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The Quiet Problem in Rural Energy Storage

Honestly, when we talk about deploying Battery Energy Storage Systems (BESS) for agricultural irrigation, most
conversations jump straight to capacity, solar pairing, or payback periods. And those are critical. But after 20+ years on
sites from California’s Central Valley to the plains of Spain, I've seen a quieter, more persistent challenge: integrating
industrial-grade fire protection into remote, often minimally staffed locations. It's the unglamorous backbone that makes
the entire project viable, especially under the scrutiny of local fire marshals and insurance underwriters in Europe and
the US.

The phenomenon is this: a farmer or agribusiness invests in a solar-plus-storage system to offset diesel costs and ensure
water access. The container arrives, the batteries are racked, the inverters hum. But the fire suppression system? It's
sometimes treated as a checkbox, a generic "yes, it has one" spec. That's where the riskand unnecessary costcreeps in.

Beyond the Spark: Why Fire Safety is a Cost Issue

Let's agitate that point a bit. A thermal runaway event is catastrophic, but it's also incredibly rare with modern, well-
managed systems. The real, everyday cost of poor fire protection integration is threefold:

¢ Insurance Premiums: I've seen projects where the annual insurance cost for the BESS unit was nearly 15% of its
total value because the suppression system wasn't UL or IEC compliant. Underwriters Laboratories (UL) and
the International Electrotechnical Commission (IEC) standards aren't just bureaucracy; they're a risk language
insurers understand.

* Operational Downtime: A system that triggers a false discharge because of poor sensor placement or
environmental interference doesn't just release expensive clean agent. It shuts down your irrigation for days,
potentially during a critical growth window. That's a direct hit to yield.

¢ Total Cost of Ownership (TCO): According to a National Renewable Energy Laboratory (NREL) analysis,

auxiliary systems like thermal management and fire suppression can account for up to 8-12% of a BESS's
lifetime Levelized Cost of Storage (LCOS). Getting it wrong the first time means a higher LCOS from day one.



https://www.nrel.gov

The Clean Agent Solution: Why Novec 1230 Fits the Farm

So, what's the solution? For agricultural and remote industrial sites, the step-by-step installation of a Novec 1230 fire
suppression system has become our gold standard. Here's why it works where others falter. Novec 1230 is a clean
agentit extinguishes fire by removing heat, not oxygen, so it's safe for occupied spaces (though we always design for
automatic discharge before personnel entry). It leaves no residue, which is crucial for sensitive battery electronics. Most
importantly for our clients, it has a global warming potential of 1 and zero ozone depletion, aligning with the
sustainability goals that often drive these projects in the first place.

At Highjoule, we've found that designing the container around the suppression system, not vice-versa, is key. Our UL
9540A tested enclosures come with pre-engineered pipe routes and sensor locations that align with NFPA 2001 and IEC
62933 standards, simplifying the on-site installation you're about to read.

A Step-by-Step Installation Walkthrough (From Trench to Test)

Based on dozens of deployments, here's the real-world sequence we follow. It might seem detailed, but skipping steps is
where integrators get into trouble.

Phase 1: Pre-Site & Foundation

Step 1: Civil Works & Container Pad. The pad isn't just a slab. It must be level within 3/16" over 10 feet to ensure the
container door seals perfectly. We also trench for conduit and any remote alarm/notification panels at this stage. I've
seen a warped pad cause a door seal gap that threw off the entire enclosure’s pressure retention calculations for the
agent.

Step 2: Container Placement & Anchoring. The BESS container is craned onto the pad. We use seismic-grade anchors,
even in non-seismic zones, because they provide the rigidity needed for the internal pipe network. This isn't a shipping
container you just drop and forget.
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Phase 2: Internal Mechanical & Electrical

Step 3: Battery Rack & HVAC Integration. The battery racks are installed first. Then, we mount the dedicated HVAC
unit. Its job is twofold: manage daily thermal management to keep batteries at optimal 25C (77F), and seal dampers
automatically upon fire alarm to contain the agent. We always oversize the HVAC by 20% for dusty agricultural
environments.

Step 4: Novec 1230 System Installation.

* Pipe Network: Stainless steel pipes are run along the ceiling, following pre-determined routes. Nozzles are
positioned not just for general space coverage, but specifically for under-rack coverage and above inverter
cabinets.

* Detection System: We install a triple-redundant detection system: VESDA (Very Early Smoke Detection
Apparatus) for aspirating air sampling, optical heat detectors, and battery management system (BMS) thermal
runaway alerts. They're wired on separate loops for reliability.

¢ Cylinder Bank: The Novec 1230 cylinders are mounted, typically in a protected external enclosure or a
dedicated internal compartment. They're connected to the pipe manifold.
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Phase 3: Commissioning & Handover

Step 5: Integrity Test & Agent Calculation. Before charging the system, we perform a pressurized air integrity test (the

"pneumatic test") to ensure no leaks in the pipe network. Then, we calculate the exact amount of Novec 1230 required
based on the net enclosed volume (subtracting battery rack volume). Overfilling is wasteful; underfilling is a compliance
failure.

Step 6: Functional Testing & Training. We simulate a fault on each detection loop to ensure the alarm sequence
activates: HVAC shutdown, damper closure, audible/visual alarms, and finally, a manual-only discharge signal
(automatic discharge is typically a local jurisdiction decision). We then walk the farm manager through the weekly
inspection checklistmostly looking at pressure gauges and alarm panel status.
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Real-World Proof: A California Vineyard's Story

Let me give you a case from last year. A 500-acre vineyard in Sonoma County, California, needed to run drip irrigation
pumps during peak rate periods and ensure operation during Public Safety Power Shutoffs (PSPS). Their challenge?
The site was outside formal fire district coverage, and their insurer demanded a UL 9540-compliant system with a
documented suppression installation.

We deployed a 250 kW / 500 kWh Highjoule Horizon containerized BESS. The key was our integrated Novec 1230
system with a remote monitoring module. The fire alarm panel is connected to the site's cellular 10T network, sending
status updates directly to both the vineyard's facilities manager and our 24/7 Highjoule NOC. During commissioning,
the local fire marshal appreciated the clearly marked manual abort station outside the container door. The project
passed inspection on the first visit, and the client secured a 40% lower insurance premium than initially quoted for a less-
defined system.

Expert Insights: What We Look For On-Site

Here's the insider perspective. When | audit an installation, I'm not just checking for leaks. I'm looking at the C-rate of
the battery bank relative to the HVAC capacity. A high C-rate (fast charge/discharge) generates more heat. If the
HVAC is barely sized for nominal operation, it can't handle a thermal event's precursor heating, stressing the
suppression system. | also calculate the LCOE (Levelized Cost of Energy) impact. A properly installed Novec system
might add 5% to capex but reduces insurance and downtime costs, lowering the LCOE over 10 years. That's the real
business case.

The biggest mistake | see? Installing smoke detectors at the wrong height. Smoke stratifies. We mount detectors at the
highest point of the container ceiling and use VESDA sampling tubes at multiple levels, including near the battery vent
ports, to catch the earliest possible sign of off-gassing.
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Your Next Step: Questions to Ask Your Integrator
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So, if you're evaluating a BESS for your agricultural operation, move beyond the basic "Does it have fire suppression?"
Ask these questions instead:

* "Can you provide the UL or IEC certification documents for the entire fire suppression system as installed in this
container?"

"What is your step-by-step commissioning process for the suppression system, and can a local fire marshal
witness the functional test?"

"How does your thermal management system (HVAC) interface with the fire suppression system to prevent
nuisance discharges?"

"What is the estimated total enclosed volume used for your Novec 1230 quantity calculation?"

The right integrator will have detailed, confident answers. The goal isn't just to install a system that puts out a fireit's to

install one that gives you, your insurer, and your local authorities unwavering confidence, so you can focus on what
matters: keeping the water flowing.
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