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The Irrigation Power Dilemma

Let's be honest. If you're running a large-scale farm in California's Central Valley or the plains of Germany, your
energy bill isn't just a line itemit's a major variable in your crop's profitability. I've walked those fields with owners, and
the frustration is palpable. You're hit with a double whammy: peak demand charges that spike when everyone's pumps
are running, and an irrigation schedule that often doesn't align with cheap, abundant solar power at midday.

The dream is to use your own solar panels to power your pumps. But the reality? The sun shines brightest when you
might not need maximum water flow, and you need water at dawn or dusk when solar output is low. You end up
exporting cheap solar energy back to the grid, only to buy expensive power back hours later. According to the National
Renewable Energy Laboratory (NREL), the agricultural sector represents a massive, under-tapped market for storage,
precisely because of this timing mismatch. The financial bleed is constant.

Why Traditional Storage Misses the Mark for Farms

So, the obvious thought is: "Get a battery." But here's where I've seen well-intentioned projects stall. Traditional, large-
scale battery energy storage systems (BESS) are often over-engineeredand over-pricedfor a farm's needs. They're built
for grid-frequency regulation or 4-hour daily cycles, not for the specific, high-power, shorter-duration bursts needed for
irrigation pumping.

This leads to two big problems. First, capital cost. You're paying for complex liquid cooling systems and power
electronics you don't fully need. Second, operational complexity. A farm is not a data center. You need robust, "set-and-
forget" technology that can handle dust, wide temperature swings, and doesn't require a specialized HVAC technician
for maintenance. Many systems that look good on paper fail the "dirt road test."

The Air-Cooled 1MWh Advantage

This is where the concept of a right-sized, air-cooled 1MWh system becomes so compelling. We're not talking about a
massive, grid-tied beast. We're talking about a modular, containerized or skid-mounted unit that sits next to your solar
array and pump house. Its design philosophy is simplicity for a specific job: store the midday solar surplus and release it
during high-tariff periods to run your irrigation.

At Highjoule, we focused on this niche. Our 1MWh platform uses purpose-built, UL 9540-certified battery racks with
intelligent air-cooling. Honestly, the thermal management is the key. By using high-efficiency fans and smart battery
module design, we maintain optimal temperature without the pumps, chillants, and single points of failure of liquid
systems. It's simpler. And in engineering, simpler, when done right, means more reliable and cheaper to maintain. This
directly attacks the operational cost side of the ROI equation.

https://www.nrel.gov
https://www.nrel.gov


Breaking Down the ROI: A California Case

Let's move from theory to a real project we did in Fresno County, California. A 500-acre almond orchard had a
1.2MW solar canopy and faced crippling demand charges from Pacific Gas & Electric (PG&E). Their pumps needed a
500kW burst for 2 hours twice a day.

The Challenge: Shift 1MWh of solar energy from noon to 6 PM for pumping and shave the 500kW peak.

The Solution: A single Highjoule 1MWh, air-cooled BESS, integrated with their existing solar inverters.

The ROI Drivers:

Demand Charge Reduction: This was the big one. By avoiding the 500kW peak draw from the grid, they saved
over $12,000 per month in demand charges alone.
Time-of-Use (TOU) Arbitrage: Storing solar power at $0.12/kWh and using it during the $0.45/kWh peak
period created a direct per-kWh profit.
Reduced Grid Reliance & Backup: While not the primary goal, the system provided critical backup during a
Public Safety Power Shutoff (PSPS) event, saving a harvest.

The simple payback period? Just under 5 years. And that's before factoring in any state-specific incentives (like SGIP) or
federal tax credits. With those, the number dropped closer to 3.5 years. For a piece of equipment with a 15-year design
life, that's a compelling financial tool.

Key Technical Insights (For Non-Engineers)

I know terms like C-rate and LCOE can make eyes glaze over. Let me translate them into farm logic.

C-Rate (The "Power Capability"): Think of this as the size of the pipe from your battery to your pump. A 1MWh
battery with a 1C rate can deliver 1MW of power for 1 hour. For irrigation, you often need a high C-rate (a big pipe) for
a short time. Our air-cooled design is optimized for these high-power bursts without overheating, which is crucial. A



mismatched C-rate means your pumps can't draw enough power, making the whole system useless.

Thermal Management (The "Reliability Factor"): Batteries hate being too hot or too cold. Liquid cooling is like a car's
radiatorvery effective but complex. Air-cooling, done intelligently, is like a heavy-duty, industrial fan system. It's less
complex, has fewer parts to break, and is perfectly suited for the dry, dusty environments of many farms. The choice
here drastically affects long-term maintenance costs.

LCOE - Levelized Cost of Energy (The "True Cost"): This isn't just the sticker price. LCOE is the total cost of owning
and operating the system over its life, divided by the total energy it will produce. A cheaper, less reliable system has a
higher LCOE because it might fail early or need constant repair. The ROI analysis hinges on a low LCOE. Our focus
on durable, simple air-cooled architecture and using high-cycle-life cells is all about driving that LCOE down for you.

Making the Investment Work for You

The journey isn't just about buying a container. It's about a partnership that understands agribusiness. At Highjoule,
our deployment includes a full analysis of your utility rate structure (be it in the US under UL standards or in the EU
under IEC 62619), your irrigation schedule, and your solar production. We model the ROI specific to your farm, not
with generic assumptions.

Then, because we've standardized this 1MWh platform, deployment is fast. It's a pre-tested, pre-certified unit. The
ongoing service? We partner with local agricultural electricians for routine checkspeople who already know your farm.
You're not waiting for a specialist to fly in.

So, the question I leave you with is this: Have you looked at your last 12 months of utility bills and calculated what your
peak demand charges are truly costing you? That number is often the first step in seeing the potential ROI of bringing
your energy storage in-house.
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