Scalable 5MWh BESS for Farm Irrigation: Real-World Case & Cost
Savings
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From Grid Strain to Green Gains: A 5SMWh BESS Story for Modern
Farming

Honestly, if you're managing a large agricultural operation in places like California's Central Valley or the plains of
Nebraska, you know the drill. The irrigation pump is your lifeline, but the power bill and grid reliability? They can keep
you up at night. I've been on-site for enough of these deployments to see the frustration firsthand. It's not just about
going green; it's about business continuity and the bottom line. Today, | want to walk you through a real-world case
where a scalable, modular 5SMWh Battery Energy Storage System (BESS) turned the tide for a large-scale farming
operation. We'll skip the jargon and talk about what actually matters on the ground.
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The Real Problem: More Than Just Peak Shaving

The conversation often starts with "peak shaving" C reducing demand charges from the utility. And that's a huge part of
it. But on farms, the problem is deeper. You have a narrow window to irrigate, and a grid outage during that period can
mean crop loss. Furthermore, many rural grids are simply not built to handle the simultaneous surge when every farm

in the county kicks on their high-horsepower pumps. The result? VVoltage sags, unreliable power quality that stresses
your equipment, and those dreaded demand charges that seem to have a life of their own.

Why This Hurts Your Bottom Line

Let's put some numbers to it. The International Energy Agency (IEA) has highlighted that agriculture accounts for a
significant portion of electricity demand in many regions, often coinciding with peak grid times. This isn't just an
inconvenience. Unplanned downtime during critical irrigation cycles can directly impact yield. And from an
engineering perspective, constantly cycling pumps on a weak grid leads to more maintenance, shorter equipment
lifespans, and frankly, a lot of unnecessary stress for the operations manager. You're not just paying for electricity;
you're paying for instability.

The Modular BESS Solution: Built for Growth

This is where the scalable, modular utility-scale BESS comes in. Think of it not as a single, massive battery, but as a
system of building blocks. The core idea is simple: store energy when it's cheap and plentiful (often from your own solar
PV or at night), and use it to power your irrigation during peak, expensive, or unreliable grid periods. The "modular"
part is key. It means you can start with what you need today C say, a 2.5MWh system C and add identical units later as
your operation expands or your needs change. It's future-proofing your energy investment.

Case Study: 5SMWh BESS for a 2,500-Acre Farm

Let me tell you about a prolect we were mvolved with in the Southwest U.S. A 2,500-acre farm growing high-value
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about summer reliability.

The Challenge: Power six large center-pivot irrigation systems reliably, cut peak demand by at least 40%, and provide
at least 4 hours of backup power for critical irrigation cycles.

The Solution: A 5SMWHh, containerized, modular BESS. The system was composed of multiple standardized battery
racks inside a single, thermally managed container. It was tied to the farm's existing electrical infrastructure and set up
for automated control: charge overnight at low rates, discharge during the afternoon peak and for grid support.

The Outcome: The results were clear within the first billing cycle. Demand charges dropped by over 45%. The farm
now had a predictable power source for its most critical loads. Furthermore, by providing voltage support to the local
grid during times of stress, they opened the door for potential future grid services revenue. The modular design meant
the physical footprint was compact, and all wiring and safety systems were pre-integrated, which cut installation time
significantly.

The Tech That Makes It Work (Without the PhD)

You'll hear terms like C-rate and LCOE thrown around. Let me break them down like | would on a site visit.

C-rate: Simply put, it's how fast you can charge or discharge the battery. A 1C rate means you can use the battery's full
capacity in one hour. For irrigation, you need a system that can handle a high discharge rate (a higher C-rate) to meet
the sudden, large power demand of starting pumps. Our approach uses cell chemistry and system design optimized for
this duty cycle, not just for long, slow discharges.

Thermal Management: This is the unsung hero. Batteries generate heat. In a farm environment with high ambient
temperatures, managing that heat is everything for safety and longevity. A poor thermal design can cut battery life in
half. Our systems use a closed-loop liquid cooling system that keeps each cell within a perfect, narrow temperature
range, whether it's 110F outside or freezing. I've seen the data logs C consistency is key.




upfront cost, maintenance, and how long the batteries last. By focusing on superior thermal management (extending life)
and right-sizing the C-rate (avoiding over-engineering), we drive down the LCOE. The goal isn't the cheapest sticker
price, but the lowest cost per reliable kilowatt-hour over 15+ years.

Safety & Standards: This is non-negotiable. Every component, from the cell to the container fire suppression, is
designed to meet and exceed UL 9540 and IEC 62933 standards. It's not just a checkbox; it's integrated into the design
from day one. You're putting this system near your livelihood; it has to be inherently safe.

What We Bring to Your Project

At Highjoule, my team and | have spent two decades not just designing systems, but deploying and supporting them in
the field. We understand that a successful BESS project isn't just about the hardware. It's about:

¢ Localization: Your system's controls need to speak the local grid's language (IEEE 1547 for interconnection in
the U.S., for example) and comply with all regional codes.

¢ Deployment Simplicity: Our modular, containerized approach is like a "plug-and-play" for utility-scale storage.
It reduces civil works and on-site integration headaches.

¢ Lifecycle Support: The relationship starts at the design table and continues with remote monitoring,
performance analytics, and local service partners for maintenance. We're invested in your system's performance
for the long haul.

The question isn't really if energy storage makes sense for large-scale agriculture anymore. The data and the case studies
are there. The real question is how to implement it in a way that's safe, scalable, and delivers the ROI you need. So,
what's the biggest energy challenge your operation is facing this coming season?
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