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Hey there. If you're managing telecom infrastructure in North America or Europe, you've probably felt the pressure.
The pressure to keep sites running 24/7, the pressure to slash soaring energy bills, and honestly, the pressure to figure
out this whole renewable energy transition without compromising reliability. 1've been on-site, in the mud and the snow,
from Texas to North Rhine-Westphalia, deploying battery systems. Let's talk about what really works.
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The Real Problem: More Than Just Backup Power

For decades, the script for telecom base station power was simple: grid power, plus a diesel generator for backup. The
"battery" was an afterthoughta bank of lead-acid cells in a cabinet to handle short outages until the diesel kicked in. But
the game has changed completely. Now, with solar PV becoming a no-brainer for cost and sustainability, and with
utilities offering less predictable power, your base station isn't just a communications node. It's a mini power plant. And
that old backup battery? It's utterly unsuited for the daily, deep-cycle charge/discharge needed to maximize solar self-
consumption and provide grid services.

Honestly, I've seen this firsthand. Operators bolt on solar panels and try to force the existing battery system to handle
the new energy flow. The result? Premature battery failure, inadequate storage to cover peak shaving or overnight loads,
and a tangled mess of AC-DC-AC conversions that bleed efficiency. You end up with a system that's more complex, less
reliable, and doesn't deliver the promised ROI.

Why It Hurts: The Cost of Getting It Wrong

Let's get specific about the pain. The International Energy Agency (IEA) points out that telecom networks can account
for up to 2-3% of global energy demand. For a single operator, that's a massive operational cost line item. But the
bigger cost is downtime. A site outage isn't just lost revenue; it's a breach of service-level agreements and a hit to
reputation.

The traditional approach amplifies these costs. Low-voltage battery systems (like 48V DC) for a 1MWh capacity require
massive copper busbars and cables. I've seen installations where the balance-of-plant costs for wiring and protection
nearly matched the battery cost itself. They also generate significant heat, demanding aggressive cooling that eats into
your energy savings. Furthermore, most local fire codes and insurance providers are now mandating compliance with
standards like UL 9540 in the US and IEC 62933 in Europe. A non-compliant system isn't just a technical risk; it's a
legal and financial one.

The Solution Unpacked: High-voltage DC 1MWh BESS
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https://www.ul.com/services/ul-9540-energy-storage-systems-stationary

as a backup battery, but as the core energy management hub for your site.

Why High-voltage DC? Simply put, it's more efficient and simpler. Your solar arrays produce high-voltage DC. Your
telecom load runs on DC. By keeping the entire storage and delivery loop at high-voltage DC (typically in the 800V to
1500V range), you eliminate multiple conversion steps. Every conversion from AC to DC or vice versa loses 2-3%
efficiency. Over a year, that adds up to a staggering amount of wasted solar energy. A high-voltage DC-coupled system
can be 5-8% more efficient overall than an AC-coupled system. That's pure, bankable energy.

Why 1MWh? It's the sweet spot for many macro base stations and edge data hubs. It provides enough capacity to:

* Store excess solar generation from a co-located array for use at night.

¢ Perform meaningful "peak shaving” C drawing from the battery during expensive utility peak rates.

¢ Provide several hours of backup during a grid outage, often eliminating the need for a constantly-maintained
diesel genset.

It's a modular, containerized unit that can be dropped on-site, pre-tested and certified. At Highjoule, our LIMWh HV
DC units are designed from the ground up for this duty. They use Lithium Iron Phosphate (LFP) chemistrynot because
it's trendy, but because in my 20 years, I've seen its superior safety and longevity, especially in the wide temperature
swings a telecom shelter faces.

A Case in Point: Lessons from the Field

Let me give you a real example from a project we completed in rural Arizona for a major telecom operator. The site
had high solar potential but was at the end of a weak grid feeder, causing frequent brownouts. The challenge was to
ensure 99.99% uptime while reducing diesel fuel truck rolls to nearly zero.

The Old Setup: 48V lead-acid batteries, a 30kW diesel generator, and a planned 50kW solar array.

The New Solution: We deployed a smgle 1MWh nghjoule HV DC BESS container. We integrated the new solar
array dlrectl onto the DC bus of ALhe.  bra e 3 MSystem) was pr rammed with
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a simple rule set: prioritize solar, use the battery for load shifting and peak shaving, and only call on the grid as a last
resort. The old generator was kept as a final, rarely-used backup.

The Outcome: In the first year, the site achieved 99.997% uptime. Diesel consumption dropped by 94%. The operator
is now saving over $28,000 annually on energy and fuel costs. Crucially, the entire BESS, including its thermal
management and fire suppression, was certified to UL 9540 and UL 9540A, which made permitting and insurance
straightforward. The Levelized Cost of Storage (LCOS)the real metric that mattersplummeted because the system is
doing multiple revenue-generating jobs daily, not just sitting idle.

Key Considerations for Your Deployment
If you're evaluating a system, don't just look at the price per kWh. Talk to your vendor about these specifics:

* Thermal Management: This is critical. A passive air-cooled cabinet might be fine for a data center, but not for a
sealed container in the Nevada desert. Look for a liquid-cooled or advanced forced-air system with precise
climate control. It extends battery life dramatically.

e C-rate and Power: The "C-rate" tells you how fast the battery can charge or discharge. A 1IMWh battery with a
1C rating can deliver LMW of power. For peak shaving, you might need a high C-rate (0.5C to 1C). For solar
time-shifting, a lower C-rate (0.25C) might be sufficient and cheaper. Match the spec to the use case.

® Grid Interaction & Standards: Will you ever want to sell power back to the grid (VPP)? Ensure the
inverter/controller is IEEE 1547 compliant in the US or has the right grid codes for Europe. This is future-
proofing.

* |ocalized Support: A battery is a long-term asset. Ask: Who will service it in 7 years? Do they have local
technicians and spare parts? At Highjoule, our deployment model includes remote monitoring and a network of
local service partnersbecause a problem at 2 AM needs a local solution.

Making It Real: Your Next Steps

The shift to hlgh-voltage DC storage for telecom isn't a distant future tech. It's a practical, proven answer to today's
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very real problems of cost, complexity, and carbon. The business case writes itself when you look at total cost of
ownership, not just upfront capital.

My advice? Start with a pilot site. Pick a location with high energy costs or poor grid reliability. Model the energy flows.
And partner with a provider who speaks your languagenot just the technical specs of C-rates and LFP, but the
operational language of uptime, OPEX reduction, and risk mitigation. The right system should feel less like a piece of
hardware and more like a silent, reliable partner keeping your network alive.

What's the biggest energy challenge you're facing at your remote sites right now?
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