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The Silent Vulnerability: More Than Just an Electricity Bill

Let's be honest. When we talk about energy for military installations, the conversation usually starts with cost per
kilowatt-hour. But over two decades of deploying systems from Texas to Bavaria, I've learned that the real problem isn't
just on the utility bill. It's a three-headed beast: predictable cost, unpredictable supply, and a security posture that's tied
to the public grid. 1've been on-site during grid disturbances where critical operations had to switch to loud, fuming
diesel generators within seconds. The financial cost of that fuel is one thing. The operational costthe signature, the
downtime, the vulnerabilityis a whole different calculus.

The industry is catching on. The International Renewable Energy Agency (IRENA) notes that modern renewable-based
microgrids, with storage at their heart, are pivotal for energy security in critical facilities. But knowing the "why" doesn't
simplify the "how much." Commanders and facility managers need a clear, defensible ROI analysis that goes beyond
simple payback periods.

Why Traditional ROI Calculations Fall Short for Critical Infrastructure

Heres the agitation. A standard commercial ROl model looks at peak shaving, demand charge reduction, and maybe
energy arbitrage. For a base, these are just the entry fees. The real valueand the real cost of not actinglies in areas that
spreadsheets struggle to capture.

* Mission Assurance: What is the financial impact of a communications blackout for 30 minutes? Or a security
system brownout? It's not zero.

¢ Fuel Logistics: Every gallon of diesel delivered to a forward or remote base carries immense logistical cost and
risk. I've seen convoys dedicated just to fuel supply. Reducing generator runtime isn't just an environmental win;
it's a force protection strategy.

¢ Grid Independence: Reliance on the civilian grid is a single point of failure. The 2021 Texas freeze event
showed how even robust grids can fail, affecting countless critical infrastructures.

So, when we evaluate a 5SMWh Utility-scale Battery Energy Storage System (BESS), we have to start with this expanded
view. The solution isn't just a battery; it's the core enabler for a resilient, secure, and ultimately more economical
microgrid.

The High-Voltage DC Edge: Efficiency Where It Counts

This is where the technical choice matters. A high-voltage DC (HVDC) architecture, typically operating around 1500V,
isn't just an engineering specit's an ROI driver. Honestly, in utility-scale applications, it's becoming the standard for a
reason.

Think of it like plumbing. Higher voltage is like a wider pipe. You can move more power (watts) with less current
(amps). Less current means smaller, less expensive copper wiring, lower transmission losses, and higher overall system
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efficiency. For a 5SMWh system that might cycle daily, those efficiency gains of 1.5-3% compound dramatically over 15
years. That's more usable energy from the same solar field or grid connection, directly improving your financial return.

At Highjoule, we've standardized on HVDC platforms for our utility-scale containers because it directly lowers the
Levelized Cost of Storage (LCOS). It also simplifies integration with large-scale solar PV, which naturally outputs DC
power. Fewer conversion steps mean higher reliabilitysomething | always prioritize after seeing one too many failed
inverters in poorly integrated systems.

Breaking Down the 5MWh Project: A Real-World ROI Framework

Let's get practical. What does the ROI analysis for a 5MWh HVDC BESS on a military base actually include? Heres
how we break it down with our clients:

ROI Category Tangible Financial Impact How the 5MWh HVDC BESS Delivers
Direct Cost Savings Reduced utility demand charges & Discharges during peak grid hours,
energy costs cutting the highest 15-30 min of usage
each month.
Fuel & O&M Displacement Lower diesel consumption & generator Acts as primary "shock absorber,"
maintenance allowing generators to stay off or run at
efficient, steady state.
Infrastructure Deferral Avoided cost of upgrading grid Provides local peak power, eliminating
connection or on-base distribution need for expensive grid infrastructure
upgrades.
Incentives & Carbon Value ITC, grants, RECs, compliance value Qualifies for Investment Tax Credit

(ITC) and other resilience/clean energy
incentives in the US/EU.

The Technical Insight on C-rate: A 5SMWh system with a 1.5C rating can deliver about 7.5MW of power. This isn't just
a number. It means it can "pick up" cntlcal base loads near-instantly when the grid dips, brldglng the gap before
e ators ;- up. That seamless trans orevents mission- hc processes from tripping. Its a relia b feature
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with direct financial and operational value.

Beyond the Spreadsheet: The Intangible ROI of Resilience

I've seen this firsthand. A base in Northern Europe we worked with deployed a 4.8MWh system (close to our 5MWh
frame). Their primary driver was backup for an intelligence facility. The financial model was positive, but the clincher
was the "resilience premium." During a major regional grid fault last winter, their microgrid islanded seamlessly. The
BESS carried the load for 8 minutes until the primary generators were online and stabilized. Zero data loss, zero
operational interruption. You can't put a precise dollar figure on that, but you sure can cost out the alternative.

This is the expert insight: a well-designed BESS changes the security posture. It allows the base to become a proactive
grid citizen, or to disconnect entirely without warning. That strategic flexibility is, for many commanders, the ultimate
return on investment.

Getting It Right: The Non-Negotiables for Deployment

Of course, this ROI only materializes if the system is reliable and safe for 20 years. This isn't consumer electronics.
Every Highjoule container we ship for these applications is built to a simple mantra: compliance is the baseline, safety is
the culture.

e Standards as a Blueprint: UL 9540 and IEC 62933 aren't just stickers. They govern everything from cell-to-
system safety. Our thermal management system, for instance, is designed to handle the specific climate
extremesfrom Arizona heat to Norwegian coldensuring performance and longevity that the ROI model depends
on.

* Localization is Key: An EU project needs CE marking and specific grid codes. A US project needs UL and
IEEE 1547 compliance. We don't ship a one-size-fits-all box; we adapt the core platform to meet local standards,
which is 80% of the deployment battle won right there.

* Service as an ROI Protector: The best system can underperform without proper commissioning and ongoing
oversight. Our service team provides remote monitoring tailored to the specific duty cycle of a military
microgrid, catching issues before they impact availability. Because the fastest way to wreck your ROI is an asset
that's down when you need it most.




So, the next time you're looking at an energy security project, push beyond the simple payback. Ask: What is the cost of
a single disruption? How do we value energy independence? The numbers for a 5SMWh HVDC system often tell a more
compelling story than you might think. What's the one critical load on your base that would make the case for this?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/roi-analysis-of-high-voltage-dc-5mwh-utility-scale-bess-for-military-bases



http://www.tcpdf.org

