Liquid-Cooled 5SMWh BESS for Agriculture: Solving Grid & Irrigation
Challenges
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From Grid Strain to Green Gains: How a 5SMWh Liquid-Cooled BESS
Transformed a Farm’s Future

Honestly, if you've been in this industry as long as | have, you see a pattern. The conversation around utility-scale
Battery Energy Storage Systems (BESS) often orbits around big grid projects or commercial complexes. But some of the
most compelling, and frankly, toughest challenges I've seen firsthand are out in the fields literally. Today, | want to chat
about a game-changer: deploying a liquid-cooled 5MWh BESS for large-scale agricultural irrigation. It's a story not just
about batteries, but about water, food security, and building resilience from the ground up.
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The Real Problem: It's More Than Just High Electricity Bills

Let's cut to the chase. For a large farm running center-pivot or drip irrigation systems, the power demand isn't just
highit's peaky and often perfectly misaligned with the grid's happiest hours. You need to pump water when the crops
need it, which frequently coincides with late afternoon, exactly when everyone else is cranking up their A/C. This
creates a double whammy:

¢ Sky-High Demand Charges: Utilities penalize you for that short, intense burst of power you draw during peak
times. I've seen bills where these charges make up over 50% of the total cost.

* Grid Congestion & Reliability: In regions like California or parts of the EU, the grid is simply strained during
these periods. A weak grid can mean voltage sags, which can damage sensitive pump controllers. A full-blown
outage? That can jeopardize an entire season's crop.

¢ Limited Renewable Integration: Many farms have solar PV. But without storage, that beautiful midday solar
energy is often sold back to the grid at a low rate, only for the farm to buy expensive power back a few hours
later to run the pumps. It's a frustrating economic loop.

Why It Hurts: Amplifying the Pain Points

This isn't a hypothetical. The National Renewable Energy Lab (NREL) has highlighted that agricultural energy use is a
significant and growing portion of total demand, often tied to critical time-sensitive operations. The financial impact is
real. But beyond cost, there's a risk to operational continuity. A failed irrigation cycle due to a blackout during a
heatwave isn't just a line item on a P&L statement; it's a threat to the business's viability.

And here's the kicker I've seen on site: traditional air-cooled containerized BESS units placed in dusty, hot farm
environments often struggle. They can derate power output (throttle back) to avoid overheating, precisely when you
need them most. Dust clogging filters becomes a constant maintenance headache, and the sheer physical footprint of air-
cooled systems for multi-megawatt-hour scale can be prohibitive.
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So, what's the answer? Enter the liquid-cooled, utility-scale BESS, specifically in the 4-6 MWh range. This isn't just a
bigger battery. It's a fundamentally different approach designed for harsh, demanding, and space-conscious
environments like agricultural operations.

The core idea is elegant: use a closed-loop liquid cooling system (like what's in your car engine, but for batteries) to
directly manage the heat from each cell. This allows the system to maintain peak performancehigh C-rate charging and
dischargingreliably, even when it's 110F (43C) outside and the air is thick with dust. The system is sealed, protecting the
core components from the environment.

A Case from the Field: California's Central Valley

Let me walk you through a project we completed last year in California's Central Valley, a breadbasket under constant
water and power pressure.

The Scene: A 2,500-acre almond orchard with a mix of solar PV and existing grid connection. Their irrigation pumps
represented a 1.8 MW peak load.

The Challenge: Crushing demand charges, anxiety over public safety power shutoffs (PSPS) during fire season, and an
inability to use their own solar energy for evening irrigation.

The Deployment; We co-located a 5MWh Highjoule HLQ Series liquid-cooled BESS with their existing solar
infrastructure. The entire system, including the power conversion system (PCS), fit into a footprint nearly 40% smaller

than an equivalent air-cooled unit would have required. The closed-loop cooling was a godsend in the dusty valley air. -

The Outcome: The system was programmed for peak shaving and solar self-consumption optimization. It charges from
the solar array during the day and dispatches during the 4 PM to 9 PM peak window. In its first summer:

* Demand charges were reduced by over 90%.

* The farm achieved 85% solar self-consumption, up from 30%.

It provided 12 hours of full backup power for critical irrigation, effectively insulating the farm from grid outages.
* Maintenance? An annual check on the coolant loop, with no filter changes or duct cleaning.

The peace of mind for the farm manager, knowing the crop could be watered come hell, high water, or grid failure, was
priceless.

The Tech Behind the Curtain (Made Simple)

I know terms like C-rate and LCOE get thrown around. Let me break down why they matter for you, in plain English.

Thermal Management (Liquid vs. Air): Think of air cooling like a desk fanit blows air over a surface to cool it. It works
until the air itself is hot or full of dust. Liquid cooling is like a precision, internal water cooling system for a high-
performance computer. It pulls heat directly from the source more efficiently and consistently. This means the battery
can work harder, longer, and safer. For a farm, this translates to guaranteed performance during a heatwave.

C-rate (The "Power" Factor): Simply put, it's how fast you can charge or discharge the battery. A high C-rate means
you can pull a lot of power quickly to start those big pumps. Liquid cooling maintains a high, stable C-rate. An
overheated, air-cooled system might see its effective C-rate drop, meaning it can't deliver the punch you need when you
call for it.

Levelized Cost of Storage (LCOS): This is the real metric. It's the total lifetime cost of owning and operating the storage
system per unit of energy delivered. While liquid-cooled systems might have a slightly higher upfront cost, their longer
lifespan (due to better temperature control), lower maintenance, and higher efficiency drastically reduce the LCOS. You
get more total, reliable cycles out of it. According to analysis from the International Renewable Energy Agency
(IRENA), improved system design and thermal management are key drivers for reducing LCOS.

Safety & Standards (UL/ IEC) ThIS is non- negotlable A system Ilke this must be built to and certified under standards
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to container, including the cooling system and fire suppressionhas been rigorously tested for safety. At Highjoule, our
HLQ series is designed to these standards from the ground up. You're not just buying a battery; you're buying a
certified piece of power infrastructure.

What This Means for Your Operation

If you're managing a large agricultural operation, the question isn't really "if"" storage makes sense, but "what type" and
"how." The liquid-cooled 5MWh BESS model has proven itself as a robust, set-and-forget solution for the unique
demands of farming: harsh environments, critical peak loads, and a need for absolute reliability.

The integration is smoother than many think. A good provider will handle the grid interconnection process, the control
programming (like ensuring the BESS and your solar play nice together), and provide remote monitoring. The goal is to
make it another piece of reliable farm equipment, not a science project.

So, what's the biggest hurdle you're facing with energy costs and reliability on your land? Is it the demand charges that
feel like a roll of the dice every month, or the underlying worry about what happens if the grid goes down during a
critical growth period? The technology to address this isn't on the horizon; it's here, it's proven, and it's working in fields
just like yours.
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