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The Silent Problem in the Field

Let's be honest. When you're looking at a battery system for your irrigation pumps, the conversation often starts and
ends with capacity and price. I've sat in dozens of these meetings. The focus is on kilowatt-hours and the upfront check
you need to write. What gets lost, almost every single time, is a quiet but critical question: How was this thing actually
built?

We're seeing a flood of all-in-one, containerized BESS units into the North American and European markets. They look
similar from the outside - a big box full of promise. But inside, the difference between a system that hums along for 15
years and one that becomes a costly, dangerous headache in year three comes down to one thing: adherence to rigorous,
recognized manufacturing standards. For agricultural applications, where equipment faces dust, wide temperature
swings, and relentless operation cycles, this isn't just paperwork. It's your insurance policy.

Beyond the Price Tag: The Real Cost of Cutting Corners

I've seen this firsthand on site. A farm in the Midwest opted for a "value" BESS unit a few years back. The specs on
paper looked fine. But when a minor internal fault occurred, the system's internal protection didn't isolate it correctly. It
led to a thermal event - a small fire that took the entire unit offline. The crop was fine, but the financial loss wasn't just
the damaged battery. It was the cost of diesel generators rented for six weeks during peak irrigation, the emergency
service calls, and the total loss of trust in the technology.

This is the agitation point. A lack of proper manufacturing standards directly impacts:

» Safety: Think beyond fire. Poorly managed battery cells can off-gas. In an enclosed, unattended container near
fields, this is a silent hazard. Standards like UL 9540 and UL 9540A specifically test for these failure scenarios.

¢ Total Cost of Ownership (TCO): That cheaper unit might have a 20% lower capex. But if its lifecycle is 5,000
cycles versus a standard-compliant unit's 7,000+, and its round-trip efficiency is 88% instead of 92%, you're
leaving significant energy and value on the table every single day. The National Renewable Energy Lab (NREL)
has shown how these small efficiency gaps compound into massive financial differences over a project's life.

¢ Financing & Insurance: Try getting a competitive loan or a reasonable insurance premium for an asset without
UL or IEC certification. Banks and insurers aren't tech experts; they rely on these standards as a baseline for risk
assessment. A non-compliant system is often an un-financeable one.

The Blueprint for Reliability: What "Standards” Really Mean

So, what are we talking about with Manufacturing Standards for All-in-one Integrated BESS for Agricultural Irrigation?
It's the comprehensive recipe book that ensures every unit rolling off the line is built to survive the real world.

At Highjoule, our engineering DNA means we don't just test the final product. The standard is woven into the process.
For the agricultural sector, this focuses on a few key areas beyond the core electrical safety certs (like UL 1973 for
batterles UL 1741 for mverters) It s about environmental durablllty (IEEE 1547 for grid interconnection robustness),
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system. It's the difference between a system that shuts down gracefully during a grid fault and one that gets confused
and trips offline for good.

A Case in Point: California Almonds and Unplanned Downtime

Let me share a recent contrast. We deployed a 2 MWh all-in-one system for an almond grower in California's Central
Valley. Their challenge was peak shaving and backup for critical irrigation during Public Safety Power Shutoffs (PSPS).
The site is remote, dusty, and hot.

We competed against two other bids. Our unit wasn't the cheapest. The winning argument? Our manufacturing and
testing protocol, aligned with UL and IEC standards, included a specific thermal management validation for 45C+
ambient temperatures and a dust tolerance test that went beyond the datasheet. During a PSPS event last summer,
while other farms scrambled, our unit provided 48 hours of seamless irrigation. The ROI wasn't just in energy savings;
it was in crop preservation. That's the value of a standard, realized.

Decoding the Spec Sheet: C-Rate, Thermal Management, and LCOE

As a decision-maker, you need to cut through the jargon. Let's tie standards to three practical specs you'll see.

¢ C-Rate: This is how fast you can charge or discharge the battery. A 1C rate means full power in one hour. For
irrigation, you might need a high discharge rate (e.g., 0.5C) to start large pumps. A manufacturer following
standards will have rigorously tested the battery at that C-rate for thousands of cycles, proving the design doesn't
degrade prematurely. A non-compliant one might advertise the rate but never validate its long-term impact.

¢ Thermal Management: This is the unsung hero. Batteries generate heat. The IEC 62619 standard mandates
specific tests for thermal stability and propagation. In simple terms, it ensures the cooling system (liquid or air) is
designed not just for average days, but for the hottest day of the year, at full load, with a failed fan. That's real-
world reliability.

¢ | evelized Cost of Energy (LCOE): This is your ultimate metric - the total cost of the system divided by the total
energy it will dellver over |ts life. Robust manufacturlng standards dlrectly lower LCOE. How’) By ensurlng

—————— S T il e e



downtime). According to analysis by the International Energy Agency (IEA), operational reliability is a primary
driver of long-term storage economics.

Our approach at Highjoule is to engineer for the lowest possible LCOE from day one. That means building to the
standards that guarantee longevity, not just building to a price point.

The Right Questions to Ask Your BESS Provider

So, next time you're evaluating a system, move the conversation beyond kWh and $. Ask these questions:

* "Can you show me the UL 9540 certification for this specific all-in-one system unit?" (Not just for components).

* "What specific IEEE or IEC standards did you follow for the environmental testing of the enclosure for dust and
temperature?"

* "What is the proven cycle life at my required discharge depth and C-rate, and what standard was used to derive
that number (e.g., IEC 62620)?"

¢ "How does your thermal management system design comply with IEC 62619 requirements for thermal
propagation delay?"

The answers will tell you everything. If the response is vague or focuses only on cell-level certification, that's a red flag.
You're not buying cells; you're buying a complex, integrated power plant.

Honestly, the future of agri-energy is incredibly bright. Storage is a game-changer. But its success on your farm hinges
on the invisible foundation of how it's made. It's worth getting right.

What's the one reliability concern keeping you up at night regarding power for your irrigation?
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