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The Real Question Behind the Price Tag

Honestly, when a telecom operator or a towerco asks me "How much does a LMWh all-in-one solar storage system
cost?", I know the real question lurking beneath. It's not just about a purchase order figure. It's about, "Can this solution
reliably replace my diesel gensets, survive for 15+ years in a remote location, keep my site online during grid outages,
and actually save me money over a decade?" I've seen this firsthand on sitethe sticker shock of a BESS unit can make
anyone pause, but the real story is in the total cost of ownership.

The telecom industry is at a crossroads. Pressure from ESG goals, volatile fuel prices, and the sheer operational
headache of maintaining diesel generators at hundreds of remote sites are pushing for change. According to the
International Energy Agency (IEA), the ICT sector, including telecoms, is increasingly turning to renewables and
storage to power its vast network infrastructure, aiming for both resilience and decarbonization. The "all-in-one"
containerized solution promises a plug-and-play answer, but its cost is a multi-layered puzzle.

Breaking Down the "All-in-One" 1IMWh System Cost

Let's get into the numbers. A typical all-in-one unit for a telecom base station integrates the battery rack (LMWh of
storage), the power conversion system (PCS or hybrid inverter), a thermal management system (crucial!), fire
suppression, and the step-down transformer, all pre-assembled in a 20ft or 40ft SO container. For the US and
European markets, compliance with UL 9540 (ESS safety) and UL 1973 (battery standards) or their IEC equivalents
isn't optionalit's a fundamental cost driver for safety and insurance.

As of late 2024, for a high-quality, UL-certified system, you're looking at a CAPEX (Capital Expenditure) range. Now, |
need to be clear: giving one flat number is misleading. It depends heavily on:

* Battery Chemistry: LiFePO4 (LFP) is the dominant choice for telecom due to its safety and cycle life. NMC
might offer higher energy density but often at a higher cost and with stricter safety requirements.

* Inverter Specs: Is it a standard inverter or a "grid-forming" one that can black-start a microgrid? The latter adds
cost but is invaluable for true off-grid resilience.

* Thermal Management: A liquid-cooled system is more expensive upfront than air-cooled, but for a container in
the Arizona desert or the Canadian prairies, it's an investment that pays off in longer battery life and consistent
performance. I've seen air-cooled units struggle to maintain cycle life promises in extreme heat.

So, for a robust, utility-grade LMWh all-in-one system, the equipment CAPEX typically falls between $250,000 and
$400,000. The lower end might be for a more basic, air-cooled configuration; the higher end includes advanced liquid
cooling, grid-forming capabilities, and the most rigorous safety certifications.
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https://www.iea.org/reports/telecommunications

A Real-World Case: From Diesel to Solar-BESS in Arizona

Let me tell you about a project we did with a regional tower company in Arizona. They had a site 50 miles from the
nearest town, reliant on a long, unreliable radial feeder and a diesel generator that kicked in during outages. Their
challenges were classic: soaring diesel costs (especially during peak delivery times), high maintenance visits, and noise
complaints.

We deployed one of our 1MWh all-in-one units, coupled with a 250kW ground-mount solar array. The total installed
costincluding the BESS container, solar panels, balance-of-system, civil works, and interconnection studieswas around
$650,000. That's the number that matters: the system cost.

The result? Diesel fuel consumption dropped by over 95%. The site now runs primarily on solar, using the battery for
overnight power and grid backup. The generator only runs for brief periods during prolonged cloudy weather. The
payback period, factoring in avoided fuel costs, O&M savings, and available grid services revenue, was calculated at
under 7 years. For a system with a 15-year design life, the financial case became clear.

Thinking Beyond CAPEX: The Lifetime Cost Picture

This is where my 20 years in this field screams the loudest: Never buy on CAPEX alone. The true metric is the
Levelized Cost of Storage (LCOS) or the broader Levelized Cost of Energy (LCOE) for the site.

LCOS factors in everything: the initial cost, installation, financing, operations & maintenance, expected degradation,
and eventual replacement or decommissioning. A cheaper battery with a higher degradation rate (a worse "cycle life")
will have a much higher LCOS than a premium one. For a telecom site that might cycle the battery daily, this is
everything.

At Highjoule, when we design for telecom, we obsess over extending the system's economic life. That means:

I! with a proven 6,000+ cycle life at 80% depth of discharge.
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* Implementing advanced battery management software that minimizes stress on individual cells.
¢ Designing our thermal management to keep the battery within a 3C band of its ideal temperature, which
honestly is the single biggest factor in longevity after chemistry choice.

Key Cost Factors You Can't Afford to Ignore

Beyond the box itself, these "soft costs" can make or break your budget:

Cost Factor Impact on Total Project Cost Highjoule's Approach

Site Preparation & Civil Works Can add 10-20% to CAPEX. Uneven We provide detailed site assessment
terrain, poor access, need for concrete guides and modular designs to
pads. minimize civil work.

Interconnection & Permitting Varies wildly by jurisdiction. Can cause Our systems are pre-certified to
major delays. UL/IEC standards, speeding up utility

approval. We have local partners to
navigate permits.
Ongoing Monitoring & Maintenance Annual OPEX. Remote monitoring is Our cloud-based platform offers 24/7
cheap; unexpected service visits are not. visibility and predictive alerts to prevent
issues, reducing truck rolls.
Financing & Incentives Huge impact on viability. ITC (US) andWe structure our solutions to maximize
similar schemes can reduce net cost by eligibility for investment tax credits and
30-50%. other local incentives.

Making the Numbers Work for Your Project

So, how do you get from "interesting concept" to "financially compelling project"? It starts with a detailed energy audit
of your target site. Understand your load profile, your grid reliability (or lack thereof), and your current diesel spend.
Then, model different solar and storage sizes.

The beauty of the all-in-one 1IMWh unit is its scalability. Need 2MWh? Deploy two containers. It simplifies design and
procurement. And from our experience, the cost per kWh often improves at this small scale compared to fully custom
designs.

The final cost isn't just a quote from a vendor. It's a business case built on reduced fuel spend, lower O&M, increased
site uptime, and progress toward sustainability targets. What's the cost of not making this shift at your most vulnerable
sites?

Got a specific site in mind with challenging load patterns or extreme weather? Let's grab a (virtual) coffee and run the
numbers. Sometimes the most valuable insight comes from looking at a year's worth of generator runtime data together.
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