Top 10 Black Start Capable BESS Manufacturers for Data Center
Backup
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Beyond the Generator: Why Your Data Center's Next Backup Power
Source Needs to Be Smarter

Honestly, if I had a dollar for every time | walked into a data center facility and saw rows of pristine, unused diesel
generators... well, let's just say 1'd have a very healthy retirement fund. For decades, that massive, rumbling diesel unit
has been the undisputed king of backup power. It's a known quantity. But here's what I've seen firsthand on site after
site, from California to North Rhine-Westphalia: the rules of the game are changing, and fast. The threat isn't just a
brief utility flicker anymore; it's prolonged grid instability, public safety power shutoffs (PSPS), and a regulatory
landscape pushing hard for carbon reduction. The old "start the gen-set” playbook is becoming a costly, risky, and
frankly, outdated strategy.
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The Real Problem: More Than Just an Outage

The pain point has evolved. It's no longer just about surviving a two-hour outage. Modern data centers are critical
nodes in a fragile grid ecosystem. Grid operators, especially in regions like California or parts of Germany with high
renewable penetration, are increasingly valuing assets that can provide grid services frequency regulation, voltage
support, and yes, black start capability. This means your backup power system can transition from a cost center (sitting
idle 99.9% of the time) to a potential revenue stream or a critical community asset. The problem with traditional
solutions is they're passive, single-purpose, and often non-compliant with emerging local air quality and carbon
regulations. I've seen projects get delayed for months over generator permit issues.

Why "Black Start" Capability is the New Non-Negotiable

Let's break this down without the engineering jargon. A "black start” is the ability to boot up a power system from a
complete shutdown a total blackout without relying on the external grid. Think of it as the difference between a
computer that needs another computer to turn on, versus one with its own working power button. For a data center, this
isn't just about convenience; it's about ultimate resilience. When the larger grid goes dark, a black start-capable Battery
Energy Storage System (BESS) container can energize its own bus, start critical cooling, and then sequentially "island"
the data center load or even help restart local grid sections. This capability, once the sole domain of large hydro or gas
plants, is now being packaged into containerized lithium-ion systems. According to the National Renewable Energy
Laboratory (NREL), advanced grid-forming inverters in BESS are key to future grid stability.
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Navigating the Top-Tier Manufacturer Landscape

So, you're convinced you need a black start capable lithium battery container. The market is crowded, but a handful of
manufacturers truly stand out for the data center space, particularly when you filter for proven track records in markets
and adherence to strict standards like UL 9540, IEC 62933, and IEEE 1547. Here's a look at the type of leaders you'll

encounter:

Focus Area
Grid-Forming Inverter Tech

UL 9540 System Certification

Thermal Management Design

Global Service & Commissioning

Typical Manufacturer Strengths
Pioneers in advanced, utility-proven
inverter software that can create a
stable voltage & frequency waveform
from scratch.

Full system-level certification (not just
component) for safety, often with
dedicated hazardous gas mitigation
design.

Liquid-cooled or advanced forced-air
systems designed for high C-rate
discharge (like 1C or 2C) needed for
black start surges.

On-the-ground technical teams in US
and EU who understand local grid

Why It Matters for Data Centers
This is the core brains of black start.
Without this, you just have a battery.

Non-negotiable for permitting and
insurance, especially for indoor or
densely sited facilities.

Prevents performance throttling and
extends battery life during the most
critical, high-power events.

Ensures the system works as promised
on day one and meets all

codes and can perform complex system interconnection requirements.

commissioning.

The "top 10" you'll find in industry reports consistently excel in these areas. They're not just selling a battery box;
they're selling a grid asset with integrated controls, safety, and software.

Your Checklist: Ke
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When you're in talks with these manufacturers, move beyond the spec sheet. Here's what to dig into, based on lessons
learned from sometimes painful project deployments:

¢ Ask for the "C-rate" at the system level, not the cell level. A cell might be rated for high discharge, but the full
container system with its wiring, inverters, and cooling might throttle it. For black start, you need that high burst
power (often 1C or more) available from the entire unit.

* Demand details on the Thermal Management system. How does it handle the immense heat generated during a
full black start sequence? Liquid cooling is becoming the gold standard for high-power, high-reliability
applications because it maintains more uniform temperature, which is critical for both safety and longevity.

¢ Calculate the real Levelized Cost of Energy (LCOE). This isn't just upfront cost. Factor in the system's round-
trip efficiency, expected cycle life (especially under high-stress black start scenarios), and maintenance costs. A
slightly higher capex for a more robust system can mean a significantly lower LCOE over 15 years. A report by
the International Energy Agency (IEA) highlights how system design drastically impacts long-term storage value.

¢ Verify Local Compliance & Interconnection Experience. Does the manufacturer have a history of getting similar
systems interconnected in your specific region (e.g., CAISO, ERCOT, or a German DSO network)? This is
where a partner like Highjoule adds immense valuewe've navigated these waters before and know the specific
testing protocols and paperwork needed to get your system approved as a grid asset, not just a backup load.

A View from the Field: Lessons from a Live Deployment

Let me share a relevant case. We worked with a hyperscale client in the Southwest US. Their challenge was twofold:
ensure backup for a critical data hall and provide grid support to the local utility to secure favorable rates. We deployed
a black start capable BESS container, but the real magic was in the integration. The system uses grid-forming inverters
to not only island the facility but can also synchronize and "soft-start” their own, smaller, more efficient natural gas
generators, eliminating the brutal grid of a traditional generator start. This hybrid approach slashed their potential
generator maintenance costs and increased overall system efficiency. The key lesson? The BESS became the intelligent
orchestrator of all on-site power assets, not just a silent battery waiting for a problem.
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Making the Decision: Where to Go From Here
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Choosing among the top manufacturers isn't just a procurement exercise; it's a strategic infrastructure decision. You're
not buying a product; you're investing in a platform for resilience, potential revenue, and regulatory compliance. My
advice? Start with the grid code in your region and work backwards. What specific services does your TSO or utility

value? Then, evaluate manufacturers based on their proven ability to deliver those services safely and reliably, with the
local support to make it real.

At Highjoule, our own container solutions are built around this philosophy. We design for the worst-case thermal and
electrical stresses of a black start event from day one, bake in full UL and IEC compliance, and focus on that total
LCOE. But more importantly, we bring the deployment experience to help you bridge the gap between the
manufacturer's spec and the reality of your specific site and grid interconnection. So, the next time you look at your
backup power strategy, ask yourself: is it just a cost, or is it a strategic asset waiting to be unlocked?
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