Wholesale Price of Liquid-cooled Pre-integrated PV Container for Data
Center Backup Power: Real Costs & ROI
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The Real Problem: It's Not Just About the Price Tag

Let's be honest. When you're sourcing backup power for a data center, especially looking at the wholesale price of a
liquid-cooled pre-integrated PV container, the first number on the spec sheet can be hypnotizing. I've sat in those
procurement meetings. The focus is laser-sharp on the capex per kilowatt-hour. But here's what 1've learned from two
decades on site, from California to North Rhine-Westphalia: that initial price is maybe 60% of the story. The real
costand riskis hidden in the deployment spaghetti, the thermal management guesswork, and the long-term degradation
that nobody talks about at the bidding stage.

You're not just buying a battery. You're buying system reliability, safety certification, and predictable performance over
a 15-year asset life. A cheap container that requires a custom-built foundation, a separate cooling plant, and complex on-
site integration can blow that "attractive™ wholesale price out of the water before it even energizes. The problem we see
repeatedly is the disconnect between the procurement price and the total cost of ownership (TCO).

The Costs You Can't See: Agitating the Real Pain Points

Let me paint a picture from a project a few years back. A mid-sized colocation provider in the Midwest went with a low-
cost, air-cooled BESS for backup. The unit price was fantastic. But then came the reality: they needed to design a
massive air-handling system to deal with the heat load, which ate into valuable indoor space. The noise was an issue
with local ordinances. Most critically, during a peak summer test, the cells overheated, throttling the output right when
they needed it most. The "savings" evaporated in added engineering, real estate costs, and performance risk.

This is the agitation. According to a National Renewable Energy Laboratory (NREL) analysis, balance-of-system (BOS)
and soft costs can constitute up to 50% of the total installed cost of a storage system. That's huge. Every day of delayed
commissioning due to complex on-site work is a day of lost revenue or missed resilience. And for data centers, where
uptime is everything, an unproven or difficult-to-maintain system is a non-starter. The wholesale price is just the entry
ticket. The real game is about minimizing hidden costs and maximizing uptime.

The Hidden Cost Drivers:

¢ Site-Specific Engineering: Custom civil works, electrical interfaces, and thermal management design.

e Commissioning Time: The longer it takes to wire, configure, and test, the higher the cost.

¢ Operational Risk: Inefficient cooling leading to faster degradation and potential safety issues.

¢ Standard Compliance: Navigating UL 9540, IEC 62933, and local fire codes with a non-integrated system can
be a nightmare.

The Solution in a Box: Why Pre-Integrated & Liquid-Cooled Changes the Game

This is where the value of a true liquid-cooled pre- mtegrated PV container comes into sharp focus. The "wholesale
prlce" for such a unit should Pe caliz s the cs?uaranteed system, not a collection
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of parts. At Highjoule, we build these containers like data centers themselves: as mission-critical infrastructure.

Pre-integration means the power conversion system (PCS), battery management system (BMS), fire suppression, and
thermal management are all factory-assembled, wired, and tested. It shows up on a truck. You pour a standard
foundation, make the main AC connections, and you're largely done. This slashes those NREL-identified soft costs and
commissioning time from weeks to days. The liquid cooling piece is the other hero. Honestly, I've seen this firsthand on
site. By directly cooling each cell, we maintain optimal temperature, which does two critical things: it maximizes cycle
life (directly improving your LCOE) and it virtually eliminates the risk of thermal runaway propagating. For a data
center manager, that's peace of mind you can't put a price on.

From the Field: A Texas Data Center's Story

Let's talk about a real deployment. We worked with a hyperscale operator in Texas. Their challenge was dual: provide
backup power for critical loads and participate in grid frequency regulation programs for additional revenue. They
needed high C-rate capability (to discharge fast for grid services) and extreme reliability. A traditional system would
have been bulky and thermally challenged.

We deployed our pre-integrated, liquid-cooled container solution. Because it was pre-certified to UL 9540 and IEEE
1547, local permitting was streamlined. The liquid cooling system allowed the batteries to sustain high power outputs
even in the brutal Texas heat without derating. The factory integration meant they went from delivery to grid
interconnection in under 10 days. The "wholesale price" of the container unit was a line item, but the total project cost
came in 22% below their budget for a traditional build, and they've reported a 15% better-than-projected LCOE due to
the system's efficiency and participation in grid markets. That's where the real ROl is generated.

Expert Breakdown: C-rate, Thermal Runaway, and Your Bottom Line

Let's demystify some tech terms that directly impact your costs.

C-rate is basically how fast you can charge or discharge the battery. A 1C rate means you can use the full capacity in
one hour. For data center backup, you might need a high C-rate to pick up load quickly. The problem? High C-rates
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generate heat. If that heat isn't managed by a superior system like direct liquid cooling, the battery degrades faster, or
worse, risks safety. So, a cheaper system with poor cooling might advertise a high C-rate but can't sustain it without
damaging itself.

Thermal Management isn't just an engineering spec; it's an economic and safety spec. Good thermal management
(liquid cooling) keeps cells in their happy place (around 25C). This extends lifespan, maintains capacity, and is the single
best defense against thermal runawaya chain reaction failure. When we design at Highjoule, we treat thermal
management as the core of the system, not an add-on. This directly lowers your Levelized Cost of Energy Storage
(LCOES), which is the true measure of your cost over the system's life.

LCOE (Levelized Cost of Energy) is the metric that matters. It factors in capex, opex, degradation, and efficiency. A low
wholesale price with high degradation equals a high LCOE. A higher-quality, thermally optimized system often has a
lower LCOE. The International Renewable Energy Agency (IRENA) notes that improving cycle life and reducing
balance-of-system costs are key to driving down LCOE. That's exactly what a pre-integrated liquid-cooled container
does.

Making the Numbers Work for Your Project

So, when you're evaluating quotes for a liquid-cooled pre-integrated PV container for data center backup power, shift
the conversation. Don't just ask for the wholesale price per kwWh of storage. Ask for the projected LCOE over 10-15
years. Ask for the system's round-trip efficiency at your specific C-rate requirement. Demand the UL and IEC
certification reports upfront. Inquire about the commissioning timeline and what's included.

At Highjoule, our advantage is building this certainty into the product from the start. Our containers arrive site-ready,
with safety and performance baked in, because we know your world doesn't have room for surprises. The goal isn't to
sell you the cheapest container. It's to deliver the most reliable and economically sensible power asset for your critical

operation.

What's the one hidden cost in your last energy project that you wish you'd known about sooner?
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