Step-by-Step Installation of a 5MWh Air-Cooled BESS for Farm
Irrigation
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The Real-World Guide to Installing a 5SMWh BESS on Your Farm

Honestly, if 1 had a dollar for every time a farmer or an agribusiness manager told me their energy bills were eating into
their margins, especially during peak irrigation season... well, let's just say | wouldn't be writing this blog. 1've seen this
firsthand on site, from the Central Valley in California to the plains of Nebraska. The dream of using solar to power
those massive irrigation pumps is real, but the sun doesn’t always shine when you need to water 500 acres. That's where
a robust, utility-scale Battery Energy Storage System (BESS) comes in. Today, | want to cut through the hype and walk
you through what a step-by-step installation of an air-cooled 5SMWh BESS for agricultural irrigation actually looks like.
No fluff, just the stuff that matters from two decades in the field.
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The Real Problem: More Than Just Bill Shock

We all know energy is expensive. But for agriculture, it's a critical operational variable. The problem isn't just the cost of
electricity; it's the timing and reliability of it. You're often at the mercy of the grid, running pumps during peak demand
windows when rates are highest. Or, you've invested in solar, but that 2 PM generation peak doesn't line up with your 5
AM or 8 PM irrigation schedule. You're either selling power back to the grid at low rates or still buying it at high rates.
It's a lose-lose. The other silent killer? Power quality and outages. A voltage dip or a short outage can stall a critical
irrigation cycle, putting an entire season's crop at risk.

Why It Hurts: The Cost of Doing Nothing

Let's agitate that pain point a bit. According to the National Renewable Energy Lab (NREL), the agricultural sector
accounts for a significant portion of electricity use in many rural utility districts, and demand is often coincident with
system peaks. This means your rates will only go up. But beyond the bill, think about the opportunity cost. Not being
able to shift your energy use locks you into a rigid, expensive schedule. It also leaves you vulnerable. | was on a site in
Texas where a sudden grid constraint during a heatwave meant farmers were asked to voluntarily curtail usage. Those
without storage had no choice but to comply, risking their crops. Those with a BESS? They operated independently,
business as usual.

The Solution, Unpacked: A 5MWh Power Bank for Your Farm

So, what's the fix? It's a 5SMWh, air-cooled, utility-scale BESS integrated with your existing solar (or even the grid).
Think of it as a massive, smart power bank for your entire operation. A 5SMWh system can store enough energy to run
multiple large irrigation pumps for hours, shifting your load from expensive peak periods to low-cost off-peak or your
own solar generation. The "air-cooled" part is crucialit means a simpler, more robust thermal management system using
fans and ambient air, which translates to lower maintenance and higher reliability in remote farm settings compared to
more complex liquid-cooled systems. This is the core solution we're breaking down today.
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The Installation Walkthrough: From Dirt to Dispatch

Here's the step-by-step, based on how we do it at Highjoule for our agri-clients. This isn't a textbook theory; it's the on-
the-ground sequence.

Phase 1: Site Assessment & Design (Weeks 1-3)

This is where 80% of the success is determined. We don't just show up with a container. We look at:

* Energy Profile: Analyzing a year of your utility bills and pump schedules to size the system correctly. 5SMWh isn't
a random number; it's derived from your load.

¢ Physical Site: Ground conditions, drainage, distance to interconnection point, and accessibility for cranes and
trucks. We need a stable, level pad.

¢ Grid Interconnection: Early engagement with your utility is key. We handle the paperwork and ensure the
design meets all UL 9540 (system standard) and IEEE 1547 (grid interconnection) requirements upfront. This
avoids nasty surprises later.

Phase 2: Civil & Electrical Prep (Weeks 4-6)
Once the design is locked, the ground work begins:

¢ Pouring the concrete pad with anchor bolts precisely placed.

* Trenching for conduit that will carry the power and communication cables from the BESS to your main
electrical panel (or substation).

¢ Installing the medium-voltage switchgear if required. Safety is paramount here; everything is done to IEC 62485
safety standards.
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Phase 3: Delivery & Installation (Week 7)

The big day. Our pre-integrated, UL-certified BESS container arrives on a flatbed truck. Using a crane, it's carefully
placed onto the pad and secured. The beauty of a containerized, air-cooled system is its simplicity. The main
connections are;

1. AC Power Connection: Linking the container’s output to your farm's electrical system.

2. DC from Solar (if applicable): Integrating with your solar farm's inverter.

3. Communication & Control: A simple ethernet or fiber line to our monitoring platform. This is the brain that
tells the BESS when to charge and discharge based on your settings.

Phase 4: Commissioning & Handover (Week 8)

This is the testing phase. We run every system check: battery module performance, thermal management system (fans
and vents), safety disconnects, and grid response simulations. We ensure it operates seamlessly with your irrigation
controllers. Finally, we sit down with your team for a training session on the simple web-based dashboard. You're now
in control.

A Case from the Field: Almonds in California

Let me give you a real example. A 2,000-acre almond farm in Fresno County had a 3MW solar array but still faced
huge demand charges from running pumps at night. They needed to shift that solar energy. We deployed a 5SMWh
Highjoule air-cooled BESS. The challenge was the dusty environment and summer temperatures hitting 110F. Our
system's design accounted for this with enhanced filtration in the air-cooling intake and a derating strategy at extreme
temps to preserve battery life. The result? They cut their peak demand charges by over 60% and now run almost
entirely on their own solar, day and night. The payback period? Under 5 years.

Key Tech Made Simple: C-Rate, Cooling, and Cost

Let me demystify a few terms you'll hear:

¢ C-Rate: Simply put, it's the "speed" of charging or discharging. A 1C rate means the 5MWh battery can be fully
discharged in 1 hour. For irrigation, we typically use a lower C-rate (like 0.5C or 2-hour discharge), which is
gentler on the batteries and perfect for the long, steady draw of pumps. It also optimizes the Levelized Cost of
Storage (LCOS)the real metric for your ROI.

¢ Air-Cooled Thermal Management: Batteries generate heat. Our system uses smart, variable-speed fans to pull
ambient air through the battery racks. It's incredibly reliable. I've seen these fans run for years with just basic
filter changes. The key is the intelligent battery management system (BMS) that manages the temperature cell-by-
cell.

¢ Safety by Design: This isn't a hobbyist project. Every Highjoule system has layered protection: cell-level fuses,
module-level disconnects, and a full-scale fire suppression system that meets the latest NFPA 855 guidelines. It's
all tested to UL standards.




Your Next Step

Look, the technology is proven, the economics are solid, and the need for energy independence in agriculture has never
been greater. The step-by-step process is methodical and, with the right partner, surprisingly smooth. The question isn't
really "if" but "when" and "with whom." What's the one irrigation pump or electrical load on your farm that keeps you

up at night worrying about the energy bill? Start there.
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