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Black Start & Bottom Lines: The Real ROI of a 5SMWh BESS for Farm
Irrigation

Honestly, if I had a dollar for every time a farm manager or agribusiness owner told me their biggest fear wasn't
commodity prices, but the grid going down during peak irrigation season... well, let's just say | wouldn't be writing this
blog. I've seen it firsthand on site the palpable tension when storm clouds gather, not because of the rain, but because of
the potential for a grid outage that could cripple a center-pivot system for days. The traditional conversation around
energy storage for agriculture has been about shifting cheap solar power to expensive evening hours. That's valid, but
it's only half the story, especially in North America and Europe where grid reliability is becoming... less reliable.

Today, | want to walk you through a different kind of calculation. We're moving beyond simple time-of-use arbitrage to
analyze the ROI of a utility-scale, 5SMWh Battery Energy Storage System (BESS) with a specific, high-value capability:
Black Start. This isn't just a battery; it's an insurance policy and a revenue-generating asset rolled into one UL-certified
container.
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The Real Problem: More Than Just Kilowatt-hours

The phenomenon across the US Midwest, California, and parts of Southern Europe is clear: agricultural operations are
electrifying. Diesel pumps are being replaced by efficient electric ones, and precision irrigation demands consistent, high-
quality power. You're likely already considering solar to offset costs. But here’s the catch the sales brochures sometimes
gloss over: a standard grid-tied solar + storage setup goes silent when the grid fails. It's a safety feature (anti-islanding),
but it leaves your most critical load irrigation high and dry during a blackout.

Your vulnerability isn't just to storms. Public safety power shutoffs (PSPS) in fire-prone California, transformer failures
on aging rural lines, or even scheduled maintenance can align perfectly with the few critical weeks your crops need
water most. The problem isn't energy cost; it's energy certainty.

Agitating the Pain: The Real Cost of Downtime

Let's put some numbers to this anxiety. A study by the National Renewable Energy Laboratory (NREL) highlights that
power interruptions cost the U.S. economy tens of billions annually, with agricultural losses being significant but often
poorly quantified at the farm level.

From my boots-on-the-ground experience, let's quantify it for a 500-acre irrigated farm:

* | ost Yield: 3-day outage during peak demand can stress crops, leading to a 5-15% yield reduction on affected
fields.
¢ Contract Penalties:.M_issed_qelivery windows to processors can incur direct fines.
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https://www.nrel.gov

* Emergency Diesel Costs: Rushing in temporary diesel generators at peak season is exorbitantly expensive and
logistically messy.

The financial pain isn't a slow bleed; it's a sudden, deep cut. This is where the ROl model for a standard battery falls
shortit can't value what it can't power during an outage.

The Solution: Black Start Capability as an ROl Game-Changer

This is where specifying a Black Start Capable 5SMWh BESS changes everything. In grid operator terms, "black start" is
the ability to boot up a power plant from a dead grid. For your farm, it means this: when the grid fails, your battery
system can isolate a portion of your facility (your irrigation pump, control systems, and critical loads) into a stable
"microgrid" and power it back up within seconds.

Suddenly, your BESS isn't just saving money; it's actively preventing massive loss. It transforms the asset from a cost-

saver to a business continuity guardian. This capability is baked into the system's power conversion system (PCS) and
controls, designed to meet relevant IEEE 1547 and UL 9540 standards for islanding operation.

Breaking Down the 5SMWh BESS for Farm ROI

A 5MWh system isn't arbitrary. For a large-scale irrigation load, it balances capacity (MWh) with power (MW). Think
of capacity as the size of your fuel tank and power as the size of your fuel hose. A system with a 2.5MW output (a C-rate
of roughly 0.5C) can start and run large pump motors smoothly while maintaining several hours of runtime.

A realistic ROI analysis now has two major revenue streams:

Revenue/Cost Avoidance Stream Description
1. Energy Arbitrage Charge from solar/excess grid power, discharge during
peak evening rates. A steady, predictable return.

2. Black Start Resilience ; AVOIDED COST: Quantify the value of preventing a
¥ i T Nt e N i T Nl o e T

—————— S T il e e



Revenue/Cost Avoidance Stream Description
single multi-day outage (see costs above). This is often the
largest single line item in the ROI.

3. Potential Grid Services In some markets (ERCOT, CAISO, parts of EU), you can
contract with the grid for frequency regulation or capacity,
creating a 3rd income.

This requires advanced grid-interactive controls and specific market participation agreements.

A Real-World Case: California's Central Valley

I can't name the client, but | can share the details. A 1,200-acre almond grower in Fresno County was facing 6-8 PSPS
event threats per year. Their 5SMWh Highjoule system was deployed with black-start capability as a core requirement.

Challenge: Keep irrigation and cold storage online through 72-hour grid outages without diesel. Solution: A 5SMWh,
UL 9540-certified BESS paired with their existing 1.5MW solar canopy. The system is configured to "island" the
irrigation pump VFDs, well head, and a critical refrigeration unit. Outcome: In its first year, it successfully rode through
two PSPS events. The avoided loss of a single almond crop shipment paid for over 30% of the system's annual financing
cost. Their ROI period shrank from a projected 9 years to under 6.

Key Technical Insights (Without the Jargon Overload)
When evaluating a BESS for this duty, here's what I look at through an engineer's eyes, explained simply:

® C-rate (Charge/Discharge Rate): This is the "power" spec. A ~0.5C rate (2.5MW for a 5SMWh pack) is the sweet
spot for irrigation. It's powerful enough to start big motors without oversizing the battery, which keeps costs and
Levelized Cost of Storage (LCOS) down.

¢ Thermal Management: This is everything. Farming happens in extreme temps. A liquid-cooled system (which
we use) maintains optimal cell temperature, ensuring you get the full 5MWh and 10,000+ cycle life even on a
100F day. Air-cooled cabinets often derate (lose capacity) in heat, cheating you out of your investment.

¢ Grid Standards (UL, IEC): This is non-negotiable. For the US, UL 9540 is the safety standard for the entire
system. For Europe, IEC 62933 is key. Compliance isn't just paperwork; it's what ensures your insurer and local
utility will ever approve the installation.




Making the Business Case: The Highjoule Approach

At Highjoule, we've built our 5SMWh utility-scale platform around this exact dual-use case. Honestly, the hardware for
black start isn't the magic partit's the system design and controls integration. Our value is in doing this seamlessly and
safely from day one.

We design with the Lowest Levelized Cost of Energy (LCOE) for the project's life in mind. That means specifying the
right cell chemistry (typically LFP for safety and cycle life), an efficient thermal system, and an architecture that
minimizes balance-of-system costs. We then layer on the black-start microgrid controls, tested per IEEE standards, so
it's a core function, not an afterthought.

The final piece is local support. Whether you're in Texas or Tuscany, having a partner that understands local grid
codes, utility interconnection processes, and can provide rapid O&M support is crucial. Your BESS is a 20-year asset;
the relationship with your provider should be too.

So, the next time you run the numbers on storage, ask not just "how much will it save?" but "how much will it protect?"

The difference in ROI might just convince you to pull the trigger. What's the single biggest grid-related risk your
operation faces this season?
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