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Navigating the Real Cost of a 5MWh Backup Power System for Your Data Center

Let's be honest, when you're in the planning stages for a data center backup power system, the first question that hits
the desk is almost always: "How much does it cost?"" Specifically, for a robust, utility-scale 5SMWh Battery Energy
Storage System (BESS) built with Tier 1 battery cells. I've sat across the table from countless facility managers and
CFOs, and | get it. You need a number. But here's the thing I've learned from 20+ years on site from California to
North Rhine-Westphalia the sticker price is just the opening chapter of the story. The real cost is in the performance,
safety, and total lifetime value.
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Beyond the Sticker Shock: What You're Really Paying For

The market is buzzing with BESS solutions. The problem | see too often is a focus on the lowest upfront cost per
kilowatt-hour, which can lead to some painful conversations down the line. For a mission-critical application like data
center backup, the core (pain point) isn't just acquisition; it's assured reliability under duress. A system that fails a
monthly test is an annoyance. A system that falters during a grid outage is a catastrophic business event. The cost of that
failure in data loss, downtime, and reputation dwarfs any initial savings.

This is where the agitation truly sets in. A cheaper system might use lower-grade cells with inconsistent performance, or
skimp on the thermal management system. I've been on site in Texas where a poorly managed BESS container, bought
purely on price, derated its output by 40% during a summer peak event because its cooling couldn't keep up. Suddenly,
that "5SMWh" system is effectively a 3MWh system when you need it most. The financial model just collapsed.

So, the solution we always advocate for is a total cost of ownership (TCO) lens. This shifts the question from "How
much does a 5MWh BESS cost?" to "What is the levelized cost of reliable, on-demand backup power over 15 years?"
This is where Tier 1 cells and engineering rigor pay you back, every single day.

Breaking Down the 5MWh Capital Cost

Alright, let's talk numbers. For a utility-scale, containerized 5MWh BESS using Tier 1 lithium-ion cells (think
manufacturers like CATL, LG Energy Solution, or Samsung SDI), the capital expenditure (CapEX) in today's market
typically ranges between $1.1 million to $1.8 million. This wide band isn't just marketingit's physics and engineering.

Here's a simplified breakdown of where that money goes:

Cost Component Approx. Share of CapEx What It Buys You

Battery Cells (Tier 1) 50-60% The core energy storage medium. Tier
1 means proven longevity, safety data,
and manufacturer warranty.

Power Conversion System (PCS) 15-20% The inverter/rectifier. Critical for
efficiency (look for >98%) and grid
compliance.
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Cost Component Approx. Share of CapEx What It Buys You

System is non-negotiable for safety and cycle
life.

Enclosure, Integration & Balance of  10-15% The container, fire suppression (like

Plant aerosol or FM-200), switchgear, and

commissioning.
Why the variance? It comes down to three big-ticket items:

e C-rate: This is the speed of charge/discharge. A system designed for high-power, short-duration backup (e.g., 2C
discharge) needs more robust electrical components than a 0.5C system, affecting PCS cost.

* Thermal Management: A liquid-cooled system is more expensive upfront than air-cooled but offers superior
temperature uniformity. This directly extends cell life and maintains capacity, especially in harsh climates. It's an
upfront cost for a long-term payback.

¢ Safety & Compliance: Building to UL 9540 and UL 9540A (for fire safety) and IEEE 1547 for grid

interconnection isn't optional in North America. This engineering rigor is built into the price.

The Lifetime Cost Story: Understanding LCOE

This is the conversation | love to have over a coffee. CapEXx is one thing. The Levelized Cost of Energy Storage (LCOE)
is what keeps your CFO smiling. It spreads all costs (CapEx, OpEXx, degradation) over the total energy discharged over
the system's life.

A report by the National Renewable Energy Lab (NREL) highlights how factors like cycle life and degradation
dramatically impact LCOE. A cheaper system with higher degradation might have a lower CapEx but a much higher
LCOE.

Here's the expert insight: With Tier 1 cells and a top-tier thermal system, you're targeting 6,000+ cycles with less than
20% degradatlon over warranty A Iower-grade system might only promlse 4,000 cycles with higher degradatlon Over
15 years th e i
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https://www.ul.com/standards/9540
https://www.ul.com/standards/9540a
https://www.nrel.gov/docs/fy23osti/85332.pdf

You're buying endurance, not just capacity.
A Real-World Scenario: The Midwest Data Center Case

Let me give you a real example from the field. We worked with a hyperscale data center operator in the US Midwest.
Their challenge was dual: provide N+1 backup for critical halls and participate in grid frequency regulation programs
for revenue when not in backup mode.

The initial "low-cost" quotes came in around $1.2 million for a 5MWh system. Our solution, using Tier 1 NMC cells
with liquid cooling and full UL/IEC compliance, was priced at ~$1.6 million. The $400k difference was the agitation
point.

Our solution focused on the lifetime value: 1. The liquid cooling ensured consistent performance in both freezing
winters and humid summers, guaranteeing full 5SMWh availability. 2. The robust cycle life enabled daily grid services
without prematurely wearing out the backup capability. 3. The integrated safety design simplified the local fire marshal
approval, avoiding months of potential delays.

Three years in, the system's performance has been within 99% of its rated specs. The revenue from grid services,
enabled by the system’s reliability, is already on track to offset the CapEx premium within 7 years. The backup power is,
frankly, rock-solid. That's the TCO win.

Making the Investment Work for Your Operation

At Highjoule, we don't just ship containers. We've built our projects from Nevada to Norway, and that experience tells
us every data center site is unique. The "cost™ is influenced by your local grid codes, utility interconnection fees, and site
preparation needs. That's why our deployments always start with a site-specific feasibility study it's the only way to
anchor those cost models in reality.

Our design philosophy bakes in the standards from day one: UL 9540, IEC 62933, IEEE 1547. It's not a checkbox; it's
the blueprint. This approach minimizes risk and surprise costs during commissioning. And honestly, having a local crew
for ongoing maintenance and performance monitoring which we provide is critical. It prevents small issues from
becoming expensive failures, protecting that LCOE you worked so hard to optimize.

So, when you're evaluating that 5MWh Tier 1 BESS quote, look beyond the dollar-per-kWh headline. Ask about the
thermal strategy. Demand the cycle life data behind the warranty. Scrutinize the compliance certificates. The right
partner will walk you through this, not just send a brochure.

What's the single biggest cost driver you're facing in your backup power planning? Is it the interconnection process, the
safety permitting, or modeling the long-term financial return?
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