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The Silent Problem with Traditional Backup

Let's be honest. For years, the data center industry's approach to backup power has been, well, a bit binary. You have
the pristine grid power, and then you have the roaring diesel generators waiting in the yard. It's a "break glass in case of
emergency" setup. The problem? This model is increasingly fragile, expensive, and frankly, a bit outdated in an era of
climate volatility and energy price swings. I've been on sites where the monthly generator test run alone feels like
burning money, and the anxiety during a real grid outagewatching fuel gauges and praying for grid restorationis
palpable.

Why This Hurts Your Bottom Line and Reliability

This isn't just an operational nuance; it's a financial and risk management headache. First, diesel is expensive and its
price is volatile. The International Energy Agency (IEA) has consistently highlighted the economic risks of over-reliance
on fossil-fueled peaking power. Second, generators have a slow response timethey take precious seconds to ramp up and
stabilize. In a high-frequency event, that can cause voltage dips that your sensitive IT load absolutely hates. Third,
there’s the maintenance burden and emissions compliance. I've seen firsthand on site how stringent air quality
regulations, especially in places like California or parts of the EU, are turning long generator runtimes from a
contingency into a compliance nightmare.

The Hybrid Path: More Than Just Adding Solar

So, we add solar, right? Not so fast. Simply bolting a solar array onto a data center with a traditional backup system
often creates more problems than it solves. The solar is grid-following; it disappears the moment the grid goes down,
leaving you no better off during an outage. The real solutionand this is where the magic happensis a grid-forming
hybrid solar-diesel system with a Battery Energy Storage System (BESS) at its heart. This isn't just an add-on; it's a
complete re-architecture of your power chain. The BESS, with grid-forming inverters, becomes the "digital grid"” that
can start up and stabilize an islanded microgrid. It seamlessly bridges the gap before the generators are needed, and can
even allow them to operate at their most efficient, steady-state load.

A Real-World Case: The California Colocation Facility

Let me tell you about a project we worked on in Silicon Valley. A 20MW colocation facility had a 48-hour diesel
backup mandate but was facing pushback on generator runtime permits and wanted to hedge against power price
spikes. Their challenge was integrating a new 5SMW solar carport without compromising the legendary reliability of
their backup system.

The optimization came from a grid-forming 4AMWh BESS. Here's how it worked: In normal operation, it time-shifts
solar energy, reducing peak demand charges But durlng an outage, it's the star. The grid-forming inverters instantly
create a stable voltage and frequency “islar * ad. T ar sta &pl_.pg.,:powerlngthe Iod and
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charging the batteries. The diesel generators are signaled to start, but they only need to come online once the BESS
reaches a certain threshold, and they connect to a already-stable microgrid. The result? A 70% reduction in generator
test-run fuel, compliance with runtime limits, and an estimated 12% lower Levelized Cost of Energy (LCOE) for their
backup power. The system paid for itself in under 5 years just on demand charge savings and fuel avoidance.

Key Optimization Levers: From C-rate to Thermal Management

Optimizing this hybrid system isn't about buying the biggest battery. It's about smart engineering. Here are three levers
I always discuss with clients:

¢ C-rate is King (and Queen): The C-rate of your battery dictates how fast it can discharge power. For backup,
you need a high enough C-rate to handle the sudden "step load" of your IT equipment when switching to
battery. An undersized inverter or a low C-rate battery will cause a voltage crash. We often spec a system that
can handle 100% of the critical load for 2-5 minutesthat's the golden window to start generators smoothly.

¢ Thermal Management is Non-Negotiable: A data center battery room can't be an afterthought. Lithium-ion
batteries degrade fast if they're hot. Proper active liquid cooling isn't a luxury; it's what ensures your 15-year
warranty is actually valid in year 14. I've seen too many containerized BESS units cooking themselves because
the site's ambient heat wasn't factored in.

¢ L COE Thinking: Don't just look at upfront capital cost. The Levelized Cost of Energy for your backup power
factors in diesel cost, maintenance, potential carbon taxes, and the revenue from solar self-consumption. A well-
optimized hybrid system often has a lower 20-year LCOE than a diesel-only setup, even with higher initial
investment.

The Standards Imperative: Your Safety and Insurance Depends on It

This isn't the wild west. In the US, UL 9540 is the safety standard for energy storage systems, and IEEE 1547 governs
grid interconnection. In Europe, IEC 62933 series is key. For data centers, these aren't just guidelines. Your insurer,
your local fire marshal, and your risk management team will demand compliance. At Highjoule, our design philosophy

starts with these standardsit's baked in. For instance, our containerized solutions are built from the ground up to meet
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UL 9540 and UL 9540A test requirements, which gives facility managers and CFOs one less thing to lose sleep over.

Making the Shift: What to Look For

So, if you're considering this optimization, my advice is this: Look for partners with real microgrid deployment scars,
not just component sales experience. Ask them about their grid-forming inverter's black-start capability. Demand a

detailed thermal analysis for your specific location. And crucially, run the LCOE model with real, local fuel and tariff
data.

The goal isn't to replace dieselit's to make it the last line of defense, not the first. It's about creating a resilient,
intelligent, and yes, more sustainable power system that lets your data center do what it does best: run flawlessly,

without the constant background worry of the power going out. What's the first load you'd want to secure with a system
like this?
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