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

Honestly, when a project developer or asset owner asks me "How much does it cost for a Novec 1230 fire suppression
energy storage container for high-altitude regions?", I know they're looking for a simple number. But in my 20+ years
on sites from the Swiss Alps to the Colorado Rockies, I've learned this question is really the starting point for a much
more important conversation. It's about total cost of ownership, risk mitigation, and ensuring your investment doesn't
literally go up in smoke. The upfront price tag is just one layer.

Why Altitude Changes Everything (And Your Budget)

Let's talk about the elephant in the room - or rather, on the mountain. Deploying a Battery Energy Storage System
(BESS) above, say, 5,000 feet isn't just a logistical challenge; it fundamentally alters the physics of safety. The air is
thinner. This means traditional water-based or even some clean agent suppression systems face a real performance gap.
At high altitudes, the lower air pressure affects how suppressants disperse and how effectively they can absorb heat to
put out a fire. The National Renewable Energy Laboratory (NREL) has highlighted the unique thermal management
and safety design challenges for BESS in extreme environments, and altitude is a top factor.

I've seen this firsthand on a site visit to a project in the Sierra Nevada. The team had used a standard suppression design
calibrated for sea-level. During a routine safety review, we simulated the dispersion, and it was clear the agent wouldn't
reach the critical concentration in the required time. That meant a full redesign, mid-project. The cost of getting it
wrong isn't just in hardware; it's in delays, re-engineering, and potentially catastrophic liability.

Novec 1230: The High-Ground Solution

This is where a solution like Novec 1230 fluid becomes a compelling part of the answer to your cost question. Unlike
systems that rely heavily on atmospheric conditions, Novec 1230 works by removing heat from a fire rapidly. It's a
liquefied gas that discharges as a clear, colorless vapor, and its effectiveness is less impacted by ambient pressure
changes. For high-altitude deployments, this consistency is gold. It's also non-conductive and leaves no residue, which is
critical for protecting sensitive battery modules and electronics - a major concern for minimizing downtime and repair
costs after any incident.

At Highjoule, when we engineer containers for mountain or high-plateau regions, Novec 1230 is often our go-to for the
suppression system core. It aligns with the stringent safety philosophy we bake into every design, ensuring compliance
isn't just met but exceeded, whether we're looking at UL 9540, IEC 62933, or local fire codes.
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It's Not Just the Fluid in the Tank

Here's the expert insight | share over coffee with clients: The cost isn't just for the Novec 1230 fluid itself. You're paying
for a precision-engineered system. This includes:

¢ Higher-Specification Storage and Distribution: Tanks and piping rated for the specific vapor pressure and
discharge characteristics at low-pressure environments.

¢ Advanced Detection Logic: Faster, more sensitive thermal and gas detection sensors that trigger the system at
the very earliest sign of thermal runaway. The goal is to suppress before you have a full-blown fire.

* Redundancy and Sealing: High-altitude containers need exceptional sealing to maintain the designed agent
concentration. We often add redundancy to critical valves and controls.

¢ Altitude-Specific Calibration: The entire system’s fluid quantity, nozzle placement, and discharge timing must be
modeled and calibrated for the project’s specific elevation. This engineering time is a real cost.

Breaking Down the Cost Layers

So, let's get tangible. While | can't give a one-price-fits-all number (any vendor who does should raise a red flag), | can
break down the components that drive the cost for a typical 20-foot, utility-scale BESS container equipped with a Novec
1230 system for high-altitude use.

Cost Component What It Covers Why It's Affected by Altitude
Novec 1230 Agent The physical fluid required to fill the  Quantity may be slightly adjusted based
system to the designed concentration. on pressure/temperature calculations,
but the agent itself is a premium
material.
Suppression System Hardware Tanks, valves, hardened plplng, Components may need specmc pressure
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Cost Component What It Covers Why It's Affected by Altitude
complex for even distribution.

Detection & Control System Multi-zone gas/thermal sensors, main Often requires more sensitive or
and backup controllers, communicationadditional sensors for early warning in
modules. challenging environments.

System Design & Engineering CFD (Computational Fluid Dynamics) This is where the major altitude
modeling, altitude-specific calibration, premium comes in. Requires
integration with BESS thermal specialized engineering to certify
management. performance.

Testing & Certification Third-party validation, compliance High-altitude projects often face more
documentation for local AHJs scrutiny, requiring robust
(Authority Having Jurisdiction). documentation and sometimes special

testing protocols.

As a ballpark, for a high-altitude application, you might see the fire suppression system (as a whole) represent a 15-25%
increase compared to a sea-level equivalent design, with the bulk of that in the engineering and certified hardware. But
this needs context.

A Case from the Rockies: More Than Hardware

Let me give you a real example. We worked on a 50 MW/200 MWh project in Colorado, sitting at about 8,000 feet.
The initial bids using standard suppression designs came in lower. However, our team proposed a Novec 1230 system
specifically modeled for that elevation. Our upfront cost was higher. The conversation shifted to Levelized Cost of
Storage (LCOS).

We demonstrated that our system's reliability and lower risk profile would:
* Accelerate permitting with the local fire marshal (which it did, by roughly 6 weeks).

* Reduce insurance premiums due to the recognized superior agent and design.
¢ Virtually eliminate the risk of water damage to multi-million-dollar battery racks in case of discharge.
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The total financial benefit over the project's life outweighed the initial premium. That's the real calculation. The "cost"
transformed from an expense into a value-driven investment in risk reduction and operational certainty.

Thinking Beyond the Price Tag

So, when you're evaluating "How much does it cost...", please ask your potential suppliers these questions:

® "Can you show me the CFD modeling for my exact site elevation?"

* "What is the tested discharge time to achieve design concentration at my altitude?"

"How does this system integrate with the container's thermal management to prevent false discharges?"
"Can you provide case studies or certification documents for projects above 5,000 feet?"

The right partner won't just quote a price; they'll guide you through this analysis. At Highjoule, we see our role as
ensuring your storage asset is safe, bankable, and optimized for its unique environment from day one. Because the

cheapest system upfront could become the most expensive mistake you ever make. What's the one risk factor in your
high-altitude project that keeps you up at night?
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