5MWh Rapid-Deploy BESS for Farm Irrigation: Solving Grid & Cost
Pain Points
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The Farmer's New Power Tool: Why a 5MWh Rapid-Deploy BESS is a
Game-Changer for Irrigation

Honestly, if I had a dollar for every time I've stood in a field with a farm manager staring at a substation that's maxed
out, I could probably retire. We're talking about serious operations here hundreds of acres of almonds in California's
Central Valley, or vast cornfields in the Midwest. The sun is beating down, the crops need water, but the local grid...
well, it's having a bad day. This isn't a hypothetical; it's the daily reality for large-scale agriculture across the U.S. and
Europe. The push for electrification and the strain of peak demand periods are creating a perfect storm. And the
solution, I've seen firsthand, often isn't just more grid. It's smarter, localized power.
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The Real Problem: More Than Just High Bills

Let's cut through the jargon. The core issue for large agricultural irrigators isn't simply that electricity is expensive
though, according to the U.S. Energy Information Administration, irrigation can account for a significant portion of a
farm's operating costs. The real pain points are predictability and capacity.

You plan your irrigation cycles around crop needs and weather, not the utility's time-of-use rates or grid congestion. |
was on a project in Germany's North Rhine-Westphalia region where a large potato farm needed to run their high-
power pumps during a specific 10-day window. The local DSO (Distribution System Operator) simply said "no" to the
additional load. No amount of money could buy them the power at that moment. The grid was physically constrained.
That's a business risk that goes straight to the bottom line.

Why It Hurts: The Hidden Costs of Grid Dependency

Agitating this further, what happens when you're grid-tied and vulnerable?

¢ Demand Charges That Bite: That one hour you need to run all your pumps simultaneously? It can define your
entire month's demand charge, a fee based on your peak power draw. It's like being penalized for your busiest
60 minutes.

¢ Operational Inflexibility: You're forced to irrigate at off-peak, often less optimal times, which can affect yield
and water efficiency.

* The Reliability Gamble: A grid outage during a critical irrigation period can mean crop loss. Period. I've seen
the stress this causes.

* Green Goals vs. Brown Power: Many agribusinesses have sustainability targets. Relying on a grid that may still
be running on fossil fuels during peak times conflicts with those goals.

This is where the conversation shifts from "can we afford a battery?" to "can we afford not to have control over our
power?"
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The Solution Unpacked: The 5MWh Rapid-Deployment BESS

This brings us to the workhorse: a containerized, utility-scale 5SMWh Battery Energy Storage System (BESS) designed
for rapid deployment. Why this specific configuration for agriculture?

First, 5MWh is the sweet spot. It's substantial enough to shift multiple hours of irrigation load for a large operation, or
to provide backup power for critical cycles, without being monstrously oversized. It's a modular building block.

Second, rapid deployment is non-negotiable. Farming seasons don't wait for 18-month construction projects. The
system I'm talking about is pre-engineered, pre-assembled, and tested in a factory. It arrives on-site essentially as a
"power plant in a box." We're talking about connection and commissioning in weeks, not years. This speed is a direct
result of adhering to strict, pre-validated standards like UL 9540 and IEC 62933, which give utilities and AHJs
(Authorities Having Jurisdiction) the confidence to approve faster.

At Highjoule, our approach has always been to engineer for the site, even in a standard product. For agricultural
settings, that means we think about dust filtration for cooling systems, corrosion resistance for those occasional fertilizer
oversprays, and ensuring all critical components are easily accessible for our service teams. It's not just a battery; it's a
piece of farm equipment that happens to store electrons.

Key Tech Made Simple

¢ C-rate (Charge/Discharge Rate): Think of this as the "power tap." A 1C rate means the 5MWh battery can
deliver 5SMW of power for 1 hour. For irrigation, you need a high enough C-rate to start and run those big
pumps instantly. We spec our systems to handle the inrush current of industrial motors without breaking a sweat.

¢ Thermal Management: This is the unsung hero. Batteries generate heat. Poor management Kills lifespan and is a
safety risk. Our systems use liquid cooling it's like having a precise, silent HVAC system for every battery cell. It
maintains optimal temperature, ensuring you get the full cycle life you paid for, whether it's 110F in Arizona or
-10F in Minnesota. This directly protects your investment.

* | COE (Levelized Cost of Energy): The big picture metric. It's the total cost of owning and operating the system
over its life, divided by the total energy it will dispatch. By extending battery life grrough superior thermal
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management) and maximizing its utility (through smart software that avoids demand charges and sells services
back to the grid), we drive down the LCOE. The goal isn't just to store energy; it's to make that stored energy as
cheap as possible over 15-20 years.

Case in Point: From Blueprint to Harvest

Let me give you a real example, though I'll keep the client's name confidential. A large-scale almond grower in
California's San Joaquin Valley was facing a triple threat: skyrocketing demand charges, grid upgrade quotes in the
millions, and pressure to reduce water footprint (which meant shifting to more efficient but power-hungry drip/sprinkler
systems).

The Challenge: Deploy a solution before the next irrigation season (6 months out) that could shave peak demand by at
least 2MW and provide 4+ hours of backup.

The Highjoule Solution: We deployed two of our 2.5MWh rapid-deploy BESS units in parallel, creating a
5MWh/2.5MW system. Because the units were UL 9540 certified and our interconnection studies were rock-solid, the
utility approval process was streamlined.

The Outcome: The system was online in 14 weeks. In its first year:

¢ Demand charges were reduced by over 40%.

¢ The system automatically arbitrages energy, charging from the grid at night when rates are low and discharging
during the afternoon peak.

* It provided uninterrupted power during two planned utility maintenance outages.

The farmer's comment to me last season? "It just works. | manage my water, not my power bill." That's the point.

Beyond the Battery: What Truly Matters On-Site

Having been on the hook for system performance for two decades, I'll tell you the hardware is only half the story. The
other half is software and service.

The brain of the system needs to understand more than just battery chemistry. It needs to know your irrigation
schedule, your utility tariff (which can be fiendishly complex), and even weather forecasts. It should make decisions that
maximize your economic return automatically. At Highjoule, our platform does exactly that it's like having a full-time
energy trader and grid operator working for your farm.

And when something does need a physical check? That's where local service matters. We have technicians embedded in
key agricultural regions. They speak your language, understand the seasons, and can be on-site fast. This long-term
partnership is what turns a capital expenditure into a reliable, profit-protecting asset.

Making It Real: Your Next Steps

So, where do you start? Honestly, begin with your last 12 months of utility bills. 1dentify your peak demand (in kW) and
your highest usage periods. Then, have a conversation with your utility about future grid constraints or upgrade plans in
your area. That data is the foundation.

The next step is to talk to a provider who doesn't just see a battery sale, but understands the rhythm of your business.
Ask them hard questions; "How does your thermal system handle a 2-week heatwave?" "Can you show me a project
that's been operating for 3+ years in a similar environment?" "What's your on-site response time for a service call in my
state?"

The technology is proven. The standards (UL, IEC, IEEE) are in place to keep it safe. The economic case is stronger
than ever. The real question is, what will you control next season your irrigation schedule, or will you leave it to the
grid?

—————— S T il e e



Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL: https://glenproperty.co.za/articles/technical-specification-of-rapid-deployment-5mwh-utility-scale-bess-for-agricultural-
irrigation



http://www.tcpdf.org

