Wholesale Price of Air-cooled Hybrid Solar-Diesel System for
Agricultural Irrigation: A Cost & Efficiency Guide
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Beyond the Sticker Price: The Real Cost of Powering Your Farm with
Hybrid Solar-Diesel Systems

Hey there. If you're reading this, you're probably a farm owner, an agribusiness manager, or someone responsible for
keeping the water flowing and the crops growing. And you're likely looking at energy bills or diesel delivery schedules
with a growing sense of frustration. I get it. For the last two decades, I've been on-site, from the sun-baked fields of
California's Central Valley to the vast agricultural lands in Germany, helping operations like yours untangle the
complex web of energy reliability and cost. Honestly, the conversation almost always starts with one question: "What's
the wholesale price for an air-cooled hybrid solar-diesel system for my irrigation?" It's a good question, but it's only the
first piece of a much bigger puzzle.
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The Real Problem Isn't Just Diesel Cost, It's Predictable Power

Let's be clear. The pain point isn't simply the price of diesel, though EIA data shows its volatility can wreck a carefully
planned budget. The real aggravation is the unpredictability. You have a narrow window to irrigate. A pump goes
down because of a grid fluctuation, or a diesel genset needs unscheduled maintenance right when you need it most, and
you're not just looking at a fuel costyou're looking at potential crop loss. I've seen this firsthand: a farm in Texas relying
on an aging diesel setup faced a 48-hour outage during a critical growth period. The financial hit was an order of
magnitude greater than their annual fuel spend.

Furthermore, purely solar-powered irrigation faces the "sunset problem.” When your water demand peaks in the early
evening but the sun is low, you're forced to either oversize your solar array (a huge capital cost) or default back to diesel.
This "either/or" approach leaves efficiency and money on the table.

Decoding the "Wholesale Price" Breakdown

So, let's talk about that initial price tag. When we at Highjoule Technologies provide a quote for a wholesale air-cooled
hybrid system, we're bundling several key components, and understanding each helps you compare apples to apples:

* Solar PV Array: The size (in kW) is dictated by your land, water needs, and solar irradiance. This is often the
most variable cost.

¢ Battery Energy Storage System (BESS): This is the heart of the "hybrid" solution. An air-cooled lithium-ion
battery bank, sized in kWh, stores excess solar for use at night or during cloudy periods. Its C-rate (basically, how
fast it can charge and discharge) is crucial for handling the high, sudden power draw of pump starters.

* Power Conversion System (PCS): The brains. It includes inverters and controllers that seamlessly manage energy
flow between solar panels, batteries, diesel gensets, and the pumps. It decides in milliseconds whether to use
solar, battery, or diesel, optimizing for cost and efficiency.

* |ntegration & Balance of Plant: This is where on-site experience is priceless. It includes all the cabling,

switchgear, safety systems, and the physical enclosure (often a containerized solution). A system built to UL 9540

and IEC 62485 standards here isn't a luxury; it's an insurance policy for safety and insurability, especially in the
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The "wholesale™ or project price will vary massively based on scale. A system for a 50-acre pivot irrigation will look very
different from one for a 5,000-acre networked operation. But focusing solely on this upfront capex is a classic mistake.

The Hidden Math: Levelized Cost of Energy (LCOE)

This is the concept that changes the conversation. LCOE is the total lifetime cost of owning and operating the system,
divided by the total energy it will produce. A diesel-only system might have a low upfront cost but a very high LCOE
due to continuous fuel and maintenance costs. A well-designed hybrid system has a higher initial price but a
dramatically lower LCOE over 15-20 years. According to a NREL analysis, adding storage to renewable microgrids can
reduce fuel consumption by over 50%, directly slashing that long-term LCOE. That's the number your CFO wants to
see.

From Theory to Field: A Case Study in Nebraska

Let me bring this to life with a project we completed last year for a corn and soybean farm in Nebraska. Their challenge
was classic: high diesel costs for running center-pivot irrigators and pressure to reduce their operational carbon
footprint.

Scenario: Six diesel pumps supporting 1,200 acres.

Challenge: Reduce diesel runtime by 70% without compromising irrigation reliability during peak summer demand.
Our Solution: We deployed a containerized, air-cooled hybrid system. The container was pre-integrated at our facility
with a 500 kWh battery (with a 1C rate for strong pump starts), a 250 kW solar canopy, and the PCS, all pre-tested to
relevant UL standards. This "plug-and-play" approach minimized on-site disruptioncritical during a growing season.

The Outcome: The system now intelligently prioritizes solar during the day, charges the batteries, and then discharges
them to cover the evening irrigation surge. The diesel gensets now only kick in as a last resort during prolonged cloudy
periods. In the first season, they achieved a 78% reduction in diesel consumption. The farm manager told me the quiet
operation of the air-cooled BESS (compared to the constant generator roar) was an unexpected bonus. The project paid
for itself in under 7 years based on fuel savings alone.
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Why the Technical Details (Quietly) Dictate Your ROI
As an engineer, | nerd out on this stuff, but let me translate why it matters for you.

¢ Air-cooled vs. Liquid-cooled: For most agricultural applications, air-cooled BESS hits the sweet spot. It's simpler,
has fewer moving parts (less maintenance), and is generally more cost-effective at the scales we're discussing.
Liquid-cooled is fantastic for massive, dense installations, but for a farm, the robustness and simplicity of air-
cooling often win. The key is intelligent thermal management within the battery rack design to ensure longevity
even on a 100F day.

* Cycling & Depth of Discharge (DoD): Your irrigation system will cycle the battery daily. A quality BESS is
designed for this, with a chemistry and management system that allows a high daily DoD without significantly
degrading the battery's life. We spec our Highjoule systems for this exact daily duty cycle, which is different from
a system designed for weekly grid backup.

¢ Grid Interaction & Future-Proofing: Even if you're off-grid today, designing the system to potentially interact
with the grid (as a "grid-hybrid") can open future revenue streams, like providing grid services in some regions.
It's about building in optionality.

Making the Choice That Fits Your Farm

So, how do you move forward? Start by looking beyond the brochure price. Ask potential suppliers:

1. "Can you show me a projected LCOE comparison for my specific load profile?"
2. "Are the core components (BESS, PCS) certified to UL 9540 / IEC 62619 for my market?"
3. "What does the total installed cost include? Who handles long-term O&M?"

At Highjoule, our approach has always been to partner for the long term. That means our initial design focuses on
optimizing your LCOE from day one, using robust, standards-compliant components. It also means our service team
understands that a service call during harvest season isn't just a technical issueit's a business-critical event.

The wholesale price for an air-cooled hybrid solar-diesel system is your entry ticket. But the real value is measured in
predictable water output, slashed fuel bills, and the peace of mind that comes with energy independence. What's the
cost of not having that reliability on your farm?

I'm curiouswhat's the biggest energy uncertainty you're facing in your operation this season?
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