chemistry. But you care about outcomes. Let me translate three key
tech specs into on-site reality.

® C-rate (Charge/Discharg ry can charge or discharge its energy. A
e AR R a T e R

-

—————— S T il e e



1MWh system with a 1C rating can deliver LMW of power for one hour. For a construction site, you need a
high enough C-rate to handle the simultaneous startup of several large tools (like concrete mixers or welders)
without tripping. Our systems are engineered for the high, intermittent loads typical in construction.

¢ Thermal Management: This is the unsung hero. Batteries generate heat. In a sealed container under the Arizona
sun or a German winter, managing that heat is critical for safety and lifespan. A liquid-cooled system, which we
use, is like having a precise, silent air-conditioning system for each battery module. It's far more effective and
reliable than basic fans, especially in dusty conditions. I've seen firsthand how proper thermal design prevents
premature aging and safety shutdowns.

¢ |evelized Cost of Energy (LCOE): This is your ultimate financial metric. It's the total cost of owning and
operating the system over its life, divided by the total energy it produces. While diesel has a low upfront cost, its
volatile fuel price gives it a high and unpredictable LCOE. A solar+storage system has a higher upfront cost but
a very low, fixed operating cost. The case study above showed an LCOE nearly 40% lower than the diesel-only
alternative over the project duration. That's real, bankable savings.

Making It Work for You: Safety, Standards, and Simplicity

Deploying any energy system on a busy construction site is a serious responsibility. Safety isn't a feature; it's the
foundation. Every component in an integrated system like ours, from the battery modules to the circuit breakers, is
selected and assembled to meet the rigorous safety standards you expect: UL 9540 for the energy storage system, UL
1973 for the batteries, and IEC 62443 for cybersecurity in the control system. This isn't just about compliance; it's
about giving the site safety officer confidence during their daily inspections.

The real advantage of working with an experienced provider like Highjoule is the localized deployment support. We
don't just drop a container and leave. Our team handles the interconnection design, provides the permitting support
documentation aligned with local codes (like the International Fire Code, IFC), and can offer ongoing remote
monitoring. This means your team can focus on building, while we ensure the power is always on.

So, what's the next step? Ask your team this: When was the last time we did a true total cost analysis for our temporary
site power, factoring in fuel volatility, carbon liabilities, and productivity risks? The math for solar storage is becoming
undeniable. If you're planning a multi-month project with significant power needs, it's worth a conversation. Let's talk
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your next groundbreaking project.
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