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The Silent Stressor for Data Centers: Beyond the Generators

Let's be honest. If you're running a data center in the US or Europe, you've got backup power covered, right? Rows of
diesel generators, tested regularly, ready to roar to life. It's the industry standard. But here's the thing I've seen firsthand
on site: the game is changing. The stress isn't just about having backup; it's about the quality, cost, and sustainability of
that backup. Grid instability is a growing reality, whether it's due to extreme weather events or the transition to variable
renewables. Every millisecond of potential downtime translates to massive financial and reputational risk. And honestly,
firing up diesel gensets is becoming a tougher sell - to your CFO looking at fuel costs and to your community looking at
your carbon footprint.

Why "Bigger is Better" Falls Short in BESS Deployment

So, the logical step is Battery Energy Storage (BESS). It's fast, clean, and smart. But here's where many projects,
especially for critical infrastructure like data centers, hit a wall. The traditional approach has been to design a massive,
monolithic BESS - a single, huge container packed with batteries. On paper, it seems efficient.

In reality, on the ground, it creates headaches:

Deployment Rigidity: You're fitting a 10MWh puzzle piece into a site that might only have space for 5MWh
now, with plans to expand later. It's all or nothing.
Thermal Management Hotspots: A dense, monolithic system is harder to cool evenly. Hotspots accelerate
degradation and, in worst-case scenarios, become a safety concern. Managing this thermal load efficiently is a
constant engineering battle.
Single Point of Failure Risk: If one section of that large system needs maintenance or has an issue, the entire
BESS might need to be taken offline. For backup power, that's a non-starter.
Upfront Cost & Complexity: The capital outlay is huge, and the permitting and interconnection process for a
giant system can be a marathon.

According to the National Renewable Energy Laboratory (NREL), optimizing the balance-of-system costs - which
includes installation, enclosure, and thermal management - is key to reducing the overall Levelized Cost of Storage
(LCOS). A monolithic design often works against this optimization.

https://www.nrel.gov


  

A Real-World Case: The Midwest Data Center Expansion

I want to talk about a project we did in the Midwest US. A major colocation data center was expanding its campus.
Their mandate was clear: add 5MWh of battery backup to support a new server hall, but do it in a way that wouldn't
disrupt existing operations, could scale later, and had to meet the most stringent safety standards (UL 9540 and IEEE
1547 were non-negotiable).

The challenge was the site layout - power infrastructure was on one side, available space was on another, with a busy
service road in between. A single, large BESS container would have been a logistical nightmare, requiring major site
work and potentially weeks of downtime for tie-ins.

A 5MWh Modular Blueprint: How We Built Resilience Step-by-Step

This is where the scalable, modular architecture of our Highjoule system came into play. Instead of one 5MWh box, we
deployed five independent, pre-fabricated 1MWh power units. Here's how it worked on the ground:

Phased Deployment: We delivered and commissioned the units one at a time. The first unit provided essential
backup capacity within weeks, not months. The data center's team could get familiar with the system's operation
before the full fleet was online.
Distributed Thermal Management: Each module has its own, optimized climate control system. This isn't just
about air conditioning; it's about precise battery temperature management. By isolating the thermal
environment, we eliminate hotspots and extend battery life significantly. Think of it as having five perfectly
tuned engines instead of one massive, hard-to-cool one.
N+1 Redundancy Built-In: With five modules forming the 5MWh system, we configured it so that if any single
module needed to be isolated for service, the other four would automatically pick up the load. The backup
power was never compromised. This granularity is something you simply can't get with a monolithic design.
Simplified Interconnection: The modular design allowed us to connect to different points on the site's electrical
distribution, reducing cable runs and complexity. Each unit is its own UL-certified appliance, which actually
simplified the local AHJ (Authority Having Jurisdiction) inspection process.



Expert Insight: C-rate and Why It Matters for Your Batteries

You'll hear engineers talk about "C-rate." It sounds technical, but it's simple: it's the speed at which you charge or
discharge the battery relative to its total capacity. A 1C rate means discharging the full battery in one hour. For backup
power, you often need high power (a high C-rate) quickly, but not for a very long duration.

In a modular system, we can tailor the power electronics in each unit to optimize for that specific duty cycle. This is
more efficient and less stressful on the battery cells than trying to force a single, large battery bank to perform the same
high-power burst. It's a key factor in improving the system's longevity and reducing that LCOS we talked about earlier.

The Real-World Payoff: Safety, Savings, and Future-Proofing

So what was the outcome? The data center now has a resilient, 5MWh backup resource that they understand and trust.
The safety case, validated by UL certification, gave their risk management team huge confidence. Financially, the
phased CAPEX was easier on their budget, and the operational savings from reduced maintenance and higher
efficiency are tangible.

But the real kicker? They've already drawn up plans for Phase 2. Because the site layout and electrical infrastructure
were designed with modularity in mind, adding another 2MWh or 5MWh in the future will be a straightforward plug-
and-play operation. No major construction, no complete system overhaul. Their energy resilience can grow in lockstep
with their business.

  

Your Next Step: Thinking Modular for Your Critical Load

The lesson from this real-world case study isn't just about batteries. It's about a smarter approach to infrastructure. For
critical power applications, flexibility, safety, and operational simplicity are worth their weight in gold.

When you're evaluating BESS for your facility, ask your provider not just about total capacity, but about the
architecture. How does it handle a fault in one section? Can you add capacity in two years without starting from



scratch? How is thermal management handled at the module level? The answers will tell you everything you need to
know.

What's the one constraint on your site - space, budget, timeline - that makes you hesitant about upgrading your backup
power? Let's talk about how a modular approach might just turn that constraint into an advantage.
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