Top 10 Scalable Modular BESS Manufacturers for Data Center Backup:
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Choosing Your Data Center's Backup Power: A Real Talk on Scalable
Modular BESS

Honestly, if I've learned one thing from two decades on sites from California to North Rhine-Westphalia, it's this: when
the lights flicker in a data center, theoretical specs don't matter. What matters is the system you've got on the ground, its
ability to scale with your racks, and whether it'll work flawlessly the one time you absolutely need it. That's why the
conversation around backup power has decisively shifted towards Scalable Modular Battery Energy Storage Systems
(BESS). It's not just about having a battery; it's about having a strategic, flexible, and cost-effective energy resilience
asset.
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The Real Problem: More Than Just an Uninterrupted Power Supply (UPS)

For years, the default was large, centralized UPS systems paired with diesel generators. They work, sure. But the pain
points I've seen firsthand are mounting. First, capex and space are huge. You're investing in a massive system upfront
for future capacity you might not need for years. That's capital sitting idle. Second, efficiency losses in traditional setups
can be a silent budget killer, especially when you're dealing with partial loads. Third, and most critically, the grid itself is
changing. With the rise of renewables, grid stability isn't a given anymore. In the US, the National Renewable Energy
Laboratory (NREL) has highlighted increasing frequency disturbances. Your backup system isn't just for outages; it's for
grid sags, swells, and fluctuations that can fry sensitive I'T equipment.

The aggravation? A non-modular, monolithic BESS can leave you locked in. Need to expand your data hall? Your
power backup becomes a complex, costly retrofit project instead of a simple plug-and-play addition. This rigidity is a
major operational risk.

Why Scalability and Modularity Aren't Just Buzzwords

This is where the solution truly shines. A scalable modular BESS is built like LEGO for power. Think standardized
containerized or cabinet-based units that you can stack and parallel as your data center grows. The beauty is in the
granularity. Instead of buying a 10 MW system day one, you start with 2 MW and add 500 kW or 1 MW blocks as your
load increases. This aligns your capital expenditure directly with your revenue-generating 1T load, dramatically
improving your financial metrics like Levelized Cost of Storage (LCQOS).

From a technical standpoint, true modularity also means redundancy. In a multi-module system, if one battery module
or inverter has an issue, the others can typically pick up the slack, maintaining critical backup coverage while you
service the faulty unit. This is operational resilience built into the design.

Key Considerations Beyond the Brochure Specs
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trenches, | dig deeper. Heres what you should too:

¢ Thermal Management: This is the unsung hero of BESS longevity and safety. A poorly managed system
degrades faster and is a fire risk. Look for manufacturers with robust, redundant cooling systems (liquid cooling
is becoming a gold standard for high-density racks) and a clear thermal runaway mitigation strategy. This isn't
an area to cut corners.

¢ C-rate and Duty Cycle: The C-rate tells you how fast the battery can discharge its energy. For data center
backup, you often need high power (a high C-rate) for a relatively short duration (until generators kick in). But
some newer systems also support longer-duration "grid services" modes. Understand the manufacturer's cell
chemistry (e.g., LFP - Lithium Iron Phosphate) and how it's optimized for your specific duty cycleburst power
versus sustained discharge.

¢ Compliance is Non-Negotiable: In the US, UL 9540 (the standard for BESS safety) is critical. In the EU, it's IEC
62933. A manufacturer's system should be tested and certified as a complete unit, not just have certified
components. This is your primary safety assurance. 1've seen projects delayed for months waiting on proper
certification documentation.

Navigating the Landscape of Top-Tier Manufacturers

The market for scalable modular BESS is dynamic, with established giants and innovative challengers. While | can't
give you a ranked sales list (it truly depends on your specific project needs), the top contenders consistently excel in a few
areas. They offer containerized solutions (from 1-4 MW scale) that are pre-fabricated and tested, slashing on-site
installation time. They also provide cabinet-level modularity (in the 100-500 kW range) for finer-grained deployment
inside or outside your data hall.

The leaders distinguish themselves through software. Their energy management systems (EMS) are what turn a battery
into a smart grid asset. Can the system seamlessly switch between backup mode, peak shaving to reduce demand
charges, and even provide frequency regulation services to the grid for additional revenue? The best platforms make this
easy to configure and monitor remotely.
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modular stacks not only for UL 9540 compliance but for what we call "economic resilience.”" That means our systems
are built to maximize uptime while also minimizing the total cost of ownership through smart software that optimizes
every charge-discharge cycle for cost and battery health. It's the kind of dual-purpose thinking you need for modern
data centers.

A Case in Point; The California Dilemma

Let's talk about a real scenario | was involved with, supporting a client in Silicon Valley. They had a 10 MW data
center with traditional backup. Their challenges were triple: wildfire-related Public Safety Power Shutoffs (PSPS),
skyrocketing demand charges from the utility, and a corporate mandate to reduce diesel generator runtime.

The solution was a phased, modular BESS deployment. We started with a 2 MW/4 MWh UL 9540-certified system in
a container outside the facility. Phase 1 provided critical backup for their most sensitive servers during PSPS events,
allowing generators to stay off for the first critical hours. The smart EMS immediately started peak shaving, cutting their
highest demand periods and delivering a clear ROI on the energy bill.

The beauty was Phase 2. Two years later, when they added a new server wing, they simply added two more 1 MW
containerized modules alongside the first. The integration was straightforward because the system was designed for this
exact scalability. They now have a 4 MW resilient asset that also generates grid service revenue. This pragmatic, pay-as-
you-grow approach is what makes modular BESS so compelling.

Making the Choice: An Engineer's Checklist

So, when you're talking to these top manufacturers, move beyond the datasheet. Here's my field-tested checklist of
questions:

¢ "Can you show me the UL 9540 certification for the exact system configuration you're proposing?"

¢ "Walk me through your thermal management design for a 95F (35C) ambient day at full load."

* "How does your EMS prioritize between backup power and revenue generation, and can I set those rules?"

¢ "What is the expected degradation curve for the battery under a typical data center backup duty cycle, and
what's the warranty guarantee?"

¢ "What does your local support and maintenance footprint look like? Do you have technicians within 4-6 hours of
my site?"

The right partner won't just sell you a box; they'll have confident, detailed answers to these questions because they've
engineered for these real-world conditions. The goal isn't just to survive an outageit's to build a data center that's more
resilient, efficient, and financially savvy for the long haul. So, what's the first pain point you're looking to solve with your
power strategy?
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