ROI Analysis: 20ft LMWh Solar Storage for Telecom Base Stations
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The Real Math Behind Powering Cell Towers: An ROI Deep Dive on
20ft, IMWh Solar Storage

Hey there. Let's grab a virtual coffee. If you're managing telecom infrastructure in North America or Europe, you're
probably getting pressure from two sides: finance wants to cut soaring energy costs, and operations needs rock-solid
reliability, especially as you integrate more on-site solar. I've been on-site for more deployments than I can count, from
the deserts of Arizona to the rolling hills of Bavaria, and honestly, the conversation always circles back to one thing:
what's the actual return on investment? Let's talk about that, specifically for the workhorse of the industrythe 20-foot
High Cube containerized 1MWh Battery Energy Storage System (BESS).

Quick Navigation

e The Hidden Cost of "Business as Usual"

Why the 20ft, IMWh Size is a Sweet Spot

Breaking Down the ROI: More Than Just Kilowatt-Hours

The Tech Behind the Payback: C-Rate, Thermal Management & LCOE
A Real-World Snapshot: Deployment in Northern Germany

Making It Happen: What to L ook For

The Hidden Cost of "Business as Usual"

The problem isn't just that diesel gensets are expensive to run or that grid power is getting pricier. The real pain point is
predictability. I've seen base station operators get absolutely hammered by demand chargesthose peaks in power draw
that can make up 30-50% of a commercial electricity bill. A sudden traffic spike during a major event can trigger a cost
surge that ruins your quarterly energy budget. Furthermore, using diesel for peak shaving or backup isn't just an
environmental headache; it's a maintenance and fuel logistics nightmare. And while adding solar is a great move, its
intermittent nature means you're often wasting excess generation or still relying heavily on the grid when the sun isn't
shining.

Why the 20ft, LMWh Size is a Sweet Spot

This is where a pre-integrated, containerized solution makes sense. The 20ft High Cube container is a global standard
for shipping and siting. It fits on the same footprint as many equipment shelters, requires minimal site prep, and can be
deployed in weeks, not months. The LMWh capacity is key. According to the National Renewable Energy Lab (NREL),
for a typical mid-power telecom site with co-located solar, a 1MWh system often hits the optimal point for daily
cyclingstoring enough solar excess to cover evening peaks and provide meaningful hours of backup, without being
grossly oversized. It's the pragmatic choice.

Breaking Down the ROI: More Than Just Kilowatt-Hours

So, let's run some numbers. A proper ROI analysis for a telecom base station BESS looks at three revenue streams or
cost avoidances:

¢ Demand Charge Reduction: This is usually the biggest win. By discharging the battery during the site's peak
grid draw, you can flatten that power curve. In many US markets, this can save $15-$30 per kW of reduced
demand every month. For a site that can shave 100kW off its peak, that's up to $36,000 annually.

* Energy Arbitrage & Solar Optimization: Store cheap solar or off-peak grid power, use it during expensive peak
periods. The International Energy Agency (IEA) notes battery costs have fallen nearly 70% in recent years,

making this math work You re also i mcreasmg your on- S|te solar consumptlon boosting its value.
‘ . : antif al. - _j,a-;te gomg down? AL

e —————— LA T T —— P ek e B .r jaE
i


https://www.nrel.gov
https://www.iea.org

provides seamless transition during an outage, protecting revenue and service-level agreements. It eliminates the
need to run diesel gensets for short, frequent outages, slashing maintenance and fuel costs.

A simplified 5-year ROI calculation might look like this for a US site:

Cost / Savings Line Item Annual Estimate 5-Year Total
System Capital Cost (IMWh) - ~EXXX, XXX
Demand Charge Savings $24,000 $120,000
Energy Cost Savings $8,000 $40,000

Diesel Fuel & Maintenance Avoidance $5,000 $25,000

Net Benefit $37,000 $185,000

Note: Figures are illustrative. A detailed analysis requires your specific utility rates and site data. The point is, the
payback period for well-sited projects is increasingly falling within a compelling 3-5 year window.

The Tech Behind the Payback: C-Rate, Thermal Management & LCOE

Now, not all LMWh containers are equal. The specs on the datasheet directly impact your ROI. Let me explain two in
plain English:

C-Rate: Think of this as the "power rating" of the battery. A 1MWh system with a 1C rating can deliver LMW of power
for one hour. A system with a 0.5C rating can only deliver 500kW. For peak shaving, you need a C-rate high enough to
meet your site's peak load. Underspec here, and you can't shave the full peak, leaving money on the table. At Highjoule,
we often design our telecom units with a focus on the right C-rate for the duty cycle, ensuring you're not overpaying for
power capability you don't need.

Thermal Management: This is the unsung hero of longevity and safety. I've opened containers where poor thermal
design led to hot spots and accelerated degradation. A battery's lifespandirectly tied to your ROldepends on keeping it
at an even, optimal temperature. Our systems use a forced-air or liquid cooling design that's been validated against
extreme ambient temps, whether it's Arizona heat or Canadian cold. This rigor is baked into the UL 9540 and IEC
62619 standards we certify toit's not just a checkbox, it's a promise of performance.

This all feeds into the Levelized Cost of Storage (LCOS)the total cost of owning and operating the system per MWh
over its life. A cheaper unit with poor thermal management will degrade faster, raising your LCOS. A well-designed
unit, even at a slight premium, often delivers a lower LCOS and a superior ROI.




A Real-World Snapshot: Deployment in Northern Germany

Let me give you a concrete example. We worked with a towerco in Schleswig-Holstein, Germany. Their challenge: high
grid charges, a desire to integrate a 200kW solar canopy, and a need for backup due to occasional grid instability.

The solution was a 20ft High Cube, 1MWh BESS. The deployment was straightforwardplaced on a simple concrete
pad next to the shelter. It was grid-connected and DC-coupled to the new solar array. The key was the software: it was
programmed to prioritize storing excess solar, then discharge to avoid grid peaks during the 4-7 PM window.

The result? They achieved a 40% reduction in grid energy consumption and completely eliminated their highest
demand charges. The system also provided full site backup for up to 5 hours. The projected payback, with the German
incentive landscape, was under 4 years. The site manager told me the peace of mind from having a silent, automated,
and reliable system was worth as much as the savings.

Making It Happen: What to Look For

If you're considering this path, your checklist should go beyond price per kwh. Focus on:

¢ Standards Compliance: Insist on UL 9540/1EC 62619. This is non-negotiable for insurance and safety in
markets.

Total System Design: Look for providers who deliver the full AC/DC container, not just battery racks.
Integration is where problems hide.

Software Intelligence: The BESS needs a brain optimized for your specific tariffs and solar production.

Local Support: Can the provider support commissioning and offer a local service agreement? A container is a
long-term asset.
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At Highjolle, we've built our 20ft High Cube product line around this exact philosophy: delivering a low-LCOS,
standards-compliant asset that's designed to make your ROI math work from day one. We handle the complex
integration so ictable performance.
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So, what's the peak demand charge at your most challenging site, and how many hours of backup would change your
operational risk profile? Let's run your numbers.
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