High-voltage DC Lithium Battery Storage for Agriculture: Cut Irrigation
Costs & Boost Reliability
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The Real Problem: Your Farm's Power Bill and Unreliable Grid

Let's be honest. If you're managing a farm, ranch, or any large-scale agricultural operation, two things keep you up at
night: unpredictable costs and things you can't control. For years, one of the biggest "uncontrollables" has been the
power for your irrigation systems. You're at the mercy of the utility's time-of-use rates, demand charges that spike when
you need to pump the most, and let's not forget the occasional grid outage that can threaten an entire season's work.
I've been on sites where a 4-hour outage during a critical irrigation window meant tens of thousands in potential crop
loss. It's a real, tangible business risk, not just an inconvenience.

Why This Hurts More Than You Think: The Hidden Costs

We often just look at the kilowatt-hour rate on the bill. But the financial drain goes deeper. First, there's the demand
charge C a fee based on your highest 15-minute power draw in a billing cycle. Irrigation pumps are massive loads.
When they all kick on, you're essentially paying a premium for that peak capacity all month long. According to the
National Renewable Energy Laboratory (NREL), demand charges can constitute 30-70% of a commercial or
agricultural customer's electric bill.

Then there's efficiency loss. Many older irrigation systems run on AC motors. Getting that power from the grid,
through transformers, across long lines, and to your pump involves losses. You're paying for energy that never actually
turns your pump's impeller. Finally, there's the opportunity cost of not using solar or wind you might already have.
Without storage, that clean, free energy you generate at noon is often sold back to the grid at a low rate, only for you to
buy expensive grid power to irrigate at dawn or dusk when crops need it most. The system, frankly, is working against
your efficiency goals.

The Modern Solution: High-voltage DC Lithium Battery Storage Containers

This is where the game has changed. We're no longer just talking about a box of batteries. A modern High-voltage DC
Lithium Battery Storage Container is a complete, integrated power asset designed for heavy-duty, distributed
applications like agriculture. The core idea is elegant: it stores energy (from the grid during cheap periods or from your
own solar/wind) and delivers it as high-voltage direct current (DC) directly to compatible variable frequency drives
(VFDs) for your pumps.

Why DC? Honestly, it cuts out the middleman. By eliminating multiple AC-DC-AC conversion steps, you reduce
energy loss significantly C I've seen site efficiency gains of 3-5% on the irrigation load alone. The "high-voltage" part
(typically systems around 800-1500V DC) means lower current for the same power, which translates to smaller, less
expensive cables and reduced thermal losses over the long distances common on farms. It's a solution built not just to
store energy, but to deliver it in the most efficient, cost-effective way possible for your specific high-power needs.
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From Theory to Field: A California Vineyard Case Study

Let me tell you about a project we were involved with in Sonoma County, California. A 200-acre vineyard was facing
crippling demand charges and wanted to become more resilient to Public Safety Power Shutoffs (PSPS). Their challenge
was to ensure critical drip irrigation could run during peak rate windows and short grid outages without a diesel
generator.

The solution was a 1 MWh High-voltage DC container from Highjoule, paired with their existing solar array. Here's
how it worked:

¢ Challenge: High demand charges from simultaneous pump operation; vulnerability to PSPS events.

* Deployment: A single, UL 9540-certified container was placed near the main pump house. The permitting
process was streamlined because the system was pre-certified to UL and IEEE 1547 standards.

* Result: The system is programmed to "peak shave" C it discharges during the 2-hour daily utility peak window,
capping the farm's grid draw. This alone cut their monthly power bill by over 40%. During a PSPS event last
fall, it provided uninterrupted power for the critical irrigation cycle, something the owner said "saved the
vintage." The payback period, factoring in state incentives, is under 5 years.

Under the Hood: What Makes a Good Agricultural BESS?

From my 20 years on site, not all storage is created equal for farm environments. Heres what | tell clients to look beyond
the spec sheet:

1. Thermal Management is Non-Negotiable: Farms are dusty, dirty, and can swing from freezing to scorching. A sealed,
liquid-cooled thermal system isn't a luxury; it's what keeps battery cells at their optimal temperature through a Texas
summer or a Dakota winter, ensuring performance and longevity. Air-cooled systems often struggle in these
environments.

2. Think in LCOE, Not Just U

(LCOE) is your true co
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life. A cheaper system with a 5-year warranty and 80% depth of discharge might seem good, but a premium system with
a 10-year warranty and 90% cycle life will have a lower LCOE. It's about total energy delivered over time. Highjoule's
design philosophy focuses on extending cycle life through superior battery management, directly lowering your LCOE.

3. C-Rate Matters for Irrigation: The C-rate is basically how fast you can charge or discharge the battery. Irrigation is a
high-power, medium-duration load. You need a system with a sustained C-rate that matches your pump horsepower. A
system with a peak C-rate of 1C (discharge fully in 1 hour) is often a sweet spot, providing enough "“oomph" without
overspending on ultra-high-power batteries you don't need.

4. Safety is a Built-in Standard, Not a Feature: Look for UL 9540 (overall system), UL 1973 (batteries), and IEC 62619
certifications. These aren't just stickers; they mean the system’s safety has been rigorously tested by a third party for fire,
electrical, and environmental hazards. This is crucial for securing financing and insurance.

Making It Work For Your Operation

So, is this a fit for you? If your operation has high power demand for irrigation, faces time-varying electricity rates or
demand charges, or has reliability concerns, the economics are becoming very compelling. The key is a partner who
understands both the technology and the application.

At Highjoule, our approach starts with your utility bill and your irrigation schedule. We model the load, run the
financials, and design a system that meets your payback goals. And because we've deployed these containers from
Germany to Texas, we handle the local grid interconnection process and provide remote monitoring, so you can focus
on the farm, not the firmware.

The question isn't really if battery storage will become standard for large-scale agriculture, but when. The technology is
here, it's proven, and it directly addresses the core pain points of cost and control. What would a 30-40% reduction in
your annual energy spend do for your bottom line? And what's the value of knowing your water will flow, regardless of
what happens on the grid?
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