High-Voltage DC BESS for Construction Sites: A Real-World Case
Study

2024-05-10 15:12

Powering Progress: How High-Voltage DC BESS is Reshaping
Construction Site Energy

Hey there. Let's grab a virtual coffee. If you're managing large-scale construction in the US or Europe right now, you're
likely wrestling with the same beast I've seen on dozens of sites: temporary power. It's the lifeblood of your project, but
honestly, it's often the biggest headache. Today, | want to walk you through a real shift we're seeing, backed by a hands-
on case study, away from traditional diesel generators and towards smarter, cleaner, and frankly, more economical
solutions like High-voltage DC Battery Energy Storage Systems (BESS). I've been on the ground for these deployments,
and the results aren't just theoreticalthey're transformative.
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The Real Problem: More Than Just Noise and Fumes

We all know the classic scene: rows of diesel generators humming (or roaring) away, fuel trucks coming and going, and
that distinct smell hanging in the air. But the problem in 2024 goes much deeper than noise pollution and emissions
compliance, though those are huge drivers, especially with strict local ordinances in places like California or Germany.
The core issue is grid dependency and volatility.

Many new industrial or commercial sites are built... well, in the middle of nowhere, at least from the grid's perspective.
The utility connection point is often kilometers away. Getting a permanent, high-capacity grid connection can take
18-24 months and cost millions upfront. You simply don't have that time. So, you're stuck with a massive fleet of diesel
gensets. But what happens when you need to phase in permanent power for early commissioning? Or when fuel prices
spike? I've seen projects where the fuel bill alone became a major, unpredictable line item that threatened the budget.

Why It Hurts: The Hidden Costs of "Temporary"” Power

Let's agitate that pain point a bit. It's not just about the diesel bill. The National Renewable Energy Lab (NREL) has
shown that operational flexibility and resilience are now primary value streams for BESS. On a construction site, the
lack of these is costly.

¢ Operational Inefficiency: Generators are terrible at handling highly variable loadsthink of crane movements or
welding operations. They run inefficiently at low load, wasting fuel and increasing maintenance.

Zero Resilience: If a genset fails, that part of your site goes dark. Period. The redundancy means having even
more CAPEX sitting idle.

Carbon Liabilities: With corporate ESG mandates, the carbon footprint of your construction phase is
increasingly scrutinized. It's a reporting nightmare.

Safety & Manpower: Handling, storing, and refueling diesel is a constant safety risk. It also ties up manpower for
logistics and monitoring.
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https://www.nrel.gov/docs/fy23osti/85332.pdf

This is where the real-world case for a High-voltage DC BESS comes in. Think of it not as a simple battery, but as a
modular, silent, and intelligent power plant in shipping containers. The "high-voltage DC" part is key. By stacking
batteries at a higher DC voltage (typically around 1500V), we drastically reduce the amount of copper needed for
cabling and the number of power conversion steps. This means higher overall system efficiency (we're talking 4-5%
gains), lower balance-of-plant costs, and a smaller physical footprintall critical for a crowded, evolving construction site.

The system charges from a temporary grid connection (even a weaker one) or paired solar panels during the day, and
then dispatches that clean, quiet power exactly when and where it's needed. It can smooth out the violent load swings
that kill generator efficiency, act as a seamless backup during generator switch-over or failure, and completely eliminate
emissions during its discharge cycles. Honestly, seeing a site go from a roaring diesel farm to near-silent operation is
something that never gets old.

Case Study: A 2MW Site in Texas Gets a Power Upgrade

Let me give you a concrete example from last year. We worked with a developer on a large logistics warehouse project
outside Austin. Their challenge was classic: a 2MW temporary power need, the permanent substation was 2 years out,
and the local utility could only provide a LMW interim connection. They were facing the prospect of running 2+ MW
of diesel 24/7 for months.

Our solution was a hybrid system: a 1.5MW/3MWh Highjoule High-voltage DC BESS alongside a reduced fleet of
1MW in diesel generators. The BESS was UL 9540 and IEC 62933 certified, which was non-negotiable for the site's
insurance and local permits. Here's how it played out:

* Peak Shaving: The BESS covered all short-duration, high-power peaks (cranes, lifts), letting the generators run
at a steady, efficient base load.

¢ Overnight Operation: For night security lighting and low-power tools, the BESS alone could power the site for
6-8 hours, allowing all generators to be switched off.

* Fuel & Cost Outcome: Diesel fuel consumption dropped by over 60%. The noise complaints from a nearby
planned community vanished. The client's operational expenditure became predictable.

* The Kickert: When the permanent power was flnaIIy ready, the entire BESS was disconnected, loaded onto
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needed major overhauls.

The Nuts & Bolts: Key Tech Insights for Decision-Makers

You don't need to be an electrical engineer to get this. Heres my take on the key specs that matter, from 20 years of
seeing what works and what fails.

® C-rate (The "Athleticism™): This is how fast the battery can charge or discharge relative to its size. A 1C rate
means a 3MWh system can output 3MW for 1 hour. For construction sites with big, sudden loads, you need a
high discharge C-rate. Our systems are often engineered for 1C or higher, making them sprinters, not just
marathon runners.

* Thermal Management (The "Endurance"): This is everything. Texas heat or German winter, the battery must
stay in its happy zone. I've seen cheaper systems throttle power output on a hot day just when you need it most.
We use liquid cooling that precisely controls each cell's temperature. It's more complex upfront, but it ensures
you get the full power you paid for, 365 days a year, and extends the system’s life dramatically.

® LCOE - Levelized Cost of Energy (The "Bottom Line"): This is the total lifetime cost of the system divided by
the energy it will produce. It's the metric that CFOs love. While the upfront CAPEX of a BESS can be higher
than diesel gensets, its LCOE over a 2-3 year project often wins because of near-zero "fuel" (electricity) cost,
minimal maintenance, and redeployment value. You're buying an asset, not renting a consumable.

Making It Work for Your Project: What to Look For

So, is this a fit for your next ground-up project? If you have a temporary power need over 500kW for more than 12
months, it's absolutely worth a detailed feasibility study. When you evaluate partners, don't just look at the battery cell
brand. Dig into the system integration.

Ask: "Is the containerized system itself UL 9540 certified for the US market or have the IEC equivalent for Europe?”
That certification covers the entire unit as a safe assembly. Ask about their thermal management approach. And
crucially, ask about their controls softwarecan it be easily programmed to match your unique site load profile and
generator schedule? At Highjoule, we spend as much time configuring the energy management system (EMS) as we do
on the physical install. That software is what turns a box of batteries into an intelligent power plant.

The future of construction power isn't louder, dirtier, or more expensive. It's quieter, cleaner, and smarter. The
technology is proven, the standards are in place, and the economics now make compelling sense. What's the one
persistent power challenge on your current site that keeps you up at night?
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