ROI Analysis: C5-M Anti-Corrosion BESS for Military Base Energy
Resilience
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Beyond the Spreadsheet: A Real-World ROI Look at Ruggedized Storage
for Military Sites

Honestly, after two decades on sites from the California desert to the North Sea coast, I've learned that the most critical
financial models for energy projects are the ones that account for the things you can't easily put in a cell. Dust, salt
spray, extreme temperatures, and the non-negotiable demand for uptime. This is especially true when we talk about
securing power for military installations. The conversation about ROI for a Battery Energy Storage System (BESS) here
isn't just about peak shaving; it's about mission assurance. Let's talk about what that really means for the numbers.
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The Real Cost of "Downtime"

Here's the phenomenon | see: many base energy upgrades still evaluate solar and storage with a commercial facility
mindset. The focus is on utility bill savings and demand charge reduction. Those are valid, but they're the tip of the
iceberg. For a command center, a communications hub, or a remote surveillance post, a power interruption isn't an
inconvenienceit's a critical vulnerability. The U.S. Department of Defense has explicitly identified energy resilience as a
strategic priority, moving beyond simple cost per kilowatt-hour.

The agitation? When the grid goes down, the cost isn't just the lost kWh. It's the potential compromise of sensitive
operations, the halt to training exercises, or the failure of perimeter security systems. Financially, how do you quantify
the value of continuous intelligence, surveillance, and reconnaissance (ISR) capability? You start by framing resilience as
a primary revenue streamor rather, a cost-avoidance streamin your ROl model.

Corrosion: The Silent ROI Killer

This is where I've seen well-intentioned projects stumble on site. You deploy a standard commercial-grade BESS
container to a coastal base or a northern site with heavy road salt exposure. The financial model projected a 15-year
lifecycle. But within 5-7 years, you're fighting terminal corrosion on busbars, enclosures, and cooling systems. The
performance degrades, maintenance costs skyrocket, and the system might need a major overhaul or early replacement.
Your projected ROI just evaporated.

The C5-M anti-corrosion classification (as per ISO 12944) isn't a nice-to-have for these environments; it's the
foundation of your financial payback. It specifies protection for structures in highly corrosive atmospheres with high
salinity or industrial pollution. Deploying a system built to this spec from the outset is the single biggest factor in
achieving the long-term, low-operational-cost lifecycle your ROI spreadsheet depends on.
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https://www.acq.osd.mil/eie/Downloads/IE/FY23-27%20DoD%20Installation%20Energy%20Plan.pdf

Building the Resilience Model: A Broader ROI Framework
So, the solution is a holistic ROI analysis that integrates four pillars:

1. Hard Cost Savings: Yes, this includes peak shaving, energy arbitrage (charging from solar/grid when cheap,
discharging when expensive), and reduced utility demand charges. With solar, it includes maximizing self-
consumption.

2. Resilience Value: Assign a tangible value to guaranteed uptime for critical loads. This can be based on the cost
of alternative solutions (like running diesel generators 24/7) or the assessed risk mitigation value for specific
missions.

3. Lifecycle Cost (LCOE - Levelized Cost of Energy Storage): This is where C5-M and robust design pay off.
LCOE calculates the total cost of owning and operating the system over its life, divided by its total energy
output. A system that lasts 5 years longer with 30% lower maintenance has a vastly superior LCOE, even if its
upfront cost is slightly higher.

4. Regulatory & Security Compliance: Avoiding fines, meeting federal mandates for renewable energy and
resilience (like Executive Order 14057 in the U.S.), and future-proofing against evolving grid codes have
financial value.

Case in Point: A European Coastal Readiness Center

We worked with a NATO-aligned force at a North Sea coastal base. Their challenge was threefold: reduce reliance on
the volatile grid, ensure 72-hour autonomy for critical operations, and do it in a salt-laden, high-humidity environment
that eats standard equipment.

The deployment combined a 2 MW solar canopy over a parking area with a 4 MWh C5-M rated BESS. The system
was designed to UL 9540 and IEC 62933 standards, which was crucial for joint-force acceptance. Honestly, the site
preparation was simpler because we knew the containerized BESS was built for the environmentno need for an
additional protective shelter.
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The financial outcome? The projected simple payback period from energy savings alone was 8 years. However, when
the model incorporated:

* The avoided cost of installing a second, redundant grid connection
¢ The fuel and maintenance savings from drastically reducing generator run-hours
¢ The value of meeting national energy resilience directives

The effective payback dropped to under 5 years. The long-term asset life from the anti-corrosion design locked in those
savings for the long haul.

The Tech That Makes the Math Work

Let's demystify some specs that directly impact ROI:

¢ C-Rate (Charge/Discharge Rate): Think of this as the "sprint vs. marathon" setting. A 1C rate means a 4 MWh
battery can discharge 4 MW for 1 hour. A 0.5C rate means it discharges 2 MW for 2 hours. For military bases,
you often need high power (sprint) for short bursts to kick-start large loads or grid support, and longer duration
(marathon) for sustained outages. The right C-rate design matches your specific duty cycle, preventing you from
overpaying for power capability you don't need.

¢ Thermal Management: This is the unsung hero of longevity and safety. Lithium-ion batteries hate temperature
extremes. An advanced liquid-cooling system, like we integrate at Highjoule, keeps cells at their ideal
temperature uniformly. This prevents premature degradation (protecting your ROI) and is a cornerstone of
safety systems like UL 9540A compliance. It's not just a feature; it's an insurance policy on your investment.

Why Standards Like UL 9540 Aren’t Optional

In the U.S. and increasingly in Europe, insurers and authorities having jurisdiction (AHJs) are demanding it. UL 9540 is
the safety standard for energy storage systems. Its test data informs fire codes. Deploying a system without this
certification, especially on a government site, is a massive financial and operational risk. It can delay permitting, void
insurance, or lead to costly retrofits. At Highjoule, v .ebu' d t.tse I[pr_n_-th.e ground upit's cheaper and faster

- -
sl = . L _.:-"'l-- ST o B ™ -
IR B e ﬂ::...

S, il bt T

T -

Ll
me e
=

= . 4 - -
S - . = S —'_;d—-—-!—f'"-f- s o= NEN J .u"-'m 'y . 0 | L]



than trying to certify a non-compliant system later.

Your Next Step

If you're evaluating storage for a hardened facility, start by broadening the financial conversation. Bring your security,
operations, and facilities teams into the same room with your energy managers. Ask: "What is the real cost of losing
power to Building X for 10 minutes? For 48 hours?"

Then, when you look at vendor proposals, dig into the environmental specs. Ask for the corrosion protection certificate.
Press them on the thermal management design and demand the UL and IEC test reports. A system built for a suburban
data center won't hold up, and its ROI will crumble just as quickly as its cabinet seals.

The right system pays you back not just in lower bills, but in confidence. What's the first critical load you'd need to
secure if the lights went out tomorrow?
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