5MWh Modular BESS for Data Center Backup: Solving Grid Reliability
& LCOE Challenges
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When the Grid Flickers: Why Your Data Center's Backup Plan Needs a
2024 Upgrade

Honestly, if I had a dollar for every time 1've walked into a data center facility management meeting and heard "our
diesel gensets have us covered," 1'd probably be retired on a beach somewhere. Don't get me wrongthose gensets are
workhorses. I've seen them roar to life on-site during outages. But here's the thing I've learned from 20 years of
deploying energy storage across three continents: the game has changed. The threats to grid stability are more frequent
and complex, and the economic equation for backup power is being rewritten. Let's talk about what that means for you,
over a virtual coffee.
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The Real Problem Isn't Just Outages, It's Cost & Complexity

The phenomenon across both the US and EU is clear: data centers are becoming the backbone of the digital economy,
but the grid they rely on is under unprecedented strain. Think about itthe push for renewables, electrification of
transport, and now the surge in Al compute loads. The International Energy Agency (IEA) highlights that data center
electricity consumption could double by 2026. That's not just a demand problem:; it's a stability problem.

The traditional backup modeldiesel generatorssolves one issue (outages) but introduces others. They're single-purpose
assets with high operational costs, maintenance headaches, and let's be frank, they don't exactly align with corporate
sustainability goals. I've been on-site for generator testing; the fuel logistics alone are a nightmare, and the noise
compliance issues in urban or suburban settings are real.

The deeper pain point | see is financial. You're sinking capital into an asset that sits idle 99.9% of the time, depreciating,
while also facing rising costs for capacity payments or grid penalty fees during peak demand periods.

Why "Good Enough" Backup is Now a Financial Liability

Let's agitate that pain for a second. It's not just about having backup; it's about the cost of that insurance over its
lifetimewhat we call the Levelized Cost of Energy (LCOE) for your backup system. A diesel genset's LCOE is high
because its capital cost is spread over very few operating hours, and its "fuel” cost (diesel) is volatile.

Furthermore, grid operators are getting smarter. In markets like Texas (ERCOT) or Germany, they're implementing
more granular frequency regulation and demand response programs. If your backup system can only turn on during a
full blackout, you're leaving significant grid service revenue on the table. You're also missing a chance to actively
manage your peak demand charges, which can constitute up to 30-50% of a commercial electricity bill in some US
regions.

The safety and compliance landscape has also evolved. Standards like UL 9540 for Energy Storage Systems and IEC
62933 are not jUSt checkboxes they re blueprlnts for rlsk mltlgatlon A plecemeal system that hasn' t been tested and

S = e " —


https://www.iea.org/

proper, certified thermal management system in a BESS can prevent a minor cell issue from becoming a major incident.

The Scalable, 5MWh Modular BESS: A Practical Solution

This is where the concept of a scalable, modular, utility-scale Battery Energy Storage System (BESS) specifically
designed for data center backup becomes a game-changer. Think of it not as a replacement for your entire backup
strategy, but as a sophisticated, multi-tool upgrade to its core.

The solution lies in a system like a pre-engineered, containerized 5SMWh module. Why 5SMWh? It's a sweet spotlarge
enough to provide meaningful backup runtime (often 2-4 hours for critical loads) and grid services capacity, yet modular
enough to scale in increments that match your phased growth. You don't need to finance a 100MWh system on day
one.

At Highjoule, when we design these systems, we focus on three pillars that solve the pains we just discussed:

¢ Dual-Use Economics: The system provides primary backup. But when the grid is up, it can automatically
participate in frequency regulation or peak shaving. This active use drastically improves its LCOE, turning a
cost center into a potential revenue or savings generator. It's like your insurance policy paying you premiums.

* |nherent Safety & Compliance: We build from the cell up to the container level with UL 9540 and IEC 62933 in
mind. This isn't an afterthought. It means integrated fire suppression, active thermal management systems that
keep all cells within a tight temperature range (critical for longevity and safety), and full system certification. This
gives facility managers and insurers real peace of mind.

® True Scalability: A "modular” design means more than just adding boxes. It means a plug-and-play electrical
architecture, unified controls, and predictable performance. Need another SMWh next year? The integration is
straightforward, avoiding the "Franken-system™ integration headaches I've been called in to fix on older sites.
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expanding their campus. Their challenge was twofold: meet stringent local grid connection requirements for new load
and enhance their backup resilience beyond diesel.

Their traditional plan was more gensets. But together, we modeled a different approach: a phased deployment of
5MWh, UL/IEC-compliant BESS modules. Phase one was 4 containers (20MWh).

The outcome? The BESS provides their required backup coverage. But its primary daily job is providing
Prim?rregelleistung (primary control reserve) to the German grida high-value service. The revenue from this grid service
significantly offsets the system's capital cost. The thermal management system, designed for the local climate, operates
efficiently, and because the system is modular, they have a clear, low-risk path to double the capacity in phase two. The
local utility also viewed the BESS as a grid-stabilizing asset, simplifying their interconnection process.

Key Considerations: Beyond the Spec Sheet

If you're evaluating such a system, here are a few insights from the field. Look past the headline energy capacity (MWh)
and power (MW).

¢ C-Rate is Key: This is the charge/discharge rate relative to the battery's capacity. A 5SMWh system with a 1C
rating can deliver 5MW of power. For backup, you need enough power (MW) to support your critical load
switchover. For grid services, a higher C-rate (like 1C or more) is often necessary to meet fast response
requirements. It defines the system's "athleticism."

* Thermal Management = Longevity: Ask about the cooling system. Air-cooled is simpler, but for high-cycling
applications or hot climates, liquid cooling can maintain optimal cell temperature with less energy, extending
battery life. I've seen well-managed temperatures add years to a system's operational life.

* The Brain (Controls & Software): The hardware is one thing. The software that decides when to charge,
discharge, hold, or participate in a grid market is what unlocks the value. Ensure it can integrate with your
Building Management System (BMS) and, crucially, with local grid operator signals or market interfaces.

Our approach at Highjoule is to partner on this whole journeynot just sell containers. That means helping with local

utility interconnection studies, navigating the UL/IEC certification process with our pre-validated designs, and
providing the ongoing software and service support to keep the system optimizing its value for you, year after year.

Looking Ahead: Your Next Step

The conversation is shifting from "Do we have backup?" to "How smart and valuable is our backup infrastructure?"
The scalable 5SMWh modular BESS represents a convergence of reliability needs and modern energy economics.

So, here's a question to ponder: When you review your facility's resilience plan next quarter, what single metricbe it
reduction in peak demand charges, potential grid service revenue, or reduction in diesel runtimewould most
compellingly justify the evolution of your backup power strategy?

Maybe it's time to run the numbers. I'm always here to chat about what that looks like on the ground.
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