Air-cooled BESS for Agricultural Irrigation: Real-World Case Study &
Cost Savings
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From Grid Dependency to Energy Independence: How Air-Cooled BESS
Is Revolutionizing Farm Irrigation

Honestly, if I had a dollar for every time a farm owner told me their energy bill was the most unpredictable crop they
had to harvest, I'd be writing this from my vineyard in Napa. The struggle is real, especially for irrigation. You're at the
mercy of time-of-use rates, grid reliability, and frankly, the weather. But what if | told you the solution we deployed for a
client in California's Central Valley isn't some futuristic tech, but a pragmatic, air-cooled battery container sitting right
by the pump house? Let me walk you through the real problem, the real fix, and why this matters for your operation.
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The Real Problem: More Than Just a High Bill

It's not just about cost, though that's a huge part. The core pain point for irrigation is inflexibility. Peak irrigation needs
often align perfectly with peak grid demand and highest electricity rates. You need to water when the crops need it, not
when the utility says it's cheap. 1've been on sites where managers would run pumps at 3 AM to save money, disrupting
operations and sleep cycles. Furthermore, in many rural areas, the grid is... let's say "vintage." A single fault can halt
irrigation for critical days, risking an entire season's yield.

Why It Hurts: The Cost of Unreliable Power

Let's agitate that pain a bit. The National Renewable Energy Lab (NREL) has shown that agricultural operations can
spend up to 30% of their operating costs on energy. A power outage during a crucial growth period isn't just an
inconvenience; it's a direct threat to revenue. And with climate patterns shifting, the window for optimal irrigation is
becoming narrower and more critical. You're paying a premium for reliability you're not even getting.

The Pragmatic Solution: Air-Cooled Storage on the Farm

This is where the humble, rugged air-cooled lithium battery container enters the scene. Forget complex, water-piped
systems that need maintenance fit for a data center. The solution we champion is about appropriate technology. For
most farm irrigation loads, which are demanding but not ultra-high-power-density, air-cooled systems offer a beautiful
balance of simplicity, cost, and robustness. They take the solar energy you produce (or the cheap night-time grid power)
and store it for precisely when you need to run those pumps, completely decoupling your schedule from the utility's rate
sheet.
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https://www.nrel.gov

Case Study: A Central Valley Win-Win

Let me give you a firsthand example. We worked with a 500-acre mixed-produce farm in California's San Joaquin
Valley. Their challenge was classic: $18,000 monthly peak demand charges driven primarily by irrigation pumps, and
anxiety over public safety power shutoffs (PSPS).

The Deployment: We installed a 1 MWh, UL 9540-certified air-cooled battery storage container right at their main
substation, coupled with an existing 800 kW solar array. The container was chosen specifically for its passive cooling
designfewer moving parts, no liquid coolant to leak or maintain, just robust fans and a smart thermal management
system.

The Outcome: Within the first season:

* Demand Charge Reduction: They slashed peak demand from the grid by over 70%, cutting those monthly
charges dramatically.

* PSPS Immunity: During a 12-hour grid outage, the system kept critical irrigation zones running seamlessly.

¢ Solar Self-Consumption: They increased the usage of their own solar generation from ~40% to over 90%,
maximizing their ROI on panels.

The project payback? Under 5 years. The farm manager told me it was like "getting a fixed cost for water pumping for
the first time ever."

The Tech Made Simple: C-Rate, Cooling, and LCOE

I know these terms get thrown around. Let me demystify them from an on-the-ground perspective:

C-Rate: Think of this as the "speed" of the battery. A 1C rate means a 1 MWh battery can discharge 1 MW in one
hour. Irrigation pumps need high power for several hours, so we design with a moderate C-rate (like 0.5C-1C). It's the
workhorse, not the racehorse, that's why air-cooling is sufficientless heat to manage than a supgr-fa_st_
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charge/discharge data center application.

Thermal Management: This is the system's "climate control.” In an air-cooled container, smart software and sensor
arrays manage fan speeds to keep cells in their happy zone (usually 15-30C). I've seen ours handle 45C ambient Texas
heat without breaking a sweat because the design accounts for real-world extremes, not just lab conditions.

LCOE (Levelized Cost of Energy): This is your ultimate metric: the total lifetime cost of the energy your system
provides. The beauty of a simple, durable air-cooled system is its low operational overhead. Fewer parts, less
maintenance (we're talking basic filter checks), and high longevity directly drive down the LCOE. For a farm, a low,
predictable LCOE beats a volatile utility rate every single time.
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Making It Work for You: Standards and Simplicity

When we at Highjoule Technologies Ltd. design these systems, compliance isn't a checkbox; it's the foundation of safety
and bankability. Every container we ship to North America meets UL 9540 for the system and UL 1973 for the cells.
For our European clients, it's IEC 62619. This isn't just paperworkit means the safety protocols, from cell to system
level, have been rigorously tested for the environment they're in.

Our focus is on deployable resilience. That means containers are pre-assembled and tested at our facility. 1've
supervised deployments where the site work was primarily a foundation pad and connectionwe're talking weeks, not
months, from delivery to commissioning. The goal is to get you saving money and securing water, not managing a
complex construction project.

So, what's the biggest operational risk you're facing this seasonis it cost, reliability, or both? The conversation about
energy independence for agriculture is no longer theoretical; it's happening in fields and vineyards from California to
Catalonia. The right storage isn't about the most complex tech; it's about the most reliable and economical tool for the
job.
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