Scalable Modular BESS for Data Center Backup Power: A Real-World
Case Study
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From Blueprint to Reality: Deploying a Scalable BESS for a Hyperscale
Data Center

Honestly, if I had a nickel for every time a data center operator told me their backup power strategy was "set it and
forget it," I'd probably be retired on a beach somewhere. The reality on the ground, especially here in the US and
across Europe, is far more dynamic. The pressure is immense: uptime is non-negotiable, space is at a premium, and the
sheer energy appetite of modern compute is rewriting the rules for backup power. I've walked through dozens of data
halls, and the conversation has decisively shifted from just runtime to resilience, scalability, and believe it or not, even
operational expenditure. That's where the old playbook, often reliant on single-string, monolithic systems, starts to show
its age.
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The Real Problem: More Than Just Runtime

The core challenge isn't simply having backup power; it's having the right kind of backup power that grows with you.
Data centers are living ecosystems. A new client onboarding, a rack density upgrade, an Al cluster expansioneach event
changes the load profile. Traditional large-scale Battery Energy Storage Systems (BESS) often require a "forklift
upgrade": a massive, disruptive, and costly overhaul to add capacity. What I've seen firsthand is that this inflexibility
creates a nasty cycle of over-provisioning (sunk capital cost) or risky under-provisioning (operational risk).

Why It Hurts: The Cost of Getting It Wrong

Let's agitate that pain point a bit. Over-provisioning isn't just about the initial capital outlay for batteries you don't use
yet. It's about the space they occupyreal estate that could generate revenue. It's about the maintenance and testing
overhead for idle assets. According to the National Renewable Energy Laboratory (NREL), optimizing system sizing
can impact the Levelized Cost of Storage (LCOS) by up to 30%. That's a direct hit to your TCO.

Then there's the safety and compliance maze. In North America, UL 9540 is the gold standard for energy storage
system safety, and for good reason. A one-off, custom-built container might get certified, but what about the fifth
identical unit you add two years later? The regulatory re-validation process can be a timeline and budget killer. The risk
of thermal events, while statistically low with modern Li-ion chemistries, must be designed out from the cell level up to
the container level. A single incident can erase years of operational trust.

The Scalable Answer: Modular Lithium Containers

This is where the concept of a pre-engineered, scalable modular lithium battery storage container moves from a nice-to-
have to a critical solution. Think of it like adding server racks, not rebuilding the entire data hall. The solution is a
containerized BESS built from identical, factory-integrated power modules. Each module is a self-contained unit with its
own battery management, thermal control, and safety systems, all pre-certified to relevant standards like UL 9540 and
IEC 62619. . e
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https://www.nrel.gov

At Highjoule, we approached this by designing our ModuStack series with this exact philosophy. The goal was absolute
predictability: every 500kW/1MWh module that leaves our factory is a known quantity in terms of performance, safety,
and footprint. This allows data center operators to plan their power infrastructure with the same agility as their IT
infrastructure.

Case Study: A Midwest Hyperscale Deployment

Let me walk you through a recent project that perfectly illustrates this. We worked with a major hyperscaler in the
Midwest US. Their challenge was classic: Phase 1 of their campus needed 4AMW/8MWh of backup for critical loads,
with guaranteed plans to double that capacity within 18 months for Phase 2. They needed a solution that met brutal
local fire codes and could be commissioned without delaying their go-live date.

The Challenge: Stringent local fire marshal requirements demanded a 100-foot separation between large BESS units,
which the initial monolith design failed. Timeline was critical.

The Solution & Deployment: We deployed four LIMW/2MWh ModuStack containers. Because each unit is its own UL
9540-certified system, we could strategically place them to meet the separation rules, actually optimizing the site plan.
The "plug-and-play" aspect was realeach container was commissioned in under a week. Fast forward 16 months, for
Phase 2, we simply delivered and connected four more identical units. No re-engineering, no re-certification drama.
The local crew already knew the connection and maintenance procedures from Phase 1.

The Outcome: The client met their aggressive launch schedule for Phase 1. The scalable approach deferred nearly $2M

in capital expenditure until Phase 2 was ready, improving their project IRR. Most importantly, they now have a
repeatable, predictable model for future expansion across their global portfolio.

The Tech Behind the Curtain (Made Simple)

You don't need to be an electrochemist to get why this works. Let's break down two key terms:

i

C-rate and Thermal Management (The "How Fast & How Cool"): C-rate is basically how fast you charge or
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discharge the battery. A 1C rate means using the full capacity in one hour. For backup, you often need high power (a
high C-rate) quickly. The catch? High C-rates generate heat. Our modular design uses a dedicated, liquid-based
thermal management system per module. It's like each server rack having its own precision cooling. This prevents hot
spots, ensures consistent performance in the Texas summer or a Dutch winter, and is the frontline defense against
thermal runaway. Honestly, I've opened up units after three years of cycling, and the cell temperature uniformity is
what makes me sleep well at night.

2. Levelized Cost of Energy (LCOE) - The True Cost Metric: Forget just sticker price. LCOE is the total cost of owning
and operating the storage over its life, divided by the total energy it puts out. A modular system crushes LCOE in three
ways: 1) You only pay for capacity when you need it (better capital efficiency), 2) Uniform modules simplify
maintenance and reduce spare parts inventory (lower OpEXx), and 3) High efficiency and managed degradation mean
you get more usable energy out over 15+ years. It's the financial mirror of the technical resilience.

Making It Work for You

The lesson from the field is clear: the future of data center backup is granular, flexible, and intelligent. It's about moving
from a static "insurance policy" to a dynamic, scalable asset. When you evaluate solutions, look for the pre-certified
modularity. Ask the hard questions about what happens when you need to add 2MW next year. Demand clarity on the
thermal management strategynot just on a data sheet, but as demonstrated in real, grid-connected deployments.

Our focus at Highjoule has been to bake that operational certainty into every ModuStack container from day one. It's
not just a product; it's a deployment methodology that aligns with how modern data centers are built and grown. So,
what does your growth curve look like for the next five years, and is your backup power strategy built to match it?
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