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The Real Question Isn't Just "How Much?"

Honestly, when a farm manager or an agribusiness owner asks me "How much does a high-voltage DC industrial ESS
container for irrigation cost?”, | hear a different question. What they're really asking is: "Can this thing keep my pumps
running when the grid is strained, cut my demand charges, and maybe even let me use my own solar power at night,
without becoming a maintenance nightmare or a safety hazard?" The sticker price is just the starting point of that
conversation.

I've been on-site in places from California's Central Valley to the plains of Spain, and the challenge is universal. Energy

is a massive, volatile input cost, and irrigation doesn't care about peak electricity rates. So let's talk real numbers and
real solutions, the way we would over a coffee.

The Farm Energy Squeeze: More Than Just a Bill

The problem starts with a simple mismatch. According to the National Renewable Energy L aboratory (NREL),
agricultural irrigation can account for over 30% of a farm’'s total energy use. And that use is often concentrated during
peak grid periods (hot, dry afternoons) or when local electricity networks are weakest.

This isn't just about a high kWh rate. It's about demand charges C fees based on your highest 15-minute power draw in
a billing cycle. A few hours of pumping can set a brutally high "demand" fee you pay all month. I've seen bills where
demand charges made up 50% of the total. Then there's reliability. A brief voltage dip or outage during a critical
irrigation window can stress equipment and risk an entire crop cycle.

The agitation? Doing nothing means your operational costs are tied to a grid and a market you can't control. And
simply adding more solar panels often isn't the full answer - you need to store that midday sun for evening irrigation.

Why "Container" and "High-Voltage DC" Change the Math

This is where the solution gets specific. A pre-fabricated, containerized Battery Energy Storage System (BESS) in a high-
voltage DC configuration isn't just "a big battery.” It's a purpose-built industrial asset. The “container™ part means it
arrives on your site largely pre-tested and pre-wired, slashing installation time and complexity. For a farm, that means
minimal disruption.

>

The "high-voltage DC" part is the efficiency expert. By keeping the battery stack at a high DC voltage (typically around
1500V DC for modern industrial systems), we reduce electrical losses when compared to lower-voltage systems. Less
energy lost as heat means more of your stored kilowatt-hours actually go to the pumps. It also means we can use smaller,
less expensive cabling and power conversion equipment, which brings down the balance-of-systemxcosts.. Honestly, for
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irrigation loads which are substantial, this architecture just makes economic sense.

Breaking Down the Cost: From Hardware to "Peace of Mind"

So, let's get to it. What are you paying for? A complete, operational system cost is typically measured in $/kWh of
storage capacity. For a UL/IEC-compliant, high-voltage DC industrial container today, you're generally looking at a
capital expenditure range. But that number is a composite of several layers:

¢ Core Battery & Rack System: The cells, modules, and the structure that holds them. This is the "fuel tank."

* Power Conversion System (PCS): The brain and muscle that manages AC/DC conversion, grid connection, and
power quality.

¢ Thermal Management: This is non-negotiable. A liquid-cooled climate system is standard in high-performance
containers. It maintains optimal cell temperature, which is the single biggest factor for longevity and safety. 1've
seen firsthand how poor thermal design leads to premature aging and uneven performance.

¢ Safety & Compliance: This includes UL 9540/9540A certification for the system, UL 1973 for the cells, and a
fully integrated fire suppression and gas venting system. For us at Highjoule, this isn't an add-on; it's baked into
the design from day one. Meeting IEEE 1547 for grid interconnection is also a must in the US market.

* Energy Management Software: The intelligence that decides when to charge (from grid or solar), when to
discharge, and how to shave those demand peaks automatically.

¢ Soft Costs: Engineering, permitting, shipping, installation, and commissioning.

The real metric we focus on with clients isn't just upfront capex, but the Levelized Cost of Storage (LCOS) - the total
cost of owning and operating the system per kWh delivered over its life. A robust thermal management system might
add to capex, but it drastically extends battery life, lowering your LCOS. That's the kind of trade-off that matters.

A California Case: From Peak Shaving to Profit

Let me give you a real-world example from a project | was closely involved with. A 500-acre almond farm in Fresno
nia, had a 1.2 MW irrigation load and a 1 MW solar array. Their demand charges were crippling, and
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their solar was often curtailed in the middle of the day when the grid was saturated.

We deployed a 2 MWh Highjoule HVDC-1500 container. The challenge was seamless integration with their existing
solar inverter and pump controllers, all while ensuring absolute compliance with California's strict fire safety (CEC) and
grid rules.

The system was programmed to prioritize charging from excess solar, then discharge during the 4-9 pm peak period to
shave the load. The result? A 40% reduction in their monthly demand charges in the first season. The container's high
C-rate (the speed at which it can charge/discharge safely) was key - it could handle the rapid ramp-up needed when a
bank of pumps kicked in. The ROI? They're looking at a payback period under 5 years, and now they have backup
power for critical operations. That's resilience you can bank on.

The Expert's Checklist: What to Really Look For

When you're evaluating quotes, look beyond the $/kWh headline. Ask these questions:

* "[Is the system UL 9540 listed as a complete unit?" (Not just components).

¢ "What is the guaranteed end-of-life capacity and what's the degradation curve?" (A quality system should
guarantee 70-80% capacity after 10 years).

¢ "|s the thermal management liquid-cooled and actively managed per module?" This is critical for longevity.

¢ "What's the communication protocol, and can it integrate with my existing farm energy/solar management
system?" Avoid a "walled garden."

* "What does the service and maintenance support look like locally?" You need a provider, like Highjoule, with
local technicians who understand both the tech and the agricultural context.

The Bottom Line: It's an Investment, Not a Cost

The final number for a high-voltage DC industrial ESS container for agricultural irrigation will depend on your specific
load profile, location, and interconnection requirements. But framing it as a pure commodity cost misses the point.
You're investing in energy resilience, predictable operational expenses, and getting the full value from your solar assets.

The most successful deployments I've seen are where the farm manager views the BESS as another piece of critical,

revenue-protecting equipment - just like a modern tractor or a precision irrigation system. It's a tool for managing risk
and cost in an unpredictable world.

So, what's the one energy pain point on your operation that, if solved, would free up the most capital or give you the
most peace of mind? Maybe that's where the conversation should start.
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