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The Irrigation Dilemma: More Than Just Water

Let's be honest. If you're managing a large-scale farm in the Midwest US or an agribusiness in Southern Europe, your
energy bill for irrigation isn't just a line item anymoreit's a major strategic variable. I've walked those fields and seen the
control panels. The pumps have to run when the crops need water, not necessarily when grid power is cheap or your
solar array is peaking. That mismatch is costing you, honestly, a small fortune in demand charges and missed
opportunities.

The phenomenon is universal: a push for sustainable irrigation, often supported by solar, but hampered by the simple
fact that the sun and the irrigation schedule don't always align. You end up exporting cheap solar power back to the
grid in the afternoon, only to buy expensive power back in the early evening or morning to run pumps. According to the
National Renewable Energy Laboratory (NREL), agricultural operations can spend up to 30% of their total operating
costs on energy. That's a pain point you feel every season.

Why Your Current ROI Calculations Might Be Falling Flat

Many farmers and agri-managers look at battery storage and get stuck on the upfront capex. The standard ROl model
often only factors in simple energy arbitragebuying low, using later. But if that's all you're calculating, you're missing
about 60% of the value. The agitation, the real financial drain, comes from what that model leaves out.

From my firsthand experience on site, the killers are:

¢ Demand Charges: That one hour of peak pump usage can set a punishingly high "demand" rate for your entire
monthly bill. Storage flattens that peak instantly.

¢ Grid Reliability: A short outage during a critical irrigation window can stress crops. Backup power has tangible,
though often unquantified, value.

* Intermittency of Renewables: Without storage, your solar investment is underutilized. You're not maximizing
the asset you already paid for.

This is where traditional thinking fails. The solution isn't just a battery; it's an integrated energy management asset. And
this is where the standardized, yet highly adaptable, 20-foot High Cube energy storage container enters the picture.



https://www.nrel.gov

The 20ft High Cube Container: Your ROI Game-Changer

So, why a containerized solution? In agriculture, you need robustness, scalability, and simplicity. A pre-fabricated 20ft
High Cube Energy Storage Container is essentially a "power plant in a box." It arrives on your site, meets key standards
like UL 9540 and IEC 62933, and gets connected. There's no complex, multi-year construction. This dramatically
reduces soft costs and accelerates your time to savingsa critical, often overlooked, part of the ROI equation.

For irrigation, the scalability is perfect. You can start with a single container supporting your most critical pump station.
As you prove the economics and expand your solar capacity, you can add more. The container format is also inherently
easier to permit and site in rural agricultural zones compared to building a new structure.

Crunching the Real Numbers: A California Case Study

Let me share a project we did with Highjoule in California's Central Valley. A 500-acre almond farm had a 1 MW solar
array but still faced huge peak demand charges from running pumps in the late afternoon/early evening. Their utility
rate structure was brutal on demand.

Challenge: Reduce overall energy costs and protect irrigation cycles from brief grid outages.

Solution: We deployed a single 20ft High Cube container with a 1 MWh capacity. It was charged by the solar array
during the day. Then, from 4-7 PM, it discharged to cover the pump load, completely shaving the peak.

The ROI Breakdown:

¢ Demand Charge Savings: This was the big one. They cut their monthly demand charge by over 90% during
irrigation months. Annual savings: ~$85,000.

* Energy Arbitrage: Storing excess solar and avoiding peak grid purchases added another ~$15,000/year.

* ITC & Incentives: The investment qualified for the federal Investment Tax Credit (ITC), improving the payback
period significantly.
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The simple payback period dropped to under 5 years. But more importantly, for the next 15+ years of the system’s life,
that's nearly pure cost avoidance and risk mitigation. That's the kind of long-term asset thinking that changes a farm's
financial resilience.

Beyond the Tech That Secures Your Investment

When we talk about ROI, the technology inside the box is what ensures it delivers for 15-20 years. Let's demystify two
terms you'll hear.

1. Thermal Management: This is the unsung hero. Batteries generate heat. In a hot climate, poor thermal management
kills battery life. Our containers use a closed-loop liquid cooling system. Honestly, I've seen air-cooled systems in similar
containers struggle in Arizona heat, losing capacity year after year. Proper thermal management protects your capital
investment, keeping the Levelized Cost of Storage (LCOE)the true "cost per KWh™" over the system’s lifeas low as
possible.

2. C-rate: This is basically the "speed" of charging and discharging. A higher C-rate means the battery can deliver
power to your pumps faster. For irrigation, you need a battery that can handle the high instantaneous power (kW)
demand of large pumps, not just a lot of energy (kWh). A well-designed system balances the C-rate with the total energy
capacity to match your specific pump load profile.

Making the Move: What Truly Matters for Your Farm

Forget the generic sales pitch. When evaluating a 20ft container for your irrigation needs, focus on these practical points
from a fellow engineer who's been in the mud:

¢ Ask About the "Balance of Plant": Is the HVAC, fire suppression, and monitoring system designed for a dusty,
rural environment? Ours are.

* Demand a Clear Performance Guarantee: The ROI model is based on throughput. Get a guarantee on annual

energy throughput and degradation.
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¢ Local Support is Non-Negotiable: Your provider must have local technicians or vetted partners. When a
firmware update is needed or a sensor acts up, you need someone who can be there fast. Highjoule's network in
the US and EU is built on this principle.

The question isn't really "Can | afford storage?" anymore. It's "Can | afford to keep missing out on these savings and
control for another growing season?" The math, as we've seen, is becoming unequivocal. What's the one peak load on
your farm that, if you could shift it, would change your energy cost structure for the next decade?
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