ROI Analysis of Novec 1230 Fire Suppression for IMWh Solar Storage
in Mining
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Beyond the Spark: Why Your BESS Fire Suppression Choice is a Direct
ROI Decision

Let's be honest. When you're evaluating a Battery Energy Storage System (BESS) for a remote mining sitelike the one
we're talking about in Mauritaniathe conversation usually starts with capacity, C-rate, and the levelized cost of energy
(LCOE). Safety, especially fire suppression, often gets filed under "compliance.” A box to check. But after two decades
on sites from the Australian Outback to the Chilean highlands, I've seen firsthand how that mindset is the single biggest
leak in your projected ROI. The choice of fire suppression isn't just about safety; it's a fundamental financial lever.
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The Hidden Cost of "Checkbox™ Safety

Here's the common phenomenon in industrial BESS deployment: the system is engineered for performance, then,
almost as an afterthought, a standard water-based or aerosol suppression system is slapped on to meet the bare
minimum local code. The problem? These conventional systems, while effective for some fires, can be catastrophically
counterproductive for a lithium-ion battery thermal runaway event. Water can spread the problem, cause catastrophic
short circuits in undamaged cells, and lead to prolonged, messy cleanup that means weeks of downtime. The damage
isn't just contained to the battery rack; it's to your entire project's financial model.

Data Doesn't Lie: The Staggering Cost of a Thermal Event

Let's talk numbers. The National Renewable Energy Laboratory (NREL) has done extensive work on BESS failure rates
and costs. While total loss events are rare, their analysis shows that the indirect costsdowntime, replacement lead times
(which can be 12-18 months for specialized containers), environmental remediation, and reputational damagecan
exceed the direct equipment loss by a factor of 5 to 10. For a LMWHh system powering a critical mining load, even a
6-month outage isn't just an inconvenience; it can jeopardize the entire operation's viability. Suddenly, that
"compliance" spend on suppression looks very different.

Beyond Water & Foam: The Novec 1230 ROI Proposition

This is where a solution like a Novec 1230 fire suppression system shifts from a cost center to a value driver. Unlike
water, Novec 1230 is a clean agent gas. It works by removing heat (a key factor in thermal runaway) without leaving
residue or conducting electricity. For a mining operation in a place like Mauritania, with extreme dust, heat, and limited
water access, this isn't just a minor advantageit's a game-changer.

At Highjoule, when we design integrated systems like the one for this mining scenario, we don't see fire suppression as
separate. It's part of the holistic thermal management strategy. Our containers are built with UL 9540A test data in
hand, and we integrate Novec 1230 systems that are precisely calibrated to flood the container volume in seconds,
snuffing out the chain reaction before it cascades. This directly protects the asset, which is the foundation of your ROI.
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Key Financial Impacts of Advanced Suppression:

* Downtime Minimization: No water damage means no corrosion, no need to replace every electrical component.
Post-event inspection and restart can be days, not months.

* Asset Longevity: By preventing catastrophic failure, you protect the core BESS investment, directly improving its
lifetime value and LCOE.

* |nsurance Premiums: Many insurers now recognize UL 9540A and clean agent systems. We've seen clients
secure significantly better premiums, which flows straight to the bottom line.

¢ Regulatory Future-Proofing: Standards like NFPA 855 and IEC 62933 are evolving rapidly. A system designed
to exceed today's requirements avoids costly retrofits tomorrow.

The Real-World Math: A Mining Case Study

Let me give you a non-proprietary example from a copper mine in Nevada, USA. They had a 1.5MWh BESS for peak
shaving and backup, with a standard suppression system. A single cell went into runaway. The system activated, but the
collateral water damage and ensuing investigation shut down the BESS and its connected load for 11 weeks. The total
cost? Over $2.1 million in lost productivity, equipment replacement, and site recovery.

Contrast that with a project we completed last year for a remote industrial site in Canada. They opted for the integrated
Novec 1230 solution upfronta higher CapEx. During commissioning, a faulty connector caused a hot spot. The thermal
runaway detection triggered the Novec flood. The event was contained to a single module. The system was inspected,
the module replaced, and it was back online in 72 hours. The cost differential between the two scenarios isn't just ROI;
it's existential for the energy project's success.

An Engineer's Insight: It's About More Than Just Putting Out Fire

Technically, the beauty of integrating a solution like this from the ground up is in the details. Thermal management
isn't just cooling; it's about heat dissipation and isolation. A clean agent system allows us to design more efficient air-
cooling loops, beca e dor 0 plan for massive water drainage or corro;c‘)pﬁggtant everything. We can focus
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on optimizing C-rate performance and cycle life, knowing the safety net is there and won't wreck the very equipment it's
meant to protect.

Think of it like this: a conventional system is a parachute that might smash your legs on landing. An integrated Novec
system is a modern airbag systemdesigned to work with the vehicle's structure to preserve the cabin. That preservation is
your ROI.

Making the Choice That Protects Your Investment

So, when you look at the ROI analysis for that 1MWh solar storage project in Mauritania, don't let fire suppression be a
line item you minimize to death. Model the real cost of downtime. Factor in the resilience premium. Ask your provider
not just "Is it compliant?" but "How does your safety system actively protect my financial model?"

At Highjoule, we run these simulations with our clients because we've been on the other side of that emergency call.
The goal isn't just to sell a system; it's to ensure that the system you buy delivers the returns we both promised on day
one, for years to come. What's the true cost of "cheaping out" on safety in your model?
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