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PRODUCT KNOWLEDGE

Solar Charge Controller vs Telecom Rectifier in a
Hybrid Site

Separate the PV and AC conversion roles, then coordinate their output limits, source
priority, battery charging and fault response on the telecom DC bus.

Updated August 18, 2026Hybrid power comparisonApprox. 16 minute read
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Acceptance sequence Two plug-in power modules can occupy the same telecom shelf
and feed the same DC bus while doing different electrical jobs. Confusing those jobs
leads to incomplete tenders: the PV array is paired with an AC-only module, the
generator has no controlled charging path, or two independent chargers compete for the
battery.A solar charge controller conditions variable PV DC and usually operates the
array through maximum power point tracking. A telecom rectifier converts grid or
generator AC into regulated DC. A hybrid site may need both; sharing a cabinet or
controller does not make the modules interchangeable.

n u n u

Design boundary. The terms “solar module,” “MPPT module,” “rectifier,” “charger”

and “hybrid controller” are not consistent across suppliers. Approve the input source,
conversion direction, voltage/current limits, isolation, protection, communications and
permitted operating states—not the product label alone.

What is the difference between a solar charge controller
and a telecom rectifier?

The solar charge controller accepts a changing DC input from the PV array and controls
its operating point before delivering DC power to the site. The telecom rectifier accepts
AC from the utility or generator and converts it to regulated DC for the load and battery
bus. Their common output destination does not change their different input and control
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functions.

Decision point Solar MPPT controller Telecom rectifier

Primary input PV array DC with irradiance- and  Utility or generator AC within an
temperature-dependent approved frequency, voltage and
voltage/current power-quality window

Conversion task DC/DC conversion with maximum AC/DC conversion with regulated
power point tracking and output and, in many systems,
controlled output power-factor and input-current

control

Available power Limited by solar resource, array Limited by the AC source, rectifier
condition, MPPT limits and modules, branch capacity and
environmental derating environmental derating

Normal control objective Harvest permitted PV energy Hold the DC supply within its
without violating the bus or allowed range and cover the
battery limits assigned load/recharge demand

Source-side protection PV string/combiner isolation, DC- AC isolation, branch protection,
rated switching, overcurrent surge protection, earthing and
where required, surge and generator/utility interface
earthing provisions provisions

Typical alarms PV input loss, tracker/channel AC input loss/abnormality, module
fault, input overvoltage, output failure, current limit, output
limiting and abnormal yield abnormality and phase/source

alarms where applicable

ITU-T L.1211 (12/2025) describes smart PV control for base-station sites through DC
architecture, voltage tracking and PV fault diagnosis. By contrast, ETSI ES 202 336-2
defines the rectifier within a telecom DC system as the element converting AC voltage to
DC, alongside the battery, distribution and system control unit.

Trace the two conversion paths before selecting modules
The equipment list becomes clearer when each source is followed to the critical load.
The conversion path also shows where efficiency, isolation, current limiting and
measurement belong.

PV PATH

PV array -» MPPT/DC converter -» DC bus

The PV converter finds an allowed array operating point, limits its output when required
and supplies the live load or available battery charge demand.

AC PATH

Utility or generator - rectifier - DC bus
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The rectifier accepts the qualified AC source, regulates the DC output and supports the
load, recharge demand or both according to the site controller.

STORAGE PATH
Battery/BMS o protected DC bus

The battery absorbs permitted charge and supplies the bus when generation is
insufficient. Its current depends on the sum of source output minus the live site load.

A DC-coupled architecture avoids sending PV through an inverter and then back through
a rectifier solely to reach a DC telecom load. ITU-T L.1211 identifies the double
conversion and grid-loss limitations that can arise in a traditional inverter-to-AC-to-
switching-power-supply path. That does not make every AC-coupled design invalid; it
means the chosen path must justify its conversion stages and outage behaviour.

The telecom solar power systems architecture guide owns the wider system boundary.
The MPPT controller sizing guide owns PV voltage, current and controller-rating
calculations. This comparison starts with valid modules and decides how their functions
should coexist.

Can a solar charge controller replace a telecom rectifier?

A solar controller cannot replace a rectifier when the site must convert utility or
generator AC to DC. A solar-only site may omit the rectifier because no AC conversion
path is required, but that is an architecture choice—not evidence that the PV controller
can accept AC.

The reverse is also true: a conventional telecom rectifier should not be connected
directly to a PV array unless its released specification includes a suitable solar input and
MPPT function. PV voltage varies with module temperature, irradiance and string
arrangement; an AC rectifier input stage is not designed to find the array’s maximum
power point.

Some suppliers package rectifier modules and solar access modules in one shelf, and
some converters combine multiple input functions. ITU-T L.1210 (12/2025) describes an
arrangement in which solar access modules occupy slots within a rectifier-module
platform. The shared mechanics, DC output and management system do not erase the
separate AC/DC and PV/DC conversion roles.
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Substitution test. Before treating one module as a replacement, compare the released
input type and range, MPPT capability, output/battery range, current-limit behaviour,
isolation, protection, hot-swap policy, thermal derating, communications and approved
parallel operation. If any required function is absent, the substitution changes the
architecture.

Why does a hybrid telecom site use both a solar controller
and a rectifier?

A grid- or generator-supported solar site uses both modules so that PV DC and AC
energy can reach the same critical load through appropriate conversion paths. The
benefit is source diversity and controllable battery recovery, provided the site
coordinates the outputs instead of operating two independent chargers.

ETSITS 102 121 V1.4.1 (2025-02) lists telecom power-supply configurations that include
a rectifier, battery and another DC source such as a photovoltaic renewable-energy
controller. This is the useful boundary: the solar controller adds a source to the DC
system; it does not remove the rectifier whenever qualified AC support remains part of
the operating case.

For weak-grid or generator-backed hybrid telecom power, the rectifier may cover the
load when solar power falls, restore battery reserve within an agreed time, or use
available generator capacity efficiently during a scheduled run. The PV controller can
reduce purchased or generated energy while sunlight is available. Neither result should
be claimed until the load, solar resource, battery policy and control sequence have been
modelled.

The existing solar-storage-generator control guide owns generator runtime and diesel-
baseline analysis. This article limits generator coverage to the electrical relationship
between the AC source, rectifier and common DC system.

Choose the coupling architecture at the DC boundary

Three arrangements recur in telecom projects. The right choice depends on the existing
DC plant, PV string design, battery interface, required availability, spare space,
communications and whether the site is a retrofit or new build.

Architecture Where it fits Main advantage Main integration risk
Shared modular shelf New or compatible plant Common mechanics, Slot, firmware, bus,
with released solar and  controller, thermal and controller
rectifier modules for the communications and DC compatibility may be
same platform bus can simplify platform-specific
integration
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Architecture Where it fits Main advantage Main integration risk

Separate MPPT and Retrofits or projects that More freedom to match  Parallel-source

rectifier, common DC bus select independent PV and AC conversion behaviour, setpoints,
conversion equipment ratings and locate alarms and battery

equipment appropriately current can remain
uncoordinated

PV inverter on the AC Sites with a justified AC  Can align with Additional conversion

side of the rectifier architecture, utility established AC stages, islanding
interconnection or equipment and behaviour and AC-source
reusable AC protection practices interactions require
infrastructure review

Do not choose by cabinet space alone. A shared shelf can still have a common-controller
failure or insufficient bus capacity. Separate equipment can still be reliable if its
protected branches, control authority and fallback states are designed deliberately. The
Huijue products and services scope includes configurable MPPT/hybrid control,
rectifier/DC power and integrated cabinets; the released project BOM must identify
which architecture and interfaces are actually supplied.

How should the solar controller and rectifier share the DC
bus?

The two sources should share the bus under one approved control philosophy that keeps
load voltage and aggregate battery charge current within their limits. Solar priority may
be implemented through rectifier current limits, setpoint coordination, module
sleep/enable logic or a platform-specific control method; it should not be improvised by
placing arbitrary voltage settings close together.

Effective DC bus coordination answers four questions continuously: how much current
the load needs, how much charge the battery may accept, how much PV power is
available, and which AC source is permitted to run. The controller then assigns source
output without exceeding the bus, battery, converter, cable or protection limits.

Control item Required project decision Evidence to retain

Voltage authority Which device owns normal, Settings register, permitted load
boost/equalize where applicable, window and battery charge limits
float or standby setpoints and
temperature/BMS adjustments?

Aggregate charge current How is the sum of MPPT and BMS/charger interface description
rectifier output limited after and current-limit test
subtracting the live load?

Solar priority How is AC conversion reduced Source-priority state table and

without destabilizing the bus or trend record
preventing required battery
recovery?
Communication loss What safe local limit applies if the Fallback settings and
site controller, BMS or converter = communication-loss test result
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Control item Required project decision Evidence to retain
communication fails?

Reverse current/backfeed Which devices prevent Single-line diagram, product data
unintended energy flow into a and isolation test

source or isolated branch?

The permitted telecom input range must come from the connected equipment and
approved interface standard, not from a nominal label. ETSI EN 300 132-2 V2.8.1
specifies the DC interface at the input to relevant telecommunications and datacom
equipment. A project may use a different interface or voltage class, so verify the
released load data before setting either source.

Operating states expose whether the sources are truly
coordinated

A static single-line diagram shows connections; a state table shows what the site will do.
Review at least the following transitions with the actual load and battery limits.

Operating state Expected controlled behaviour Warning sign

Strong PV, qualified AC, battery PV serves the assigned priority; Rectifier holds the bus so high

below target rectifier supplies only the that the MPPT remains idle, or
permitted balance or recharge combined charge exceeds the
support battery limit

PV falls quickly while AC remains Rectifier output increases within  Bus dip, controller hunting or
its ramp and capacity limits repeated source alarms during
without a load-voltage cloud transients
disturbance

AC source fails with PV available PV and battery maintain the PV conversion stops solely
critical bus within the approved because the grid disappeared,
load window unless that response is

deliberately required by the
architecture

Battery reaches a charge limit Both charging sources respect the Each charger assumes it owns the
new current or voltage ceiling full battery allowance
while the load remains supplied

PV converter is isolated for Rectifier and battery cover the Backfeed, missing alarm or

service defined site duty without insufficient AC conversion
energizing the isolated PV branch capacity

Site controller or BMS Modules enter documented safe  Unlimited charging, immediate

communication is lost local limits and raise a persistent load drop or undefined setpoint
alarm competition

Source transitions should be tested at representative low and high load, not only with an
unloaded factory bus. Record PV input/output, rectifier input/output, load current,
battery current, bus voltage, source state, limiting reason, temperature and alarms on a
common time base. The telecom energy monitoring KPI guide explains how retained
operating data supports availability and maintenance decisions.
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What changes when a generator feeds the telecom
rectifier?

The rectifier remains the AC/DC conversion stage, but its input ramp, power limit and
recharge demand must be coordinated with the generator’s usable capacity and
operating constraints. Solar output can reduce the rectifier demand, yet rapidly
changing PV or load must not make the generator run outside its approved envelope.

The source priority control should distinguish utility AC from generator AC if their
cost, capacity, start/stop policy or power-quality limits differ. A generator run may be
scheduled to cover the load and restore a minimum battery reserve; another project
may limit recharge to avoid oversizing the generator. State those objectives explicitly
rather than using the same rectifier setting for every AC source.

Confirm generator voltage/frequency qualification, warm-up, rectifier soft start or current
ramp, maximum simultaneous charging demand, minimum run time, cool-down, failed-
start behaviour and PV interaction. Any diesel-reduction estimate needs measured or
defensible fuel and load baselines; a controller feature alone does not prove a savings
percentage.

Procurement needs a function and interface record

Requesting “one hybrid rectifier” leaves too much open. Issue a function schedule that
separates the solar conversion module, AC rectification, system controller, battery/BMS,
protected DC distribution and source-side protection even when they are delivered in
one cabinet.

1. Source data: PV module/string schedule and temperatures; utility and
generator voltage, frequency, phases, availability and fault assumptions.

2. Conversion data: input/output windows, continuous and limited power/current,
efficiency curves, thermal/altitude derating, isolation and reverse-energy
restrictions for each module.

3. Common-bus data: load voltage window, peak/steady demand, bus and branch
ratings, polarity, earthing arrangement and voltage-drop allowance.

4. Battery data: chemistry, operating window, BMS protocol, permitted
charge/discharge current, contactor ownership, temperature limits and fallback
response.

5. Control data: voltage authority, source priority, current sharing, charge-current
allocation, thresholds, timers, ramps, manual modes and loss-of-communication
settings.

6. Service data: isolation boundaries, hot-swap restrictions, spare capacity, alarm
map, remote update policy, replaceable units and safe maintenance sequence.
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IEC 62509:2010 establishes functioning and performance requirements for PV battery
charge controllers in its stated terrestrial lead-acid scope. It can inform evidence for an
applicable controller but should not be presented as complete proof for a lithium battery,
telecom rectifier or integrated hybrid site.

Prove coordination through a controlled acceptance
sequence

Factory and site acceptance should verify transitions, not just module startup. Use
approved procedures and safe simulated conditions where disconnecting a live source
would create unnecessary risk.

1.

2.

Confirm model, firmware, wiring, polarity, protection, sensor placement and
settings against the released BOM, single-line diagram and interface schedule.
Energize the DC system from each permitted source path separately and verify
output range, alarms, isolation and measurement agreement.

. Operate PV and AC conversion together; vary the permitted source contribution

and confirm stable bus voltage and aggregate battery-current limiting.

. Apply the approved source-loss and source-return sequence, including generator

qualification where fitted, while trending the critical load.

. Command or safely simulate battery charge restriction and communication loss;

verify local fallback limits and persistent remote alarms.
Isolate one conversion branch under the approved procedure and confirm that
the remaining sources meet the defined duty without backfeed.

. Retain time-aligned trends, settings exports, alarm/event logs, instrument

details, exceptions and corrective actions as the acceptance record.

Standards and technical references

ITU-T L.1210 (12/2025) — multi-input telecom power feeding, solar access
modules, rectifier modules and coordinated solar priority.

ITU-T L.1211 (12/2025) — smart PV control, DC architecture, voltage tracking and
fault diagnosis for base-station sites.

ETSI TS 102 121 V1.4.1 (2025-02) — telecom power configurations including
rectifier, battery and renewable DC source input.

ETSI ES 202 336-2 V1.1.1 — DC power-system components, measurement,
control and monitoring information model.

ETSI EN 300 132-2 V2.8.1 — DC interface requirements at relevant telecom and
datacom equipment inputs.

IEC 62509:2010 — PV battery charge-controller performance and functioning
within its stated scope.
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Use the edition and requirements adopted by the project, operator and jurisdiction.
These references define useful functions and interfaces; they do not select a Huijue
model or prove compliance of a complete installed system.

Send the source map and control narrative

Provide the PV string schedule, AC-source data, load profile, battery/BMS limits, required
bus window, single-line diagram, source-priority states, cabinet environment, monitoring
protocol and redundancy target. Huijue can map the MPPT, rectifier, control and
distribution functions to one configurable telecom energy platform.

Request a hybrid power interface review

Related engineering resources

Telecom Solar Power System Architecture
MPPT Charge Controller Sizing

Solar, Storage and Generator Control
Telecom Energy Products and Services

Contact Us

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