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Types of Batteries Used in
Telecom: LiFePO4, NMC and

VRLA Compared
Compare LFP, NMC and VRLA batteries for telecom sites by duty, temperature,
footprint, charging, maintenance, safety evidence and lifecycle cost.
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PRODUCT KNOWLEDGE

Types of Batteries Used in Telecom: LiFePO4, NMC
and VRLA Compared

Compare three established telecom battery choices against the same operating duty,
site temperature, footprint, charging method, maintenance model and evidence
standard.

Updated August 21, 2026Battery technology comparisonApprox. 12 minute read
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Decision evidence Put three sites beside one another: a cool exchange room with rare
grid outages, a street cabinet where every rack unit matters, and a solar radio site that
cycles its battery most days. Buying the same battery technology for all three may
simplify one purchase order, but it can also transfer cost into cooling, replacement visits,
unused capacity or operating risk.The useful comparison between telecom battery
types is therefore not a contest between chemistry labels. Each candidate must be
normalized to the energy delivered to the declared load, at the design temperature and
end-of-life condition, while meeting the same power, recharge, safety and maintenance
requirements.

A chemistry should remain on the shortlist only when its complete battery
system can perform the site’s duty. Cell-level energy density, cycle claims or
purchase price cannot decide the project on their own.

Which battery type is best for a telecom site?

LiFePO4 is often the strongest starting candidate for stationary sites with repeated
cycling, limited maintenance access or constrained cabinet space; VRLA can remain a
rational choice for infrequent standby duty in a controlled environment with an
established support fleet; NMC earns consideration when usable energy per unit of space
or mass is a decisive constraint. None is an automatic winner without product-level data
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and a site-specific duty statement.

That recommendation is a shortlist, not a released design. The battery still has to fit the
site’s actual DC operating window, charge source, reserve policy, fault protection,
enclosure environment and monitoring architecture. The telecom lithium battery system
guide owns those broader integration decisions; this article stays with the technology
comparison.

Use the following duty cues before looking at catalog capacity:

For rare emergency discharge, emphasize calendar ageing, float or standby
behavior, periodic capacity verification and the logistics of replacement.
For weak-grid operation, emphasize repeated partial cycles, recharge
opportunity, current limits, reserve recovery and time spent at low state of
charge.
For solar cycling, emphasize energy throughput, charge acceptance across
temperature, usable depth of discharge, seasonal recovery and auxiliary heating
or cooling.
For rooftop, pole or street installations, include mass, rack volume, lifting
method, structural loading and service clearances.
For remote fleets, value alarm quality, state estimation, replaceable-unit
strategy, spares storage and technician capability alongside battery price.

How do LiFePO4, NMC and VRLA differ at the site
boundary?

LiFePO4 generally trades some lithium-ion energy density for stronger thermal stability,
NMC generally prioritizes energy density with a tighter thermal-risk case, and VRLA
offers mature float-service practice with greater mass and volume for a comparable
delivered-energy target. Actual results depend on cell design, pack construction,
operating window, temperature and the evidence supplied for the complete product.

ETSI TS 103 553-2 provides a telecom-specific method for evaluating batteries by
defined application. Its informative chemistry discussion characterizes LFP as having
good safety and thermal properties and NMC as having good energy density but lower
stability than LFP; it also describes VRLA as mature and widely used. These family-level
characteristics guide preselection, not acceptance of a particular module.

Decision criterion LiFePO4 NMC VRLA
Typical reason to
shortlist

Repeated cycling,
integrated monitoring,
compact stationary
storage and relative
thermal stability within

High usable energy or
power must fit a
particularly tight mass or
volume envelope

Mature standby practice,
familiar float systems,
established supply chain
and lower initial battery
cost in many markets
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Decision criterion LiFePO4 NMC VRLA
common lithium-ion
choices

Primary engineering
caution

Product-specific BMS
limits, low-temperature
charging, voltage-
window fit and parallel-
unit policy

Thermal propagation
controls, operating-
window discipline and
proof that pack-level
density justifies added
controls

Temperature exposure,
footprint, repeated
partial-state cycling,
inspection depth and
replacement logistics

Control model Cell-level monitoring and
protection are integral to
the approved battery
system

Cell-level monitoring and
protection are integral to
the approved battery
system

Usually managed
through charger settings,
string or block
monitoring and periodic
service rather than
lithium-style cell BMS
control

Charge behavior to verify Permitted current and
voltage versus
temperature, SoC and
module state

Permitted current and
voltage versus
temperature, SoC and
module state

Float, boost or
equalization rules where
applicable, temperature
compensation and
recharge duration

Best comparison
evidence

Complete module curves,
BMS actions, safety
reports and cycling data
at project conditions

Complete pack curves,
propagation and
protection evidence,
thermal design and
usable pack-level energy

IEC 60896 evidence
where applicable,
capacity and life data at
temperature, float
settings and
maintenance records

Do not compare one supplier’s beginning-of-life cell watt-hours with another supplier’s
end-of-life system output. Normalize usable energy after voltage cut-offs, temperature
derating, ageing allowance, conversion losses and protected reserve. Then test whether
the candidate can also supply the peak current and recover before the next credible
outage.

When is LiFePO4 the strongest candidate?

LiFePO4 is a strong candidate when a telecom site combines regular cycling, limited rack
space, remote monitoring needs and a preference for lithium chemistry with relatively
favorable thermal stability. It is frequently shortlisted for weak-grid and solar-assisted
sites, provided the exact module can meet the site’s temperature, voltage, current and
recharge conditions.

An LFP telecom battery can package substantial usable energy into a 19-inch rack
format and can tolerate partial-state operation better than conventional standby-
oriented VRLA designs. Integrated BMS data can also make module voltage, current,
temperature, state estimates and protective events visible to the operator. These
benefits are valuable only when the site controller receives meaningful alarms and the
local protection remains effective if communication is lost.
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LFP does not mean “safe at any temperature” or “maintenance-free.” Charging may be
restricted below a product-defined cell temperature; high temperature and high state of
charge can still accelerate ageing; contactors, sensors, firmware and communication
add failure modes; and poor propagation control or installation can defeat cell-level
advantages. Request limits and test evidence for the exact cell, module, firmware and
parallel arrangement.

The battery’s series-cell count and approved charge window must also fit the connected
telecom equipment. A nominal voltage printed on a module does not establish the
highest charge voltage, the lowest supported load voltage or the current near discharge
cut-off. Use the telecom DC voltage-interface guide when checking that boundary.

When does NMC justify its place in a telecom design?

NMC deserves a detailed evaluation when the project cannot meet its usable-energy
target with the available mass or volume using a lower-density option. Examples can
include weight-limited rooftops, very compact access cabinets or replacement projects
where civil and enclosure changes are disproportionately difficult.

A proposed NMC telecom battery should be compared at pack level, after allowing for
enclosure, separation, cooling, fire-detection or suppression measures, protection
electronics and service access. A higher cell energy density may deliver little project
advantage if the complete installation requires substantially more supporting space or
auxiliary load.

NMC is a family with changing nickel, manganese and cobalt proportions rather than one
fixed material. Cell format, supplier process control, state-of-charge window, cooling,
BMS thresholds and propagation design can change its behavior materially. The
procurement record should identify the exact chemistry and cell model instead of
accepting “lithium-ion” or “NMC” as sufficient traceability.

A project should not reject NMC through slogans, but it should demand a stronger
explanation of why its density benefit is necessary and how the complete battery system
manages thermal and electrical faults. If the same duty fits comfortably in an LFP or
VRLA envelope, higher density alone may not justify a different safety, service and
spares model.

When does VRLA still make engineering sense?

VRLA can remain suitable for infrequent standby service where temperature is
controlled, floor or rack loading is acceptable, the rectifier plant is already designed for
the battery, and the operator has established inspection, testing, replacement and
recycling procedures. Its mature standards base and broad service familiarity can

Powered by The Solar Telecom



Page 6/9

reduce transition risk for some fleets.

A VRLA telecom battery may also be attractive when the immediate procurement
budget is the dominant constraint and the site does not impose frequent deep cycling.
The comparison must still include shorter replacement intervals under adverse heat,
transport mass, technician visits, string imbalance, capacity testing and the value of
floor or rack space. A low battery price is not necessarily a low cost per delivered service
year.

IEC 60896-22:2004 covers requirements for stationary valve-regulated lead-acid cells
and monobloc batteries used in float-charge telecom and similar standby applications,
together with the test methods in IEC 60896-21. That scope is useful evidence for an
applicable VRLA product, but it does not prove suitability for daily solar cycling or a hot
outdoor cabinet.

VRLA is valve regulated, not hermetically sealed and not free from operating checks. The
installation still needs the applicable ventilation and electrical safety assessment,
correct charge settings and temperature compensation, accessible terminals, connection
inspection, swelling or leakage checks, capacity verification and an end-of-life
replacement plan. AGM, gel, pure-lead and cycling-oriented variants should not be
treated as identical products.

Temperature can overturn the paper comparison

Compare technologies against cell temperature over time, not a single annual-mean
ambient value. Solar gain, internal electrical losses, restricted airflow, cabinet color,
insulation, heater operation, altitude and neighboring equipment can create a battery
temperature profile that differs sharply from the weather file.

Heat can accelerate ageing across battery families, although the rate and failure
mechanisms differ. Cold conditions can limit discharge power and make charging
restrictions decisive for lithium systems. For VRLA, charger temperature compensation
and hot-site life data matter; for lithium, the BMS charge and discharge limits, sensor
placement and heater strategy must be explicit.

Temperature is a design input, not a footnote. Request capacity, power, charge-
acceptance and life information at the expected cell-temperature range. Add heater or
cooling energy to the site load model instead of treating thermal management as free.

A technology that needs active cooling to survive the site may increase PV, rectifier and
battery capacity as well as maintenance exposure. Conversely, removing legacy air
conditioning after changing batteries is valid only when the radio, transmission, power
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electronics and every other cabinet component remain within their released conditions.
The outdoor telecom cabinet guide explains that shared thermal boundary.

Changing chemistry changes the operating system

Replacing VRLA with lithium, LFP with NMC or one lithium platform with another is not a
like-for-like module swap. The project must revalidate the DC interface, charge method,
low-voltage disconnect, protection, fault contribution, cabling, thermal design, alarm
mapping, spare strategy and safe work procedure.

1. Freeze the same time-based critical-load profile, autonomy, reserve and recovery
requirement for every candidate.

2. Check maximum and minimum battery voltage against rectifiers, solar
controllers, distribution devices and connected loads.

3. Compare continuous and transient current, branch protection, prospective fault
current, terminals and cable limits.

4. Recalculate cabinet space, structural load, lifting access, ventilation, heating,
cooling and auxiliary energy.

5. Define local protection, site-controller permissions, alarm semantics,
communication-loss behavior and data retention.

6. Plan technician training, spares storage, module matching, transport, damaged-
unit handling, recycling and end-of-life replacement.

For a fleet transition, pilot results should be measured against the former service rather
than against dashboard availability alone. Record delivered energy, reserve recovery,
temperature distribution, protective events, alarm usefulness, technician time and any
changes to generator or cooling operation. A pilot cannot establish long-term life
immediately, but it can expose interface and maintenance assumptions before wide
deployment.

Evidence should decide the final shortlist

A defensible battery chemistry comparison uses one requirements sheet and asks
each supplier to state compliance, deviation and evidence against the same conditions.
The decision record should show why a technology was selected for this duty, not merely
why another technology was rejected in general.

Request the exact cell and module identity; usable energy and power at project
temperatures and voltage limits; charge restrictions and recovery time; applicable safety
and performance reports; BMS or monitoring behavior; enclosure and thermal
requirements; approved parallel and replacement rules; warranty conditions; service
support; and transport, recycling and disposal documentation. Separate independently
testable evidence from supplier projections and project assumptions.
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Total cost should use a declared evaluation period and boundary. Include the battery
system, cabinet or room changes, protection and monitoring, cooling or heating energy,
installation, scheduled tests, expected replacements, spares, truck rolls, training and
end-of-life handling. Sensitivity cases are more honest than a single lifetime claim when
temperature, outage frequency or future load remains uncertain.

Compare all candidates on one site duty

Provide Huijue with the load profile, autonomy and reserve, outage and cycling pattern,
recharge sources, DC voltage limits, site temperature range, cabinet or room
constraints, monitoring requirements, destination market and fleet maintenance model.
Huijue can then prepare a project-specific LFP, NMC or VRLA shortlist without treating
one chemistry as a universal default.

Submit the battery comparison inputs 

Related engineering resources

Telecom Lithium Battery Systems
Telecom Solar and Battery Sizing
Outdoor Telecom Cabinet Guide
Telecom Energy Standards Map 

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.thesolartelecom.com
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