Wholesale Price of Novec 1230 Fire Suppression for High-altitude BESS:
A Cost & Safety Deep Dive
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Beyond the Price Tag: Why Novec 1230 for High-Altitude BESS is a
Strategic Investment, Not Just a Cost

Let's be honest, when you're evaluating a Battery Energy Storage System (BESS) for a project in the Rockies, the Alps,
or any site above 1000 meters, the line item for "fire suppression system™ can make you pause. I've sat across the table
from many of you, reviewing quotes where the wholesale price of a Novec 1230 system for a photovoltaic storage setup
seems like a significant upfront bump. But after 20 years on site, from the deserts of Nevada to the mountains of
Colorado, I've learned this: that line item isn't an expense; it's your project's insurance policy and its passport to
operation. The real cost isn't in the fluid; it's in the risk of not having the right protection.
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The High-Altitude Problem: It's Not Just Thin Air

The phenomenon is clear: the renewable gold rush is moving uphill. Prime flatland is scarce, and community pushback
is real. We're deploying more solar and storage in high-altitude regions than ever. But here's what I've seen firsthand:
the environmental conditions at 5,000 feet are fundamentally different. The air is less dense. This isn't just a comfort
issue for the crew; it's a critical engineering challenge for your BESS.

Traditional water-based or even some clean agent systems are designed for sea-level conditions. Their dispersion, their
pressure, their very effectiveness can be compromised as altitude increases. A system that passes UL 9540A (the critical
safety standard for BESS) in a lab at sea level might not perform the same way on your mountain site. The National
Renewable Energy Laboratory (NREL) has highlighted thermal management and safety as one of the top technical
challenges for next-generation BESS, a challenge magnified by non-standard environments.

So the problem isn't just "we need fire suppression." The problem is: "We need a fire suppression solution guaranteed to
work in this specific, demanding environment from day one, through every season, to satisfy local AHJs (Authorities
Having Jurisdiction) and protect our multi-million dollar asset."

The Real Cost of Getting Fire Safety Wrong

Let's agitate that pain point a bit. | want you to think beyond the wholesale price quote for a second. What's the cost of
a system that underperforms?

* Project Delay & Redesign: Imagine your BESS container is on site, but the local fire marshal rejects the
suppression plan because it's not certified for the altitude. Now you're looking at weeks or months of redesign, re-
engineering, and re-procurement. The delay penalties from your offtaker alone could dwarf the entire cost of a
properly specified system.

¢ |nsurance Premiums That Skyrocket: Insurers are getting smart about BESS risks. A system with a tailored, high-
altitude-rated suppression solution like Novec 1230 is a demonstrably lower risk. 1've seen projects secure
15-25% lower annqal_premi_ums simply by documenting this level of due diligence. Over a 20-year asset life, that
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https://www.nrel.gov/docs/fy22osti/80694.pdf
https://www.nrel.gov/docs/fy22osti/80694.pdf

¢ The Unthinkable: Total Asset Loss: Thermal runaway is a chain reaction. Without an agent that can rapidly
penetrate and cool the battery rack, a single cell failure can take down the entire container. The loss isn't just the
BESS unit; it's the lost revenue from storage operations, potential damage to the connected PV farm, and
immense reputational harm.

The "savings" from opting for a cheaper, non-altitude-adapted system is a mirage. It simply shifts the cost from a
known, controlled CAPEX item to massive, unpredictable OPEX and risk liabilities.

Novec 1230: The Strategic Solution for High-Altitude BESS

This is where the conversation shifts from problem to solution. Novec 1230 fluid isn't chosen because it's the only
option; it's chosen because it's the right tool for a tough job. Its performance is largely independent of altitude. It's a gas
that discharges as a liquid, flooding the space uniformly and absorbing heat efficiently to stop thermal runaway, whether
you're in Miami or Denver.

For us at Highjoule, specifying Novec 1230 for our high-altitude BESS platforms wasn't an upsellit was a non-negotiable
part of the core design. Why? Because our engineering mandate is "safety by design, compliance by default." When we

integrate the suppression system from the ground up, we can optimize the container layout for optimal agent dispersion,
place sensors more effectively, and ensure the entire package is tested as a unified system. This holistic approach is what
ultimately delivers a lower Levelized Cost of Storage (LCOS), because it minimizes lifetime risk and operational friction.

Honestly, the peace of mind knowing that your system is built to meet UL 9540A and IEC 62933-5-2 standards, even at
elevation, lets everyonethe developer, the financier, the fire chiefsleep better at night.

A Case from the Field: Colorado's 1,800-Meter Lesson

Let me give you a real example. We worked on a 10 MW 7/ 40 MWh BESS project in Colorado, paired with a large
community solar farm. Site elevation: 1,800 meters (about 5,900 feet). The initial EPC bid included a standard clean
agent system.
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Our team flagged it in the design review. We pushed for a switch to a Novec 1230 system specifically rated for high-
altitude deployment. There was, of course, the initial sticker shock. We walked the client through the exact cost-benefit
analysis: the higher upfront cost versus the risk of failing county inspection, the insurance model, and the long-term asset
integrity.

They approved the change. Fast forward to commissioning. The county fire marshal, known for being meticulous,
requested the altitude-specific certification and dispersion modeling for the suppression system. We had it all ready. The
system was approved without a single redesign. The project went live on schedule. The client later told us that their
insurer specifically commended the choice, locking in a favorable rate. That's the wholesale price of Novec 1230 paying
a return on investment before the system even cycles once.

Decoding the Tech for Decision-Makers

I know not everyone lives and breathes battery specs. So let's break down two key terms you'll hear, and why they
matter for the fire suppression discussion.

e C-rate: Simply put, it's how fast you charge or discharge the battery. A higher C-rate means more power, faster.
But it also generates more heat. In high-altitude regions with potentially wider temperature swings, managing
that heat is crucial. A high-performance suppression system is part of the overall thermal management strategy,
acting as the ultimate safety net if the primary cooling systems are ever overwhelmed.

® L COE/LCOS (Levelized Cost of Energy/Storage): This is the all-in lifetime cost of the energy your system
delivers. A cheap, ineffective safety system increases LCOE through risk of downtime, higher insurance, and
potential loss. A robust, fit-for-purpose system like an integrated Novec solution lowers the risk premium
embedded in your LCOE. It makes the asset's financial output more reliable and bankable.

The tech choice directly impacts the financial model. It's all connected.

Making the Numbers Work for Your Project

So, how do you justify the line item? Don't look at it in isolation. Frame it as part of the project's risk mitigation budget.
When evaluating the wholesale price of a Novec 1230 Fire Suppression Photovoltaic Storage System for your high-
altitude region, ask your supplier these questions:

* Can you provide the specific UL/IEC certification documents for this system at my project’s exact elevation
range?

* s the system pre-engineered and integrated into the BESS container, or is it a field retrofit? (Integration is key
for reliability and cost).

* What is the projected impact on operational availability and insurance costs?

At Highjoule, this due diligence is baked into our proposal. We provide the total lifecycle safety narrative, not just a
component quote. Because in the mountains, the stakes are higher, and the margins for error are thinner. The right
protection ensures your investment is built on rock, not on shifting sand.

What's the one safety specification you're being asked to justify on your current high-altitude project plan?
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