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ROI Analysis of All-in-one Integrated 5SMWh Utility-scale BESS for
Agricultural Irrigation

Honestly, if I had a dollar for every time a farm manager or an agribusiness owner told me their energy bill for
irrigation was their single biggest and most unpredictable operating cost, well, let's just say | wouldn't be writing this
blog. 1'd be retired on a vineyard somewhere. But here | am, 20+ years into this game, and that conversation hasn't
changed much. What has changed is the math. The return on investment (ROI) for deploying a large-scale battery like
a 5SMWh all-in-one system for irrigation is now crossing a threshold that makes it not just an environmental statement,
but a foundational business decision. Let's grab a coffee and talk real numbers, real projects, and why this might be the
year your operation needs to look at storage.
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The Real Cost of the Irrigation Problem

We all know the scene: peak growing season, a heatwave, and every pivot or pump in the county is running full tilt. This
is when grid demand charges skyrocket, and if you're on a time-of-use rate, you're paying a premium for every kilowatt-
hour. The National Renewable Energy Laboratory (NREL) has shown that in many agricultural regions, irrigation can
account for over 60% of a farm's total energy use, and a significant portion of that happens during the most expensive
grid periods.

I've seen this firsthand on site. It's not just the bill. It's the stress of potential curtailments, the volatility of fuel prices for
backup gensets, and the sheer operational rigidity. You're locked into running pumps when the grid says it's okay (and
expensive), not necessarily when it's optimal for your crops or soil moisture. This isn't just an inefficiency; it's a direct hit
to your bottom line and a constraint on your operational resilience.

Why a 5SMWh BESS Makes Sense Now

The "all-in-one" 5SMWh utility-scale battery energy storage system (BESS) is becoming the sweet spot for large-scale agri-
energy problems. Why 5SMWh? It's substantial enough to shift multiple large irrigation pumps for several hours, but it's
also modular and manageable. The "all-in-one™ or containerized aspect is keyit arrives pre-assembled and tested,
slashing installation time and complexity. For folks in the US and Europe, this plug-and-play approach is critical

because it's built from the ground up to meet your local safety standards, think UL 9540 and IEC 62619. No more
piecing together components and hoping they play nice.

The core value proposition is simple but powerful: charge the battery when energy is cheap (or from your on-site

solar/wind), and discharge it to run your irrigation when grid power is expensive. You're avoiding demand charges,
hedging against price spikes, and adding a layer of energy independence.

Breaking Down the ROI: A 5MWh Case Study
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Let's talk numbers. This isn't theoretical. Based on recent deployments in the Central Valley of California and similar
climates in Southern Europe, here's a simplified look at the economics for a 5MWh, all-in-one BESS supporting a large

irrigation load.

Cost / Saving Factor Estimated Annual Impact
System Capital Cost (CapEX) $1.2M - $1.5M

Demand Charge Reduction $180,000 - $250,000
Energy Arbitrage $40,000 - $70,000

Reduced Fuel/O&M for Backup Gens $15,000 - $30,000

Incentives & Accelerated Depreciation Varies Significantly

Notes

Fully installed, all-in-one solution.
Highly dependent on site prep and grid
interconnection costs.

By flattening your peak load, you avoid
the highest per-kW charges. This is
often the biggest saver.

Buying low (night/off-peak) and using
stored energy during peak
afternoon/evening rates.

The BESS becomes your first line of
backup, saving wear, tear, and diesel.
e.g., US Investment Tax Credit (ITC)
can directly reduce CapEx by 30-40%.
EU has various grant programs.

With these figures, a simple payback period often lands in the 5 to 8-year range, sometimes less with strong incentives.
After that, for the remaining 12+ years of the system’s life (with proper care), those savings go straight to your profit.

That's the ROI story. The Levelized Cost of Storage (LCOS) for these systems has plummeted, making this pencil out
in a way it simply didn't a decade ago.

Real-World Proof: Lessons from the Field

Let me tell you about a project we were involved with in Texas. A large cotton and sorghum operation was getting
hammered by summer demand charges They palred a 5MW solar array wnth a 5MWh nghjoule all-in- one BESS. The
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mercy of grid instability or price surges.

The BESS does two main jobs: it stores the midday solar excess (instead of clipping or exporting at low rates) and then
delivers that power to the pumps from 4 PM to 9 PM, exactly when grid rates peak. The result? They cut their peak
demand from the grid by over 80% during irrigation season, translating to six-figure annual savings. The system's built-
in UL-certified thermal management and safety design gave the owners and the local utility peace of minda non-
negotiable for getting the permit approved quickly.

The Tech That Actually Matters for Your ROI

When you're evaluating a BESS for this job, forget the buzzwords. Focus on these three things that directly impact your
payback and safety:

¢ C-rate (Charge/Discharge Rate): This tells you how fast the battery can charge or discharge relative to its size. A
5MWh system with a 1C rating can deliver SMW of power. For irrigation, you need to match this to the
simultaneous power draw of your pumps. A system that's undersized on power (lower C-rate) won't be able to
carry the full load when you need it most.

¢ Thermal Management: This is the unsung hero. Farming happens in extreme temperatures. A passive cooling
system might struggle in a 110F (43C) Texas summer, leading to efficiency losses and accelerated degradation.
An active, liquid-cooled systemlike what we design into our Highjoule containerskeeps the cells at their optimal
temperature year-round. This directly extends the battery's lifespan, protecting your long-term ROI.

* Round-Trip Efficiency & Degradation: No battery is 100% efficient. If you put 100 kWh in, you might get 94
kWh out. That 94% round-trip efficiency is good. Also, ask about the degradation warranty. A quality system
will guarantee 70-80% capacity retention after 10 years. This predictability is crucial for your financial model.

Making the Move: What to Look For

If this is starting to make sense for your operation, your next step is due diligence. Look for a provider with proven,
standardized all-in-one products that are pre-certified to your market's standards (UL for North America, IEC for
Europe). Ask for detailed financial modeling specific to your utility rate tariffthis is where the real savings are uncovered.

At Highjoule, we've built our business on this model. We don't just drop off a container. Our local teams work with you
and your engineers to model the energy flows, handle the interconnection studies, and provide the long-term
performance monitoring to ensure the system delivers the ROI we projected. Because honestly, in this business, your
success is the only metric that matters.

So, what's the peak demand charge on your last irrigation-season bill? That number might be the best starting point for
your own ROI analysis.
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