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Beyond the Grid: Rethinking Data Center Resilience and Its
Environmental Footprint

Honestly, if you've spent as much time on data center sites as | have, you know the backup power conversation usually
starts and ends with diesel generators. The roar, the smell, the fuel logistics it's a necessary evil, but one we've all
accepted. Lately, though, I'm having more coffee chats with facility managers and sustainability officers who are asking
a tougher question: "How do we keep the lights on during an outage without compromising our environmental goals?"
That's where the discussion around a black start capable, 1LMWh solar-coupled storage system gets really interesting. It's
not just about backup; it's about redefining what responsible, resilient power looks like.
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The Diesel Dilemma: A Tarnished Silver Bullet

Let's be real about the incumbent. Diesel gensets are fantastic at one thing: providing massive, immediate power. But
their environmental cost is becoming a glaring liability. I've been on sites during extended testing or real outages.
Beyond the obvious CO2 emissions a single 2MW generator can emit over 10,000 Ibs of CO2 in just 24 hours of
runtime there's the local air quality impact from NOx and particulates. In many regions, especially in Europe and parts
of the US with strict air quality regulations, running these units for more than essential emergency hours is getting
complicated and expensive.

Then there's the fuel itself. Supply chain vulnerabilities, on-site storage risks, and the sheer carbon footprint of
extracting, refining, and transporting that fuel. It creates a resilience paradox: you're securing your power by tethering
yourself to another volatile supply chain. The International Energy Agency (IEA) has highlighted the need to
decarbonize all aspects of power systems, including backup, to meet net-zero goals. Relying on fossil fuels for resilience
is increasingly seen as a step in the wrong direction.

The Black Start Advantage: More Than Just Backup

This is where "black start capable™ changes the game. Most people think of battery storage as something that needs the
grid to be "awake" to function. A true black start system is like a cardiac defibrillator for your microgrid. When the grid
goes completely dark, it can self-energize and establish voltage and frequency from a dead start, then sequentially re-
energize critical loads. For a data center with on-site solar, this means your renewable asset isn't just a fair-weather
friend. It becomes the cornerstone of your islanded power system.

The environmental win here is massive. Instead of a diesel engine roaring to life, the transition is silent and instant. The
first joules of power to restart your cooling systems and servers come from the sun, stored in the battery. Diesel, if
present at all, becomes a last-resort backup to the backup, drastically reducing its runtime and associated emissions. It
flips the script: renewables become the primary resilience tool, not just a grid-tied carbon offset.

The 1IMWh
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Why focus on a 1IMWh system? In my two decades of deploying BESS, I've seen this capacity emerge as a real sweet
spot for commercial and industrial (C&1I) applications, including many mid-sized data halls or edge data centers. It's
substantial enough to carry critical IT loads and HVAC for meaningful durations think 2-4 hours for a 250-500kW
critical load block, which covers many outage scenarios and allows for controlled shutdowns or generator start-up in a
hybrid system.

From an environmental lifecycle perspective, a well-designed IMWh system hits an efficiency peak. You're getting a
significant amount of stored, carbon-free energy without the massive embodied carbon footprint of a utility-scale
100MWh project. The key is LCOE (Levelized Cost of Energy) not just for the grid, but for your backup power. When
you factor in avoided fuel costs, potential carbon taxes, and maintenance, the LCOE of a solar+storage black start
system over 15 years starts to look very compelling compared to diesel's recurring, volatile cost per kwWh generated.

Real-World Impact: A Case from California’s C&I Landscape

I remember a project we did with a colocation provider in Silicon Valley. Their challenge was classic: they needed to
meet customer SLAs for uptime but were under corporate mandate to slash Scope 1 emissions (those from owned assets
like generators). They had a large rooftop solar array that would shut off during grid outages due to anti-islanding rules.

We deployed a LMWh, black start capable BESS, integrated with their existing solar and a single, smaller diesel
generator. The system was designed to UL 9540 and IEC 62933 standards, which was non-negotiable for their
insurance and local fire code. During a planned grid shutdown, the system was tested. The grid went down, the BESS
instantly islanded the critical load panel, using its black start capability to create a stable microgrid. The solar PV then
continued to feed the loads and recharge the battery. The diesel generator never started. For them, the environmental
impact was clear: zero emissions during that 3-hour outage, and their solar asset provided 100% of the energy.

That's the model. It's not necessarily about ripping out all diesels tomorrow. It's about using a smart, black start BESS
to minimize their use to the point of near-elimination.

Beyond the
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Focusing only on the IMWh battery capacity misses half the story. The real environmental performance is dictated by
the whole system’s efficiency and longevity. Here's what | look at on site:

¢ Thermal Management: This is huge. A poorly cooled battery degrades faster, meaning you'll need to replace it
sooner, increasing the lifecycle environmental burden. We insist on liquid cooling for high-C-rate applications
like black start. It maintains optimal cell temperature, which can easily double the cycle life compared to an
overheated system. More cycles from the same cells equals a lower environmental cost per kWh stored over its
life.

¢ C-rate Intelligence: A black start event requires a high burst of power (a high C-rate) to energize transformers
and motor loads. But constantly charging and discharging at maximum C-rate stresses the battery. A good
system intelligently manages this high power when needed for black start or peak shaving, but gentler, more
efficient C-rates for daily solar storage cycles. This "kind" cycling is what extends life and maximizes the use of
the embodied carbon in the battery materials.

Making the Shift: What to Look For

If you're evaluating this path, your checklist should go beyond specs. Based on what I've seen make or break projects,
prioritize these:

Focus Area Key Question Why It Matters for Environmental
Impact
Safety & Certification Is the system certified to UL Prevents catastrophic failure and waste.
9540/9540A and IEC 629337 Ensures a design that prioritizes long-

term, safe operation, avoiding early
replacement.

Grid Interaction Can it provide grid services (like Maximizes utility. A battery that also
frequency response) when not in helps stabilize the grid enables more
backup mode? renewables penetration, amplifying

your positive impact.
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Focus Area Key Question Why It Matters for Environmental

Impact
LFP), and what are the supplier's ESG a longer lifespan, and is inherently
policies? safer. Responsible sourcing minimizes
upstream environmental harm.
Local Support Does the provider have local service ~ Proper maintenance is the #1 factor in
engineers for commissioning and achieving the projected 15-year
maintenance? lifespan. Local support minimizes travel-

related emissions for service.

At Highjoule, our approach has always been to build systems that last. For our data center clients, that means designing
for the highest cycle life from the start using LFP chemistry, advanced liquid cooling, and software that manages energy
with the long view in mind. It's the difference between selling a box and partnering on a 15-year sustainability asset.

The conversation is shifting. It's no longer just "How do we stay online?" but "How do we stay online in line with our
values?" A black start capable solar storage system might just be the answer that lets you sleep better at night, knowing
your resilience plan is also a climate plan. What's the one operational or environmental pain point your current backup
strategy creates that this approach could solve?
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