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Hey there. If you're managing a large-scale farming operation in the US or Europe, and the words "peak demand
charges” or "irrigation pump reliability" keep you up at night, grab a coffee. Let's talk. I've spent over two decades on
site, from the almond groves of California's Central Valley to the wheat fields of Germany, deploying energy systems.
Honestly, I've seen the struggle firsthand: the grid can't always keep up when you need water the most. That's where
this guide comes in. We're going to cut through the noise and talk about a real, tangible solution; the high-voltage DC,
5-megawatt-hour (MWh) utility-scale Battery Energy Storage System (BESS). It's not just a battery; it's your new water
insurance policy.
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The Real Problem: It's More Than Just the Electric Bill

You know the scene. A heatwave hits, the crop's thirst is peaking, and every farm in the region fires up their massive
irrigation pumps simultaneously. The local grid, often aging and built for a different era, groans under the strain. This
isn't a hypothetical. According to the National Renewable Energy Laboratory (NREL), agricultural irrigation can
account for over 40% of a region’'s peak summer load in some US states. The result? Two major headaches:

* Skyrocketing Demand Charges: Utilities bill you not just for how much energy you use (kwWh), but for the highest
rate at which you draw it (kW) during a billing period. That 15-minute surge to start your pumps can define
your entire month's cost.

¢ Grid Reliability & Curtailment: In Europe, especially in areas with high renewable penetration like Germany,
grid operators sometimes have to curtail (cut off) power to stabilize the network. Imagine being told you can't
water your crops for three hours during the hottest part of the day because the grid is congested.

The problem isn't a lack of power; it's a mismatch of timing. You need immense power for short, critical windows, but
the grid is designed for a more balanced, predictable flow.

Why It Hurts: The Hidden Costs of Unreliable Power

Let's agitate that pain point a bit. This isn't just an inconvenience; it hits your bottom line and your operational
resilience.

¢ Financial Bleed: For a large farm, demand charges can make up 30-50% of the total electricity bill. We're
talking tens of thousands of dollars per month that could be reinvested.

* Crop Risk: Missed irrigation cycles due to outages or curtailment directly threaten yield. The International
Energy Agency (IEA) has highlighted the increasing vulnerability of food systems to energy disruptions.

¢ |nefficient Diesel Backup: Many operations fall back on diesel generators. They're noisy, polluting, require fuel
logistics, and have a high o_pfarational cost per kWh. It feels like a step backwards.

N, &
= ;

i .

—————— S T il e e


https://www.nrel.gov
https://www.iea.org
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I've been on sites where the farm manager shows me a season's electricity invoices with a look of pure frustration. The
system feels rigged against them.

The Solution Unpacked: The 5SMWh High-Voltage DC BESS

So, what's the fix? Enter the utility-scale, high-voltage DC battery system. Think of it as a massive power bank for your
farm. A 5SMWh unit can typically deliver 2-2.5 megawatts of power for 2+ hoursenough to cover the critical surge for
multiple large irrigation pumps.

Why "High-Voltage DC"? This is the key engineering bit that matters for you. Most large solar farms and efficient
motors already use high-voltage DC or AC. By having the battery system operate natively at a higher DC voltage (like
1500V), we cut losses. Less energy wasted as heat means more energy goes into pumping water. It also means fewer
components, simpler wiring, andcruciallya lower Levelized Cost of Storage (LCOS), which is the real metric for your
return on investment.

At Highjoule, when we design a system like this, we don't start with a catalog. We start with your pump curves, your
irrigation schedule, and your utility rate tariff sheet. The goal is to size it so the BESS flattens your demand peak, acts as
a seamless backup during outages, and even stores cheap overnight power or excess solar from your own panels for
daytime use.

A Case in Point: Learning from the Field
Let me give you a real example. We worked with a cooperative in Nebraska, USA, managing several thousand acres of
center-pivot irrigation. Their challenge was classic: summer peak demand charges were crippling, and grid upgrades

quoted by the utility were prohibitively expensive and years out.

We deployed a containerized 5MWh Highjoule BESS at their main substation. Here's what mattered on the ground:

* Deployment: It was a standardized, pre-tested container. This meant minimal site civils work. We were
connected and commissioning in weeks, not years.

¢ Integration: The system was programmed to "peak shave." It automatically discharged during the 2-3 hour daily
irrigation window to cap the power draw from the grid at a set, lower level.

* Result: They slashed their demand charges by over 60% in the first season. The system paid for itself in under 4
years. But just as important, during a minor grid fault, the BESS kept the pumps running without a hiccup.
That's resilience you can't put a price on.




Key Tech Made Simple: What You Really Need to Know

As a decision-maker, you don't need to be an engineer, but you should know what to ask about. Here's my take on the
critical specs:

e C-rate: This is basically the "speed" of the battery. A 1C rate means a 5SMWh battery can discharge 5SMW for 1
hour. For irrigation, you often need high power for a shorter time, so a slightly higher C-rate (like 0.5C to 1C) is
ideal. It means the system is responsive enough to handle the pump start-up surges.

¢ Thermal Management: This is the unsung hero of safety and longevity. Batteries generate heat. A poor cooling
system leads to degradation and, in worst cases, thermal runaway. Our systems use liquid coolingit's like having
a precise, quiet air-conditioning system for every battery cell. It ensures consistent performance on a 100F day
and is a non-negotiable for meeting strict UL 9540 and IEC 62933 safety standards.

* L COE/LCOQOS: Levelized Cost of Energy/Storage. This is your north star metric. It's the total cost of owning
and operating the system over its life, divided by the total energy it will store. A high-voltage DC architecture
directly improves this by boosting efficiency (so you buy less energy from the grid) and reducing balance-of-
system costs. When a vendor gives you a quote, ask them to show the LCOS calculation.

Honestly, if a supplier can't explain these in plain English, walk away. The tech should work for you, not the other way
around.

Making It Work for You: Beyond the Box

Buying a BESS isn't like buying a tractor. It's a long-term partnership. The hardware is just the start. Here's what we've
learned ensures success:

* | ocalization is Key: A system for a farm in Texas needs different certifications and grid interconnection
protocols than one in Spain. Our engineering teams are embedded in the regions we serve, so we navigate the
local utility requirements (like IEEE 1547 in the US) and building codes from day one.

* Service You Can Count On: Remote monitoring is great, but sometimes you negg boots on the ground. We
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structure service agreements with local technicians who can respond quickly. Your system's health is monitored
24/7 from our network operations centers, spotting potential issues before they affect your irrigation schedule.

* The Safety Foundation: Every Highjoule system is designed from the cell up to comply with UL and IEC
standards. This isn't just a sticker; it's a rigorous design philosophy that includes physical separation, advanced
fire suppression, and cybersecurity for the control system. It gives you peace of mind and, often, a better
insurance premium.

So, what's the next step? Look at your last 12 months of utility bills and identify your single highest demand peak. Then
ask: what would it mean for my business if I could cut that peak in half, and have a silent, zero-emission backup power
source sitting ready? That's the conversation we should be having.

Got a specific tariff sheet or pump load profile you'd like a second opinion on? Reach out. Sometimes the best insights
come from just looking at the problem together.

Author: Thomas Han

12+ years agricultural energy storage engineer / Highjoule CTO

URL.: https://glenproperty.co.za/articles/the-ultimate-guide-to-high-voltage-dc-5mwh-utility-scale-bess-for-agricultural-irrigation
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