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Beyond Diesel Generators: The Real ROI of Black-Start ESS for Your
Data Center

Hey there. Let's talk about something that keeps every data center operator and facility manager up at night: backup
power. Honestly, I've been on-site for more emergency power tests and real outages than I can count, from California
to North Rhine-Westphalia. The old playbook - massive diesel gensets - isn't just getting expensive; it's becoming a
strategic liability. The conversation is shifting from simple backup to resilient, intelligent energy assets. And that's where
a proper ROI analysis of a black-start capable industrial Energy Storage System (ESS) container comes in. It's not just
about buying batteries; it's about investing in a new layer of operational and financial security.
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The Real Cost of "Business as Usual™ Backup

The problem we see across the board is that the Total Cost of Ownership (TCO) for traditional backup is massively
underestimated. You budget for the diesel generators, the fuel tanks, the sound enclosures, and the maintenance
contracts. But the hidden costs are the Killers.

I've seen firsthand on site the scramble during a grid disturbance. Even with pristine gensets, there's that 10-60 second
transfer gap filled by UPS batteries - a period of high risk. Then, the generators roar to life, burning through expensive
fuel, needing constant runtime to stabilize, and all the while emitting fumes and noise that attract regulatory attention
and community complaints. The National Renewable Energy Laboratory (NREL) has highlighted that for critical
facilities, the value of avoided outages often far exceeds simple energy savings, a factor old models miss completely.
NREL's work on grid resilience underscores this shift in thinking.

Furthermore, modern data centers have immense power demands. Sizing a generator fleet for that instantaneous black-
start load is a capex nightmare. You're essentially buying and maintaining engines that sit idle 99.9% of the time, just
for that one terrifying moment.

Black Start: The Game Changer You're Not Fully Accounting For

This is where the "black-start capable™ part of our ROI analysis becomes critical. A black-start ESS doesn't just provide
power; it can self-energize and rebuild an islanded microgrid from a complete blackout. Think of it as the difference
between having a spare tire (UPS) and having an entire, independent electrical system on standby.

For a data center, this means:

¢ Seamless Transitions: No transfer gap. The ESS can pick up critical load instantaneously, bridging the gap until
generators are synchronized and online smoothly, drastically reducing wear on both gen-sets and UPS systems.

* Reduced Generator Sizing & Fuel Burden: You no longer need gensets sized for the brutal inrush current of
startlng a dead facmty The ESS handles the sensmve electronlcs and initial load, allowing you to rlght size your
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https://www.nrel.gov/grid/security-resilience.html

* Revenue-Generating Resilience: When the grid is up, this isn't a dormant asset. A sophisticated ESS performs
daily energy arbitrage (buying cheap power, selling/using expensive power), provides frequency regulation
services, and manages demand charges. It pays for itself while it waits for an emergency.

Building Your ROI Model: More Than Just Capex vs. Opex

So, let's structure that ROI analysis. A good model looks beyond simple payback period to Net Present Value (NPV)

and Internal Rate of Return (IRR). Here are the key value streams to quantify:

Value Stream Description

Capital Avoidance Reduced generator & UPS capacity
needed; deferred grid infrastructure
upgrades.

Operational Savings Daily energy cost savings (arbitrage),

demand charge reduction, reduced
generator testing fuel/maintenance.

Grid Service Revenue Payments for frequency regulation,
capacity, or other ancillary services
(market-dependent).

Resilience Value Monetizing avoided outage costs for
your critical operations. (This is a big
one for data centers).

Impact on ROI
Direct reduction in upfront project
Capex.

Recurring, quantifiable annual Opex
savings.

Positive cash flow from the asset.

Often the largest financial driver,

though hardest to pin down. Use

industry benchmarks for cost-per-
minute-of-downtime.

Compliance & ESG Value Meeting local emissions regulations (likeAvoids future fines, enhances brand

US EPA rules or EU Green Deal),
corporate sustainability targets.

value, may qualify for incentives.

The Levelized Cost of Storage (LCOS) for a modern, high-cycle-life lithium-ion BESS has plummeted. When you stack
these value streams the ROI plcture for a black-start ESS often fllps from a cost- center to a strategic, profltable
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A Real-World Snapshot: Texas Industrial Park Case Study

Let me give you a non-proprietary example from a project we were involved with in a Texas industrial park hosting
multiple data suites. The challenge was classic: unreliable grid during extreme weather, soaring demand charges, and a
mandate to reduce diesel usage.

The Solution: A 2.5 MW / 5 MWh black-start capable ESS container, deployed as the grid-forming heart of a new
microgrid. It was designed to UL 9540 and IEEE 1547 standards, which was non-negotiable for the local utility
interconnection.

The ROI Drivers:

* Demand Charge Reduction: The ESS shaved the peak load by over 30%, translating to six-figure annual savings
on the utility bill alone.

* Black-Start & Resilience: During a brief grid collapse, the ESS islanded the facility, powered the critical data
halls seamlessly, and then sequentially started the backup generators in a controlled manner. The estimated cost
of that avoided outage was over $500k.

* Incentives: The project leveraged local state-level storage incentives, improving the upfront economics.

The client's finance team modeled it. The energy savings and demand charge management paid for the system's
operational costs. The avoided outage and resilience benefits - the core of the black-start capability - justified the capital
investment. It became an asset on the books, not just an insurance policy.

Key Technical Considerations (In Plain English)

When evaluating containers for this duty, don't just look at the kWh rating. As an engineer who's commissioned these
systems, here's what | check:

* Grid-Forming Inverters: This is the secret sauce for black start. Unlike typical grid-following inverters, these can
create a stable voltage and frequency "out of nothing," acting like a traditional generator. Ensure your vendor's
tech is proven here.

¢ C-rate & Power Capability: For black start, you need high power (kW) instantly. A high C-rate battery (like 1C
or 2C) means it can discharge its full energy capacity in 1 or 0.5 hours, delivering the massive "punch" needed to
start loads. A low C-rate battery designed for long-duration storage might not suffice.

¢ Thermal Management: This is a reliability cornerstone. A container pushing high power needs a robust,
redundant cooling system (liquid cooling is becoming the standard for high-density industrial systems). I've seen
air-cooled systems derate power output on a hot Texas day - exactly when you need them most.

e Compliance is King: In the US, UL 9540 is the safety standard for the entire ESS. UL 1973 covers the batteries,
and UL 1741-SA/IEEE 1547-2018 governs the grid interconnection. In Europe, IEC 62619 is key. Any vendor
without these certifications is introducing massive project risk.




Making the Move: What to Look For

Your journey to a resilient, ROI-positive backup system starts with a partner who understands both the financial model
and the gritty reality of site deployment. At Highjoule, we've built our containerized solutions from the ground up for
this dual life: daily money-maker and failsafe black-start resource.

Our systems come with the necessary UL and IEC certifications baked in, and our focus on advanced thermal
management directly supports that high C-rate performance when it counts, optimizing the long-term LCOE. More
importantly, our project teams work with your engineers to model the full stack of value streams - not just the energy
piece - and ensure the system integrates with your existing switchgear and generators flawlessly.

The question isn't really "Can we afford a black-start ESS?" It's becoming "Can we afford not to modernize our backup
power strategy, given the financial and operational risks of the old approach?"

What's the single biggest cost of downtime for your data operation? Let's start the ROI conversation there.
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