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The Farmer's New Power Partner: A Real-World Guide to Installing High-
Voltage DC Battery Storage for Irrigation

Honestly, I've lost count of the number of times I've stood in a field with a farmer, looking at their energy bill and the
irrigation pump humming in the distance. The story is almost always the same, especially in places like California's
Central Valley or the plains of Nebraska. "The sun's free, but getting its power to my pump isn't," they tell me. The
promise of solar is huge, but the reality of intermittent generation clashes directly with the relentless, predictable thirst of
crops. You can't tell a thousand acres of corn to wait for a cloud to pass.
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The Real Problem: More Than Just Peak Shaving

Most articles talk about "peak shaving" for farms. That's part of it, sure. But the core pain point I see firsthand is energy
timing mismatch. Solar panels produce the most power in the middle of the day. But for many crops, the most efficient
irrigationto avoid evaporation lossis in the early morning or evening. You're either forced to irrigate at a less optimal
time or buy expensive grid power when your solar isnt producing.

This isn't a small inefficiency. The National Renewable Energy Lab (NREL) has shown that agricultural operations
with solar but no storage often see a significant portion of their self-generated power exported to the grid at low rates,
only to import it back at higher rates later. It's a financial drain that undermines the ROI of the solar investment itself.

Why High-Voltage DC is a Game-Changer for Farms

This is where the technical choice becomes critical. For a new solar-plus-storage irrigation system, a high-voltage DC-
coupled battery container isn't just an option; it's often the most sensible design. Here's the simple, non-engineer reason
why: it cuts out the middleman.

In a traditional AC-coupled system, solar DC power gets converted to AC for the grid/inverter, then some of it gets
converted BACK to DC to charge the batteries, then back to AC again to run the pump. Every conversion loses 2-3%
efficiency. For a system running 12+ hours a day, that adds up to a staggering amount of wasted energy (and money)
over a season.

A high-voltage DC system, like the ones we design at Highjoule, connects the solar array directly to the battery storage
at DC voltage. The power flows in one direction to charge, and one direction to discharge to a single, central inverter
that runs the pump. Fewer conversion steps mean higher round-trip efficiencyoften 3-5% higher overall. In farming,
where margins are tight, that efficiency gain directly translates to more water pumped per dollar and a faster payback
period.

https://www.nrel.gov


  

The Step-by-Step Installation Guide (From Dirt to Dispatch)

Based on dozens of deployments, heres the real-world process. It's methodical, and getting it right is what separates a
project that runs smoothly for 15 years from one that becomes a headache.

Phase 1: Pre-Site & Planning (The Most Important Phase)

Site Selection & Geotech: It's not just a flat spot. We look for stable ground, minimal flood risk, and easy access
for both construction and future service vehicles. A simple geotechnical survey prevents costly foundation issues
later.
Utility Interconnection & Permitting: This is where local expertise is non-negotiable. We navigate the utility's
requirements (like IEEE 1547 for grid interconnection) and local building codes upfront. For UL 9540 and IEC
62933 compliant containers like ours, this process is streamlined, but it's never something to rush.
Civil Works & Foundation: Pouring the reinforced concrete pad. We ensure it's perfectly level and includes all
necessary conduit runs for power and data cables before the container ever arrives on site.

Phase 2: Delivery & Mechanical Installation

Container Placement: Using a crane, we set the pre-fabricated container onto the foundation. The beauty of a
containerized solution is that 90% of the complex wiring and testing is done in our controlled factory
environment.Mechanical & Thermal Hookup: This is critical. We connect the liquid cooling or forced-air thermal
management system. Proper thermal management is the single biggest factor in battery longevity. A system that
runs too hot or too cold will see its lifespanand your return on investmentshrivel faster than a crop in a drought.

Phase 3: Electrical & Commissioning

DC & AC Bus Connection: High-voltage DC cabling from the solar combiner box is connected to the
container's input. The output is connected to the central inverter and then to the irrigation pump control panel.
Every bolt is torqued to spec, every connection scanned with a thermal camera under load during testing.



Control System Integration: This is the "brain." We program the energy management system (EMS) based on
the farm's specific irrigation schedule, water needs, and time-of-use electricity rates. The goal is set-it-and-forget-
it operation.
Final Commissioning & Safety Tests: We run a full sequence: insulation resistance tests, functional tests of all
breakers and contactors, and verification of the fault detection and isolation system. This isn't just paperwork; it's
the final assurance that the system is safe and ready for 20 years of service.

From Theory to Tractor: A Case Study in Texas

Let's talk about a 500-acre cotton farm outside Lubbock, Texas. The challenge was classic: high midday solar
production, but a need for pivot irrigation at night to combat high daytime evaporation. The farm had a 1 MW solar
array, but was still hitting demand charges and buying night-time power.

We installed a 500 kWh Highjoule HV DC container, directly coupled to a portion of their solar field. The installation
followed the steps above over a tight 10-week timeline. The result? The system now stores excess midday solar, and the
EMS automatically dispatches it to run the irrigation pumps from 8 PM to 6 AM. They've cut their grid energy
purchases for irrigation by over 70% and completely eliminated the demand charges associated with the pump loads.
The farmer's comment to me last season? "It just works. I set the water schedule, and the battery handles the rest."

  

Expert Insights: What We've Learned On-Site

If you take away three things from this, let it be these:

1. Think in LCOE, Not Just Upfront Cost: The Levelized Cost of Energy (LCOE) is your true metric. A slightly
cheaper, less efficient AC-coupled system might have a lower sticker price, but its higher conversion losses mean
it delivers fewer usable kWh over its life. The DC system often wins on total lifetime cost.

2. C-Rate is Your Friend for Irrigation: Irrigation is a steady, prolonged load. You don't need a battery that can
discharge its entire capacity in 30 minutes (a high C-rate). You need one optimized for a slow, steady 4-8 hour
discharge (a low to moderate C-rate). This directly influences the battery chemistry and design we recommend,



and it saves you money.
3. Design for Serviceability: Ask where the service ports are, how easy it is to access battery modules, and what the

remote monitoring capabilities are. A container that needs a full shutdown and a crew of four to diagnose an
issue is a future cost. Our design prioritizes front-access serviceability and granular, cloud-based monitoring we
can both access, so most issues can be identifiedand often resolvedbefore they ever impact your irrigation cycle.

The journey to energy-independent farming isn't about buying the most complex tech. It's about choosing the right,
robust technology and having it installed with a focus on long-term, hands-off operation. So, what's the one irrigation
load on your farm that keeps you up at night worrying about the power bill?
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