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From Sun to Sprinkler: A Real-World Look at 1MWh Solar Storage for
Farm Irrigation

Hey there. Let's grab a coffee and talk about something that keeps farmers up at night: water. Not just the lack of it, but
the crippling cost and sheer unreliability of getting it where it's needed. For years in my site visits across California's
Central Valley or the plains of Nebraska, I've heard the same story. A farmer points to a massive diesel generator, its
smell still hanging in the air, and says, "There has to be a better way." Honestly, there is. And it's not just a theory on a
spec sheet. Today, | want to walk you through a real-world project that's changing the game: a 1MWh solar-coupled
battery storage system specifically for agricultural irrigation. This isn't a futuristic concept; it's a working solution, and
the lessons are gold dust for any operation looking to secure its water future.
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The Real Problem: More Than Just High Bills

We all know energy for irrigation is expensive. But the problem runs deeper than a line item on a utility bill. It's about
timing. Peak irrigation needs often clash directly with peak grid demandthose hot, dry afternoons when everyone's
running their AC. That's when time-of-use rates skyrocket. I've seen farms where pumping during these 4-5 hour
windows consumes over 70% of their entire monthly energy spend. It's brutal.

Then there's reliability. Remote farms often sit at the end of fragile grid lines. A fault miles away can shut down your
pumps for hours, stressing crops at the most critical time. The traditional backup? Diesel gensets. They're noisy,
polluting, require constant fuel logistics, and honestly, their operational cost is just unpredictable with fuel price

volatility.




Why "Making Do" Is Costing You a Fortune

Let's agitate that pain point a bit. Sticking with the status quo isn't just expensive; it's a strategic risk. The National
Renewable Energy Laboratory (NREL) has highlighted the increasing strain on grids in agricultural regions, noting the
potential for more frequent service interruptions during extreme weather. Every hour your pumps are down during a
heatwave, you're not just losing water; you're risking an entire season's yield.

Financially, pure solar without storage often misses the mark. You generate power in the midday sun, but if your peak
pumping rate is from 1 PM to 6 PM, what happens when clouds roll in at 3 PM? The grid picks up the tab at the
highest possible rate. Your solar investment isn't working nearly as hard as it could. You're leaving massive savingsand
securityon the table.

The Blueprint: A 1IMWh Solar-Storage Hybrid Solution

This is where the integrated solar-plus-storage system comes in. Think of it as a water bank for your energy. The
concept is beautifully simple:

e Solar Array: Captures energy all day.

* 1IMWh Battery (BESS): Acts as a reservoir, storing excess solar and low-cost overnight grid power.

¢ Smart Controller: The brains. It decides the optimal time to dispatch that stored energyspecifically to cover
those expensive peak irrigation hours and provide seamless backup.

The goal isn't just to add solar; it's to time-shift energy. You avoid peak demand charges, maximize self-consumption of
your solar generation, and create an independent "microgrid" for your most critical load: water.

On the Ground: A California Almond Orchard Case Study

Let me tell you about a project we were involved with in California‘s San Joaquin Valley. A 500-acre almond orchard
was ettng. ammered by demand charges and worried about water ailme bmu:ghaller?ggxw?s q un four Ifrge
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100HP irrigation pumps during the afternoon without bankrupting themselves on utility costs.

We deployed a system with a 1.2MW solar canopy and a 1MWh battery storage unit using Tier 1 lithium-ion cells. The
containerized BESS was keyit was pre-assembled and tested to UL 9540 and IEEE 1547 standards, so we could get it
permitted and connected without the usual headaches. Honestly, the local utility appreciated that we brought a pre-
certified, grid-friendly system to the table.

The results? The system now covers 100% of the peak-time irrigation load. They've slashed their peak demand charges
to almost zero and increased their solar self-consumption from about 40% to over 90%. The farmer's comment to me
last season stuck with me: "The system just runs. | don't smell diesel, | don't get surprise bills, and | sleep better during a
heatwave." That's the real metric.

Under the Hood: What Makes a System Like This Tick

Okay, let's get a bit technicalbut I'll keep it in plain English. Not all batteries are suited for this duty. An irrigation pump
start is a high-power event. This is where C-rate matters. Simply put, it's how fast a battery can safely discharge its
energy. We selected cells with a high enough C-rate to handle the simultaneous start of multiple large pumps without
breaking a sweat.

Then there's thermal management. A farm in Arizona or Texas isn't a climate-controlled lab. The battery enclosure
needs a robust, active cooling and heating system to keep those Tier 1 cells in their happy zone (usually between 15C
and 35C) year-round. This is non-negotiable for safety and longevity. At Highjoule, we've seen firsthand how proper
thermal design in the field can double the effective cycle life of a system.

Finally, let's talk Levelized Cost of Energy (LCOE). It sounds complex, but it's just the total lifetime cost of your energy
system divided by the energy it produces. A diesel genset might have a low upfront cost, but its fuel and maintenance
give it a terrible LCOE. Solar alone has a good LCOE but can't deliver power on demand. The magic of this solar-
storage hybrid is that it optimizes the LCOE for your specific load profile. You're buying cheap, stored energy to
displace the most expensive power ou'd ever have to buy. Over 15-20 years, the math becomes overwhelmingly
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Your Next Step

This isn't about selling you a battery box. It's about solving a water and energy problem that's fundamentally tied to the
viability of your business. The technology is proven, the standards (UL, IEC, IEEE) are clear, and the financial models
work. The question I'd leave you with is this: What's the true cost of not having control over your irrigation power in
the next growing season?

If you're running the numbers on a new pump or dreading the next diesel delivery, maybe it's time to look at the sun
and the bank of energy it can provideon your own terms. What's the one constraint in your operation that this approach
could unlock?
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