5MWh BESS for Farm Irrigation: Solving Grid Constraints & Energy
Costs
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The Quiet Power Revolution in the Fields: How 5MWh BESS Units are
Transforming Agricultural Irrigation

Let's be honest, when you think about cutting-edge energy tech, sprawling farm fields aren't usually the first image that
pops up. But having spent over two decades on sites from California's Central Valley to the plains of Nebraska, I can tell
you that's where some of the most pressing and costly energy challenges live. And right now, a powerful solution is
taking root: the integrated, utility-scale 5SMWh Battery Energy Storage System (BESS). It's not just a battery in a box;
it's becoming the financial and operational lifeline for modern, energy-intensive agriculture.
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The Real Problem: It's More Than Just the Electric Bill

The core issue for large-scale irrigation isn't simply the cost of kilowatt-hours. It's the pattern of consumption. Think
about a pivot irrigation system or a massive pumping station. When it kicks on, the power demand spikesfast and hard.
From a utility's perspective, that looks like a sudden, massive peak on their grid. And they charge for that. Heavily.

These "demand charges" can constitute up to 50% of a large farm's monthly electricity bill. You're not just paying for
the water you pump, but for the privilege of needing a huge amount of power all at once. Furthermore, in remote
agricultural areas, the grid is often weak. Pump starts can cause voltage sags, harming other sensitive farm equipment.
I've seen control boards for precision ag systems fry because of unreliable grid power during irrigation season.

Why This Hurts More Now: Grid Strains and Volatile Prices

This pain is intensifying. According to the National Renewable Energy Laboratory (NREL), increasing electrification
and climate-driven weather events are stressing aging grid infrastructure. For a farmer, this translates to more frequent
and longer power quality issues or even curtailments during critical growing periods.

At the same time, the push for sustainable agriculture is leading more farms to install solar. But here's the catch: the
sunniest part of the day often doesn't align with the optimal time for irrigation (typically early morning or evening to
reduce evaporation). So, you're either not using your own solar power for your biggest load, or you're forced to irrigate
at a less efficient time. It's a frustrating mismatch.

The All-in-One 5MWh BESS: A Turnkey Lifeline for Farms

This is where the pre-integrated, containerized 5MWh BESS changes the game. It's a complete power plant in a box,
delivered to your site. The concept is beautifully simple: this system acts as a massive buffer between your farm's hungry
pumps and the grid (or your solar array).

Instead of h|tt|ng the grld with a 2-megawatt spike when the pumps start, the BESS delivers that initial surge from its
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panels during the day. You flatten that demand peak from a mountain into a gentle hill. The result? Drastic cuts to
those punitive demand charges. Honestly, on some of our deployments, the demand charge savings alone pay for the
system’s financing.

Case in Point: A 5SMWh System in the American Southwest

Let me walk you through a real project we did with Highjoule Technologies last year. The client was a 5,000-acre
almond orchard in California. Their challenge was classic: $80,000+ monthly power bills dominated by demand
charges during the summer irrigation, and they had a 1.5 MW solar farm that was largely underutilized for their night-
time water pumping.

We deployed a single 5MWh all-in-one unit next to their main pump station. The system was designed for a 2-hour
discharge at full pump load. Here's what changed:

* Peak Shaving: The BESS automatically dispatched power during pump start and high-cost grid periods. It cut
their peak demand from the grid by over 60%.

¢ Solar Self-Consumption: The system was programmed to charge primarily from their excess solar generation in
the afternoon, turning previously curtailed solar energy into usable irrigation power for the evening.

¢ Grid Backup: During two brief public safety power shutoff (PSPS) events, the BESS kept critical irrigation
pumps running for the essential 2-hour window, potentially saving a season's crop.

The financials? They're on track for a 6-year simple payback purely on energy arbitrage and demand charge savings,
not counting the value of reliability.

What You're Really Buying: Safety, Longevity, and Smart Economics

When we talk about a "5SMWAh system," it's easy to just focus on the capacity number. But as an engineer who has to
stand by these systems for their 15-20 year life, | look at three critical things underneath the hood:

—————— S T il e e



100F+ daysthis is paramount. Our Highjoule units use a closed-loop, liquid-cooling system. It's like giving each battery
cell its own precise air conditioning unit. This isn't a luxury; it's what keeps the degradation curve flat, ensuring you get
the full cycle life you paid for. A poorly cooled system in Arizona might lose 20% of its capacity in half the time.

2. The C-Rate (The Pace of Power): This is just a fancy term for how fast you can charge or discharge the battery. For
irrigation, you need a high discharge C-rateyou need a lot of power fast. A 5SMWh system with the right C-rate can
deliver that 2+ MW punch to start your pumps instantly. A system designed for slower, grid-scale smoothing might not,
leaving you with a lag that doesn't solve your peak problem.

3. Levelized Cost of Storage (LCOS): This is your true north metric. It's the total cost of owning and operating the
system over its life, divided by the total energy it delivered. A cheaper upfront system with poor cooling (high
degradation) and low efficiency will have a terrible LCOS. You want a partner who designs to minimize LCOS, not just
minimize the initial quote. This is where quality engineering pays for itself ten times over.

And none of this matters without safety. Every component, from the cell to the container fire suppression, must be
certified to UL 9540 and IEC 62933. This isn't just paperwork. I've seen the difference in a thermal runaway test. The
UL-certified design contained a single module failure. A non-certified box? It was a total loss. On your farm, that
certification is your insurance policy.

Making It Real: What to Look For in a Deployment Partner

So, you're convinced a 5SMWh BESS could be a game-changer. How do you choose? Based on my field experience,
here's my checklist:

* Proven Containerization: Ask for photos and case studies of their delivered containerized systems, not just
renderings. The integration of power conversion, cooling, fire safety, and controls into one robust unit is the
hardest part.

* | ocal Grid Code Expertise: Can they navigate the interconnection process with your local utility (like CAISO,
ERCOT, or a European DSO)? This is where projects get stuck for months.

* Performance Gi arantees: Do they offer an _vailabili or perf gyggamee_..baﬁked by real-time remote
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monitoring? You should be able to see your system's state and savings from your phone.

¢ Service Network: When (not if) you need support, is there a local technician within a reasonable timeframe, or
will it require a flight from overseas?

At Highjoule, we've built our service model around this last-mile challenge. We don't just ship a container. We partner

with local electrical and civil contractors, provide the grid study support, and maintain a regional stock of critical spare
parts. Our goal is to make a utility-scale system feel like a local, supported asset.

The future of resilient, cost-effective agriculture is electrified and intelligent. The right 5SMWh BESS isn't an expense;
it's an infrastructure investment that pays dividends in lower bills, reliable water, and ultimately, a more sustainable and
profitable operation. What's the one energy constraint on your farm that keeps you up at night?
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