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Scalable 1MWh Solar Storage for Telecom Base Stations: The Good, The
Tough, & The Real Deal

Hey there. If you're reading this, chances are you're managing telecom infrastructure, maybe for a regional operator or
a large tower company. And you're probably wrestling with a now-familiar headache: how to power these sites reliably,
sustainably, and without getting crushed by energy costs or complexity. Honestly, I've been in your shoes, standing at
the fence line of remote base stations from the hills of California to the plains of Northern Germany, scratching my head
over the same puzzle. Let's talk about one piece of that puzzle that's getting a lot of buzz: scalable, modular 1IMWh
battery energy storage systems (BESS) paired with solar. It's not a magic bullet, but when applied right, it's a game-
changer. Let's break down why, and just as importantly, where the challenges really lie.
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The Real Pain Point: More Than Just Backup Power

For decades, the script for telecom power was simple: grid connection plus a diesel generator for backup. Job done. But
the script has been rewritten. Now, it's about energy cost volatility, corporate sustainability mandates, grid instability in
some regions, and the sheer operational hassle of maintaining old generators. The problem isn't just keeping the lights
on during an outage. It's about managing energy as a strategic assetand doing it across hundreds or thousands of
geographically dispersed sites. I've seen sites where the diesel bill alone was a line item giving the CFO nightmares, not
to mention the carbon footprint.

Why It Hurts: Cost, Complexity, and Unseen Risks

Let's agitate that pain a bit. Deploying traditional, large-scale custom storage at every site is a capital-intensive
nightmare. It's like building a custom house for each locationthe engineering, permitting, and integration time Kills your
ROI. Then there's safety. A poorly integrated system is a liability. I1've walked into containers where the thermal
management was an afterthought, with hot spots that made me nervous. According to a National Renewable Energy
Laboratory (NREL) analysis, system integration and balance-of-plant costs can devour up to 30% of a BESS project's
budget if not managed with a standardized approach. That's money straight off your bottom line.

The Scalable 1MWh Solution: A Practical Path Forward

This is where the concept of a pre-engineered, scalable IMWh modular block comes in. Think of it as a powerful,
standardized building block. Instead of a custom "house," you're deploying efficient, repeatable "apartment units" of
storage. A LMWh unit is a sweet spot for many telecom sitesit's substantial enough to provide meaningful solar time-
shifting and backup, but modular enough to start small and grow. At Highjoule, we've built our HT-Stack series around
this exact philosophy. It arrives on-site as a containerized or skid-mounted solution, pre-tested and pre-certified to UL
9540 and IEC 61 standards, which i . 'bI f_or safelﬁi_nurable deplo 'ngg‘r;t's‘!i_n North America and Europe.
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The Tangible Benefits: Flexibility, Cost, and Control

So, what do you gain with this approach?

* True Scalability: Need 2MWh? Deploy two units. 500kWh? Start with a half-configuration and add racks later.
This future-proofs your CAPEX.

¢ Predictable Economics: Standardization drives down cost. Your per-unit engineering, procurement, and
commissioning time plummets. The International Energy Agency (IEA) notes that standardized, modular
designs are key to reducing BESS costs, which have already fallen over 60% in the last decade.

¢ Simplified Logistics & Maintenance: Swapping a faulty module is a 2-hour job for a trained tech, not a 2-week
site shutdown. Spare parts inventory becomes simple.

* Grid Services Potential: In some markets, a aggregated fleet of LMWh units can participate in grid-balancing
programs, creating a new revenue stream. That's turning a cost center into a potential profit center.

The Honest Drawbacks: What They Don't Always Tell You
Now, let's be real. No solution is perfect. Here's what you need to watch for:

¢ The Footprint Trade-off: Modularity can sometimes mean a slightly larger physical footprint per kWh compared
to a fully custom, densely packed system. You need space for walkability and cooling.

¢ Interconnection Complexity: Managing the communication and power conversion between multiple units, plus
solar and the grid, requires robust, smart controls. Not all vendors get this right.

* "Soft Cost" Persistence: While hardware costs fall, soft costspermitting, interconnection studies, local
laborremain stubbornly high. A modular system simplifies but doesn’t eliminate these.

* Technology Lock-in: Committing to one vendor's modular ecosystem can make switching later more difficult.
You need confidence in their long-term roadmap and support.

Case in Point: A 1
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Let me give you a real example. A regional telecom client in West Texas had a cluster of three sites on the edge of the
grid. Their challenges were peak demand charges, frequent but short grid sags, and a desire to add solar. A custom
3MWh system for the largest site was quoted, but the timeline and cost were prohibitive.

We deployed three separate 1MWh HT-Stack units, one per site, over 9 months. Each unit integrated with existing or

new solar canopies. The standardized design meant the local utility had a single set of drawings to approve for all three,
cutting permit time by 60%. The scalable part was key for the second sitethey started with a 500kWh configuration and
expanded to 1IMWh a year later as traffic grew. Today, these sites reliably shift solar generation to cover evening peaks,
have 8+ hours of backup, and the client has a single pane of glass for monitoring all three. The headache turned into a

showcase.
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Expert Insight: Thermal Management & LCOE in Plain English
Let's get technical for a minute, but I'll keep it simple. Two things make or break these systems: heat and lifetime cost.

Thermal Management: Batteries generate heat, especially at high C-rates (that's basically how fast you charge or
discharge them). Poor cooling kills battery life and is a safety risk. A good modular system has an independent,
redundant cooling loop per module or section. It's not just an air conditioner on the wall; it's an engineered climate
control system. Ask your vendor: "Show me the thermal runaway propagation prevention design." If they hesitate, walk
away.

Levelized Cost of Energy (LCOE): This is your true total cost of ownership metric. It factors in everything: upfront cost,
installation, financing, operations, maintenance, and expected energy output over the system's life. A slightly cheaper
upfront system with poor efficiency or a 5-year shorter life has a much worse LCOE. Modular systems often win on
LCOE because their predictable performance and easier maintenance boost lifetime energy throughput. At Highjoule,
we obsess over LCOE optimization in our designsit's what saves you real money a decade from now.

Making It Work for You: Key Questions to Ask

-t N
il L o
Fal ]

]

. ; w'i“-‘ F . i ] e r - =, i
e e T T S T, . o e .
e

= - - - F
i Bl — P . o T T L e . || SRE——— L g O



So, is a scalable LMWh solar storage system right for your base stations? Start by asking these questions internally and of
any potential vendor:

e What is our primary driver: backup resilience, cost savings (demand charge reduction), sustainability, or all
three?

* Do we have a clear 5-10 year growth forecast for power needs at our target sites?
* Can the proposed system's controls seamlessly integrate with our existing SCADA and new solar inverters?

* What is the vendor's local service and maintenance footprint? A container from overseas with no local support is
a paperweight when it faults.

* Can you provide a detailed LCOE projection, not just a CAPEX quote?

The energy landscape for telecom is changing fast. Getting it right requires a blend of smart technology, practical

deployment experience, and a partner who sees the long game. What's the one site in your portfolio that keeps you up
at night regarding power? Maybe that's the place to start the conversation.
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