LFP ESS Container Case Study: Powering Construction Sites Safely &
Efficiently
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From Diesel Generators to Silent Power: An LFP ESS Container Case
Study for Modern Construction

Honestly, if you've been on a construction site in the last decade, you know the soundtrack: the constant, low rumble of
diesel generators. It's the sound of power, but also the sound of high fuel costs, emissions headaches, and maintenance
crews on constant standby. I've seen this firsthand on site after site across California and Germany. The shift to cleaner,
smarter power isn't just a trend; it's a financial and operational necessity. Today, let's talk about a real, boots-on-the-
ground solution that's changing the game: the industrial-grade Lithium Iron Phosphate (LFP) Battery Energy Storage
System (BESS) container. This isn't a theoretical concept; it's a practical, deployable asset that's already powering
projects and cutting costs. Let's dive into why it works, and walk through a case that shows it in action.
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The Persistent Diesel Dilemma (And Its Real Cost)

The problem isn't that diesel gensets don't workthey do. The problem is everything that comes with them. Beyond the
obvious fuel bills, which are volatile and punishing, there's the noise pollution that limits work hours in residential areas.
There are the local air quality regulations, like those in California or many EU states, that can literally shut you down
on a bad air day. Then there's the logistics: securing fuel deliveries, managing on-site fuel storage (a safety hazard in
itself), and the relentless maintenance. Every hour a mechanic spends tuning a generator is an hour not spent on the
core project. The total cost of ownership is almost always underestimated. You're not just paying for diesel; you're
paying for complexity.

The Data Doesn't Lie: Why Storage is Inevitable

The move toward electrification is backed by hard numbers. The International Energy Agency (IEA) notes that
renewables are set to become the largest source of global electricity by 2025. But for construction, which needs power
24/7, the sun doesn't always shine. This is where pairing solar with storage creates a true microgrid. According to the
National Renewable Energy Laboratory (NREL), coupling solar PV with battery storage can significantly increase the
value and reliability of the power generated, especially for off-grid and critical applications. The math starts to make
undeniable sense when you factor in long-term fuel savings and carbon credit incentives.

The LFP Container Advantage: More Than Just a Big Battery

So, why an LFP-based containerized system? Let's break it down simply. First, safety. LFP chemistry is inherently more
stable than other lithium-ion types. It has a higher thermal runaway threshold, meaning it's much less likely to have
catastrophic failurea non-negotiable point for any site manager. This intrinsic safety is why its the preferred choice for
systems that need to comply with strict standards like UL 9540 (ESS safety) and UL 1973 (battery standards) in the US,
and their IEC equivalents in Europe.
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and is connected. There's no complex assembly on-site. At Highjoule, our containers are pre-integrated with all the
safety systems, power conversion (PCS), and climate control. They're tested as a complete unit before they leave our
facility, so what you get is a known, reliable quantity.

Third, flexibility. Once the construction phase is over, that same container can be relocated to the next project, or
repurposed as backup power for the finished building. It's a capital asset that keeps giving returns.

Case Study: A 2MW Site in California's Central Valley

Let me tell you about a project we completed last year. A large-scale logistics warehouse was being built in a semi-rural
part of California's Central Valley. The grid connection was weak and expensive to upgrade. The developer was looking
at over $500,000 just for a temporary grid upgrade, plus the ongoing cost of diesel.

The Challenge: Provide reliable, 24/7 power for cranes, welding stations, lighting, and site offices. Meet California’s
strict air quality and noise ordinances. Keep capital and operational costs predictable.

The Solution: We deployed a 2 MWh Highjoule LFP ESS container, paired with a 1.5 MWp solar canopy built over
the material staging area. The system was designed to:

¢ Use solar as the primary power source during the day, charging the batteries.

¢ Use the stored energy to power the site through the evening and night.

* Use a small, efficient backup generator (in "silent" mode) only during extended periods of cloudy weather,
drastically reducing its runtime.

The Outcome: The diesel generator runtime was reduced by over 85%. The project saved an estimated $12,000 per
month in fuel and maintenance costs. Just as importantly, they avoided the grid upgrade fee entirely and were able to
work longer hours without noise complaints. The system's built-in remote monitoring let the site manager see the state
of charge and power flow from his phoneno more running out to check fuel levels.

Expert Insi

X

—————— S T il e e



When we talk specs with clients, two terms always come up: C-rate and Thermal Management. Let me explain why
they matter in plain English.

C-rate is basically how fast you can charge or discharge the battery. A 1C rate means you can use the battery’s full
capacity in one hour. For a construction site, you don't always need a super high C-rate. Your cranes might need a big
burst of power (a high discharge), but mostly, you're running a steady load. We design our systems with a C-rate that
matches the actual load profilethis avoids oversizing and saves money. It's a key part of optimizing the Levelized Cost of
Energy (LCOE), which is just a fancy way of saying the total average cost to generate each unit of power over the
system’s life. A well-matched system has a lower, more attractive LCOE.

Thermal Management is the unsung hero. LFP is safer, but it still needs to be kept in its happy temperature zone
(usually between 15C and 35C). Our containers use an active liquid cooling system. Honestly, 1've seen cheaper systems
with basic fans struggle in a desert summer or a cold Nordic night. Proper thermal management ensures the batteries
last for their full 10+ year cycle life, maintain their capacity, and never risk overheating. It's not a place to cut corners.

Making the Switch: What You Need to Consider

Thinking about an ESS for your next project? Heres my advice from the field. First, audit your actual load. Don't guess.
Log the power usage for a week on a similar site. Second, partner with a provider that understands local codes. UL and
IEC certification isn't optional; it's your ticket to operation and insurance. At Highjoule, we build to these standards
from the ground up, and our local teams handle the permitting paperwork, which is a huge time-saver. Third, think
about the post-construction life of the asset. A good container should have a second, third, and fourth act.

The era of the diesel-dominated site is winding down. The technology for a cleaner, quieter, and frankly more
economical solution is here, proven, and ready to deploy. What's the one persistent power cost on your current project
that you wish you could eliminate?
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