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Allen-Bradley VFD Drives: A Comprehensive
Overview

Introduction

Allen-Bradley variable frequency drives (VFDs) - part of Rockwell Automation’s PowerFlex series - are widely
used for precise motor control in industrial applications. These drives are known for their high quality and
seamless integration with Rockwell PLC systems, making them a popular choice in manufacturing plants
across North America ' . VFDs (also called AC drives) adjust the speed and torque of electric motors by
varying the frequency and voltage of the power supplied to the motor. This capability provides significant
benefits: improved energy efficiency, reduced mechanical wear, and enhanced process control. Allen-
Bradley's PowerFlex family encompasses a broad range of VFD models to cover different power levels and
applications. In this overview, we'll explore how VFDs work, the key features of Allen-Bradley drives, real-
world applications, and how Allen-Bradley drives compare to offerings from other major manufacturers.

Understanding Variable Frequency Drives

A variable frequency drive (VFD) is an electronic device that converts fixed frequency AC line power into a
variable frequency output, thereby controlling the speed of an AC motor. By adjusting frequency (and
voltage) on the fly, a VFD can ramp a motor up slowly, run it at the precise speed needed, or slow it down
smoothly. This eliminates the abrupt torque shocks of across-the-line starting, resulting in gentler operation
of machinery. For example, conveyor belts and pumps powered through VFDs can start and stop without
the mechanical jerks and pressure surges caused by direct starters 2 . This extends the life of couplings,
belts, gearboxes, and pipes by reducing stress and water hammer effects. In fact, industry data shows that
using VFDs can significantly cut maintenance needs - one case study noted a 30% energy reduction in a
wastewater pumping system after retrofitting constant-speed pumps with VFDs 3 . By matching motor
speed to the actual demand, VFDs both save energy and provide flexibility: operators can dial in the exact
speed for a process, improving throughput and quality when needed, or slowing down to conserve energy
during low demand periods. Modern VFDs also include built-in protections (overload trips, under/over-
voltage detection, etc.) and network connectivity, essentially acting as “smart” motor controllers that can
integrate into plant automation systems for monitoring and control.

Allen-Bradley VFD Product Line

Allen-Bradley's VFD portfolio (the PowerFlex series) covers a wide spectrum from compact low-power drives
to high-power and even medium-voltage drive solutions. These can be broadly grouped into several
categories:

« Component-Class Micro Drives (PowerFlex 4 & 520 Series): These compact drives are designed for
low horsepower applications and ease of use. For example, the PowerFlex 525 is a popular mid-
range micro drive rated from 0.5 to 30 HP (0.4-22 kW) and supporting global voltages 100-600V 4 .
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It features a modular, space-saving design with a removable control module for quick installation,
and includes built-in EtherNet/IP communication and safety functions. The smaller PowerFlex 523 is
a simplified version for cost-sensitive needs, while legacy models like the PowerFlex 4M/40 were
earlier generation micro drives for fractional to a few HP. These component-class drives are
commonly used on pumps, fans, conveyors, and mixers where basic speed control is needed 4 .

Standard & Performance AC Drives (PowerFlex 70/700 & 750 Series): For higher horsepower and
more demanding applications, Allen-Bradley offers the architecture-class drives. The PowerFlex 70
and PowerFlex 700 were earlier models covering up to around 50 HP and 150 HP respectively at
480V, available in various enclosure types (open IP20 or sealed NEMA 4X) and known for flexible
programming and good performance in fan, pump, and lifting applications > 6 . Building on
those, the PowerFlex 750-Series (which includes the PowerFlex 753 and 755) provides a scalable
platform for a wide range of power needs. The PowerFlex 753 is available up to about 350-400 HP
(270 kW) and offers embedded I/O options for cost-effective integration 7 . The PowerFlex 755
covers similar and higher power ranges (with configurations supporting motors up to ~700 HP on
480V, and even 1000+ HP on 600V), and is tailored for high-performance control, advanced
communications, and optional safety features 8 9 . Both 753 and 755 drives support multiple
feedback and communications modules via a modular design, allowing customization for specific
needs (e.g. additional encoder feedback, extra I/0, or dual-port network cards). Notably, the latest
PowerFlex 755T family introduces Rockwell's TotalFORCE® technology for enhanced motor control
and real-time monitoring. TotalFORCE provides adaptive control that continuously auto-tunes the
drive to the load, plus predictive maintenance features to alert users of component wear (like
cooling fans or capacitors) and support for permanent magnet motors 10 . High-end PowerFlex
drives also include features like integrated Safe Torque Off (STO) safety, which is TUV-certified up to
SIL 2 / PLd on the standard 525/750 series and up to SIL 3 / PLe on certain models, allowing safe
stoppage of machinery without completely powering down the drive 11 .

Medium Voltage and Specialty Drives: For very large motors and heavy industries, Allen-Bradley
offers medium-voltage VFDs such as the PowerFlex 6000 and PowerFlex 7000 series. These drives
operate on input voltages from around 2.3 kV up to 11 kV, suitable for controlling motors in the
thousands of horsepower range (e.g. large pumps, compressors, or fans in mining, oil & gas, and
utility applications) 12 . The PowerFlex 6000, for instance, supports output voltages of 2.4 kV, 4.16
kV, 6.6 kV, up to 11 kV, and can deliver 100% starting torque using sensorless vector control - an
impressive feat for medium-voltage drives 12 . These MV drives come in engineered enclosures with
multi-cell power converters and often include features like active harmonic filters or regenerative
capability. Allen-Bradley's medium voltage line is designed for ease of use (common Ethernet/IP
connectivity and standard faceplates for control) similar to their low-voltage cousins, and focuses on
high reliability for critical applications. Additionally, Rockwell offers packaged drive solutions and
enclosure systems (centerline drives, drive panels) for applications that need multiple drives in one
assembly, as well as on-machine drives like the ArmorStart and Armor PowerFlex units which are
decentralized VFDs built into IP66-rated housings for mounting near motors in the field.

Technical Specifications: Across the PowerFlex range, Allen-Bradley drives cover common global voltage
classes - typically 120 V AC single-phase (for smaller drives), 208-240 V, 380-480 V, and 575/600 V AC three-
phase for low-voltage models, and 2.3 kV to 6.9+ kV for medium voltage. Power ratings span from fractional
horsepower (0.2 kW) up to thousands of horsepower. For example, the PowerFlex 525 micro drive handles
up to 30 HP 4 , while a PowerFlex 755 or 755TL can control motors of 500 HP or more, and the largest
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PowerFlex 7000 drives can reach 1500 kW (2000 HP) or higher in output capacity 13 . Most models are
offered with multiple overload duty ratings - a Normal Duty (ND) for variable torque loads (allowing
~110% overload for 1 minute) and a Heavy Duty (HD) for constant torque loads (allowing ~150% overload
for 1 minute) 4 15 . This dual-rating system means a given drive can be used for a larger motor in a light-
load fan scenario or a smaller motor in a heavy-load conveyor scenario, by configuring the appropriate
rating. Allen-Bradley drives are manufactured to meet major standards and certifications worldwide,
including UL and cUL (for North America), CE (for Europe), and IEC/EN 61800 series standards for adjustable
speed electrical power drive systems 16 . They also carry NEMA/UL Type or IP ratings for enclosures (e.g.
IP20 Open, NEMA 1, NEMA 4X), and many models include built-in EMC filters to comply with EMI/RFI
emission limits (meeting IEC 61800-3 categories for industrial environments). In short, the PowerFlex family
offers a solution for nearly every motor control need - from a 1/2 HP pump to a 2000 HP compressor.

Key Features and Technologies in Allen-Bradley Drives

Allen-Bradley VFDs incorporate a range of advanced features designed to optimize motor performance,
simplify integration, and ensure safety. Some of the notable capabilities include:

+ Advanced Motor Control Algorithms: Even the smaller PowerFlex drives support multiple control
modes, from basic volts-per-hertz (V/Hz) control for general purpose use to more sophisticated
vector control. Sensorless Vector Control (SVC) is available on most models, which allows the drive
to estimate motor speed/torque in real-time and provide tighter regulation and higher torque at low
speeds without needing an encoder. For applications demanding even greater precision, many
PowerFlex drives (such as the PF525 and up, and all PF750 series) offer optional closed-loop vector
control or full flux vector control with an encoder feedback module 17 18 . In closed-loop mode,
the drive can hold set speed within a very tight tolerance and even perform basic position control.
For instance, with an encoder, a PowerFlex 755 can synchronize motor speeds or execute position
ramps for coordination with other axes. Some Allen-Bradley drives also support control of
permanent magnet AC (PMAC) motors and feature special functions like PointStop - a positioning
algorithm that can repeatedly stop a motor at a target position without an encoder by intelligently
managing deceleration 19 20 . This blurs the line between a standard VFD and a servo drive for
certain tasks. Additionally, the PowerFlex 520 series includes built-in PID control loops (e.g. the
PF525 has two PIDs) that allow the drive to regulate a process variable (like pressure or flow) by
modulating motor speed, without needing a separate PLC in simple cases 2! . These advanced
control features enable using Allen-Bradley drives in complex applications such as web handling,
batching, or coordinated motion, not just simple speed control.

Networking and PLC Integration: One of Allen-Bradley’s strengths is easy integration into plant
automation networks. PowerFlex drives come standard with at least one communication interface -
for example, the PowerFlex 525 has a built-in EtherNet/IP port and a RS-485 (DSI/Modbus RTU) port
from the factory 22 23 | EtherNet/IP connectivity means the drive can seamlessly tie into a Rockwell
Logix PLC system; features like Premier Integration allow the PLC to automatically recognize the
drive, and Automatic Device Configuration (ADC) enables a Logix PLC to auto-download the
correct drive parameters if a drive is replaced, minimizing downtime 24 . Beyond EtherNet/IP, Allen-
Bradley offers optional communication modules to support virtually any protocol needed -
DeviceNet, PROFIBUS DP, PROFINET, EtherCAT, Modbus TCP, CC-Link, and others can be added to the
drives via expansion slots 25 . Up to two option cards can usually be installed (depending on model)
to enable dual-port networks or additional I/0. The drives also support multi-drive configurations;
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for instance, using the built-in RS485/DSI, you can daisy-chain multiple PF520 series drives and
control them as a group or share a single network node, which can save costs in multi-motor
systems 26 . From a software standpoint, smaller PowerFlex drives are configured with Connected
Components Workbench (CCW) software (a free PC tool), while the larger ones also integrate into
Studio 5000 Logix Designer for direct programming as part of the PLC project. A handy feature on
the PowerFlex 525/750 is USB configuration (MainsFree programming) - you can power the drive's
control module via USB from a laptop and set up all parameters or update firmware without
applying high voltage power 27 . This makes commissioning easier, as drives can be pre-
programmed on a desk before installation. Overall, Allen-Bradley drives communicate effortlessly
with other Rockwell equipment, but they also support open standards so they can be used in non-
Rockwell systems if needed.

Safety and Protection Functions: Safety is a critical aspect of modern industrial drives, and Allen-
Bradley provides integrated solutions to meet these needs. Most PowerFlex models include Safe
Torque Off (STO) as a standard feature, which is a hardware-based safety circuit that immediately
disables the drive's output to the motor (so the motor coasts to a stop) when activated. The STO
function allows machinery to reach a safe state without completely removing power from the drive,
enabling quicker restarts after a safety stop. The implementation meets internationally recognized
safety standards (IEC 61800-5-2 for drive safety, ISO 13849 and IEC 62061), and on drives like the
PF525 the STO is rated up to SIL 2, Category 3, Performance Level d 11 . Higher-end models can
achieve SIL 3, PLe with dual-channel STO - for example, the PowerFlex 755 has options for safety
modules that provide Safe Torque Off and even Safe Speed Monitoring. (Notably, some competitor
drives like the Yaskawa GA500 include dual-channel SIL3 STO built-in for comparison 28 .) In addition
to STO, Allen-Bradley’s larger drives can support features like Safe Stop 1 (SS1) which brings the
motor to a controlled stop before disabling torque, Safe Brake Control to manage motor brakes,
and even integration into safety controllers over networks (e.g. via CIP Safety over EtherNet/IP).
Aside from functional safety, the drives also continuously protect the motor and themselves: they
have electronic overload protection equivalent to thermal overload relays, monitoring motor
current to prevent overheating. They also monitor for fault conditions such as short circuits, ground
faults, phase loss, over-voltage, under-voltage, and so on, and will fault out or gracefully shut down
to prevent damage. Many environmental ruggedness features are built in as well: for example,
conformal coating on circuit boards is available for harsh or humid environments, and operation at
high ambient temperature (50-70 °C) is supported with derating or auxiliary cooling fans 29 . These
integrated protections and safety options help ensure Allen-Bradley VFDs can be applied in
applications that must meet safety regulations (like emergency stopping of machinery) and that they
can reliably withstand the typical stresses of industrial environments.

Energy Efficiency and Regeneration: Since a primary motivation for using VFDs is to save energy,
Allen-Bradley drives include features to optimize efficiency. By virtue of controlling motor speed to
match load demand, VFDs inherently save energy in variable torque applications (like centrifugal
pumps and fans) - slowing a fan from 100% to 80% speed can cut power consumption roughly in
half, following the affinity laws. Allen-Bradley drives also provide an “economizer” or energy
optimization mode that fine-tunes voltage to reduce motor iron losses when running at less than full
load 30 . For pumping systems, the drives have special functions like sleep mode (automatically
stopping the motor during no-flow conditions to avoid running unnecessarily) and flow control PIDs
to maintain pressure with minimal energy. In one documented case, a wastewater plant that
installed PowerFlex drives on its influent pumps saw the specific energy consumption drop by about
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30% (from 259 kWh per million gallons to 179 kWh/MG) after the retrofit, while also halving their
peak demand from 60 kW to 30 kW 3 31 . This illustrates how VFDs not only reduce the total
energy used but can also lower peak power charges by soft-starting motors. For applications with
frequent stopping or braking (e.g. cranes, elevators, downhill conveyors), Allen-Bradley offers drive
configurations with dynamic braking or full regeneration capability. Most PowerFlex drives come
standard with a braking transistor in the drive, allowing a resistor to be connected for dynamic
braking - this dissipates excess energy as heat during deceleration to stop the motor faster. In
higher power models, Rockwell provides options for active front-end (AFE) technology: for example,
the PowerFlex 755TL and 755TR drives use an active rectifier that can regenerate energy back to the
AC line with low harmonics 32 33 | This is especially useful in systems where energy is being cycled
(as in a test stand or a centrifuge that needs to brake frequently) because that braking energy is
reclaimed, improving overall efficiency. The active front-end also improves input power quality (low
harmonic distortion and near-unity power factor). In summary, by leveraging these features - from
intelligent pump off modes to regenerative front-ends - Allen-Bradley VFDs help facilities minimize
energy waste and even comply with standards like the IEEE 519 harmonic limits and the EU
Ecodesign requirements for drive efficiency 34 .

Interface and Usability: Allen-Bradley has designed the PowerFlex drives with user-friendliness in
mind, both in hardware and software. Physically, most models have a built-in keypad or Human-
Machine Interface (HMI) for local control and programming. The PowerFlex 750 series includes a
removable LCD display module that can show multi-line text, menus, and real-time data, making it
easier to set parameters or troubleshoot faults. The smaller PowerFlex 4/525 series use a LED or
basic LCD display and a handful of buttons for quick setup of common parameters (with a “Quick
Start” group for essential settings). The drives support a copy-cat feature via a portable memory
module or using the keypad to clone parameters, which simplifies programming multiple drives with
the same settings. On the software side, Rockwell's DriveTools and DriveExecutive software (for
older models) and the modern CCW software provide graphical interfaces to configure and tune the
drives. Within Studio 5000 (when used with a Logix PLC), the drives come with Add-On Profiles
(AOPs) that integrate the drive into the PLC project, presenting drive parameters in a organized tree
and enabling trending of data. This tight integration means that maintenance personnel can access
drive diagnostics (like fault history, running amperage, etc.) from the central control system. Allen-
Bradley drives also incorporate diagnostic features like predictive failure alerts on some models -
e.g. the drive can alert when the internal fan has run for a certain number of hours and may need
replacement 35 . The high-end 755T drives with TotalFORCE go further by logging usage profiles and
running self-monitoring algorithms to warn of component fatigue or to suggest performance tuning
adjustments. All of these design elements - from easy parameter copying to advanced diagnostics -
aim to reduce the downtime and effort required to set up and maintain the drives.

Applications and Industry Use-Cases

Because of their flexibility and performance, Allen-Bradley VFDs are used across virtually every industrial
sector. Some common application areas include:

« Pumps and Fans: Centrifugal pump and fan systems benefit greatly from VFD control, as the flow or
pressure can be regulated by adjusting motor speed instead of using mechanical throttles or
dampers. PowerFlex drives in municipal water treatment, for example, allow pump speed to follow
demand, preventing overflow conditions and saving energy. In the City of Columbus wastewater
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plant, retrofitting three influent pumps with VFDs (along with updated controls) led to about a 30%
reduction in energy per volume of water pumped, as well as a significant drop in peak power
demand 3 31 .VFD-driven pumps also eliminate the destructive phenomenon of water hammer by
ramping flow changes more gradually. Many HVAC systems use Allen-Bradley drives on fans and
chillers to improve efficiency and maintain stable environmental conditions; a VFD on a building’s air
handler fan can modulate airflow to hold a set temperature, resulting in both energy savings and
better occupant comfort. Major drive manufacturers (including Rockwell) even offer specialized
“pump control” firmware or parameter sets (for example, Rockwell's PowerFlex ACQ drives) that
tailor the VFD for pumping applications with features like pipe fill mode, anti-jam routines, and multi-
pump coordination. Even without special firmware, a standard PowerFlex drive has the needed tools
(PID control, sleep functions) to handle most pump/fan scenarios effectively.

Material Handling and Conveyors: Conveyor systems - found in factory assembly lines, package
handling facilities, baggage systems, mining operations, etc. - rely on VFDs for smooth control of
belts and rollers. Using a VFD to start a conveyor at a controlled ramp-up avoids the sudden jerks
that can occur with across-the-line starters, thereby extending belt life and preventing product
spillage 36 . Allen-Bradley drives (like the PowerFlex 525 or 753) are often deployed on conveyors to
allow adjustable speed and soft starting/stopping. This not only reduces mechanical wear on
gearboxes and shafts, but also enables on-the-fly speed changes to synchronize with upstream or
downstream processes. For instance, in packaging lines, VFDs allow conveyors to slow down or
speed up to match the rate of filling machines or labelers, improving overall throughput
coordination. Another benefit is gentle braking - with an attached braking resistor or regen unit, a
drive can decelerate a conveyor quickly but without the heavy shock that an emergency stop would
induce otherwise. Indexing conveyors (which move a set distance and stop repeatedly) also make
use of drives’ positioning capabilities; an Allen-Bradley drive with an encoder can move a belt a
precise distance each cycle. Competing drive systems from companies like Lenze and Mitsubishi also
target these applications, offering features such as electronic line shafting or camming for conveyor
syncing 37 , but the PowerFlex series holds its own by virtue of its integration with PLCs and the
customizable start/stop profiles. In automated warehouses and logistics centers, where dozens or
hundreds of small conveyor motors are present, the component-class PowerFlex drives provide a
cost-effective and networked solution to keep everything moving smoothly and efficiently.

Mixers, Crushers, and High-Torque Machines: In processes that involve high starting torque or
frequent load fluctuations - such as industrial mixers, agitators, crushers, extruders, and mills -
VFDs are instrumental in providing controlled torque and preventing equipment damage. Allen-
Bradley’s sensorless vector control ensures that even at low speeds, the motor can produce the
needed torque to start a heavy mixer full of material or to keep an extruder screw turning steadily
under load 38 . Without a VFD, these applications might require an oversized motor just to handle
start-up, or they could suffer from stalling and inconsistent speed. A concrete mixer, for example,
can be started at slow speed with high torque to begin turning the load gently, then ramp up once
the motion is established. This avoids strain on the motor and gearbox. Similarly, rock crushers or
ball mills can use drives to apply just enough torque to start rotation, and even perform inching or
jogging operations slowly for maintenance. The PowerFlex drives in heavy-duty mode (150%
overload) are well-suited for such constant-torque loads. Additionally, because these processes often
have variable conditions (like a mixer’s viscosity changing as ingredients combine), the drive's
dynamic torque response helps maintain a consistent speed as the load changes. In one case, a
plastics manufacturer upgrading from an older drive to a PowerFlex on an extrusion line found it
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could maintain much more consistent tension and feed rates, improving product quality 38 .
Another benefit in these high-torque applications is the current limiting feature of VFDs - if a mixer
jams, the drive can detect the overcurrent and trip or slow down, protecting the motor and
preventing a shear pin or shaft from breaking. This kind of electronic torque limiting acts as a smart
“shock absorber” in the system. Many Allen-Bradley drives also provide a torque boost setting at
startup to overcome initial static friction for heavy loads, after which they revert to normal control.
Competing brands like Danfoss and ABB similarly emphasize their drives’ torque capabilities for such
loads (ABB's Direct Torque Control is one example, providing immediate torque response), but Allen-
Bradley’s drives are proven in numerous high-torque installations from food processing plants to
mining conveyors.

Precision and Coordinated Motion: While serious multi-axis motion control is typically the realm of
servo drives, VFDs like the Allen-Bradley PowerFlex can handle a surprising number of positioning
and synchronization tasks when high dynamic performance is not required. For example, a simple
indexing table or turntable can be driven by a PowerFlex VFD using point-to-point position control if
fitted with an encoder and using the drive’s positioning capabilities (PointStop or StepLogic). Allen-
Bradley even offers the PowerFlex 527 drive which is specifically designed to behave as an axis on a
motion controller - it requires a Logix PLC with motion-enabled firmware and then acts similarly to a
servo drive, benefiting from pre-defined motion instructions in the PLC (this drive is meant for
applications that blend the line between standard VFD and motion axis, such as a basic form-fill-seal
machine or a feeder system). In coordinated drive systems like paper mills or steel processing lines,
multiple VFDs often work in unison, each controlling a section of the line and sharing load or
maintaining tension. The integrated network communication on PowerFlex drives allows for peer-to-
peer coordination or synchronization via the PLC. Additionally, the availability of common DC bus
configurations in the PowerFlex line enables drives to share regenerative energy and ride through
brief power dips. This is useful in a coordinated system - if one motor is braking while others are
accelerating, a common DC bus can shuttle energy between drives for overall efficiency. Allen-
Bradley’s DriveLogix (in the older 700S drive) even embedded a micro PLC directly in the drive for
localized control logic. While that specific product has been phased out in favor of tighter PLC
integration over networks, it showcased the concept of drives being more than just speed controllers
- they are key components in the automation architecture.

Industry Verticals: Allen-Bradley VFDs find use in industries such as manufacturing assembly
lines (automotive, consumer goods), materials handling (baggage systems, postal sorting), water
and wastewater (pumping stations, aerators), oil and gas (pipeline pump jacks, compressors),
chemicals and pharmaceuticals (agitators, centrifuges), food and beverage (mixers, conveyors,
fan blowers), mining and metals (hoists, mills, ore crushers), and HVAC/building automation
(chiller compressors, cooling tower fans). The broad product range and the robust feature set of
Allen-Bradley drives make them adaptable to the requirements of these diverse sectors. For
instance, in the water industry, drives like the PowerFlex 755 with conformal coating and IP54
enclosures can be installed in pump houses to control high-horsepower pumps, with features like
underload detection to catch loss-of-prime or pipe breaks. In mining, the heavy-duty ratings and
torque control are used on conveyor belts spanning hundreds of meters, where reliability is
paramount; here the drives’ predictive maintenance (monitoring bearing wear or motor insulation
via torque signature) can help schedule downtime proactively. In building HVAC systems, the
smaller PowerFlex models integrate into building management systems via BACnet or LonWorks
interfaces (available as options) to automate fan speeds for optimal energy use. Overall, Allen-

WWWw.precision-elec.com

7


https://www.precision-elec.com/wp-content/uploads/2025/08/Allen-Bradley-PowerFlex-525-AC-Drive-%E2%80%93-Technical-Overview-and-Applications.pdf?srsltid=AfmBOoqs3CYP7PjKrLOwA7fKiUoo7W5qaducQJ26m5WyCy-UCsk426Px#:~:text=torque,line%20that%20upgraded%20from%20an

Precision Electric, Inc. 574-256-1000

Bradley drives are regarded as workhorses in industry, backed by Rockwell's global support network,
and their versatility means the same family of drives can be standardized across many applications
in a plant.

Comparison with Other VFD Brands

Allen-Bradley is one of the leading VFD brands, but it operates in a very competitive landscape. Major global
manufacturers of VFDs include ABB, Siemens, Schneider Electric, Danfoss, Yaskawa, Mitsubishi, Hitachi,
WEG, Eaton, Lenze, among others - each with their own product lines. In fact, a recent industry analysis
listed Rockwell Automation (Allen-Bradley) among the top five VFD vendors worldwide, alongside ABB
(Switzerland), Siemens (Germany), Schneider (France), and Danfoss (Denmark) 39 . When comparing Allen-
Bradley drives to competitors, several factors come into play: performance and features, ease of
integration, reliability, availability, support, and cost. Below is an overview of how AB VFDs stack up and
examples of equivalent drives from other manufacturers:

* Performance and Features: In terms of basic drive functionality (speed/torque control, range of
power ratings, etc.), Allen-Bradley's PowerFlex series is on par with other top-tier brands. Virtually all
major manufacturers offer sensorless vector control, closed-loop capability, various motor
compatibility (induction, PM, synchronous reluctance), and compliance with global standards. For
example, ABB's general-purpose drives (ACS480, ACS580) and high-performance drives (ACS880)
cover a similar power range as PowerFlex and include advanced control algorithms (ABB's hallmark
being Direct Torque Control, which achieves very precise torque regulation) 40 . ABB's ACS880 series
can handle from fractional horsepower up to 6000 kW (8000 HP) in modular configurations,
including medium-voltage versions 41 . Yaskawa's drives are also comparable - the Yaskawa GA500
is a compact drive like the PF525, offering up to ~40 HP with built-in STO (SIL3), EMC filters, and very
user-friendly programming; the Yaskawa GA800 covers larger motors (up to ~600 HP) and is known
for its robust design suitable for heavy industries. Schneider Electric’'s Altivar series (e.g. Altivar 320,
680, 960) and Siemens SINAMICS drives similarly span from microdrives to industrial drives and
include options for regenerative units, multi-motor systems, and enhanced safety. In fact, many
features introduced by one manufacturer eventually appear in others as well - for instance, Allen-
Bradley's Premier Integration (with automatic device configuration) is mirrored by Siemens’ TIA
Portal integration for Sinamics, and both ABB and Yaskawa offer their own flavors of adaptive auto-
tuning and predictive diagnostics in higher-end models. One area where Allen-Bradley excels is
integration with Rockwell PLCs, as mentioned earlier. However, it's important to note that most non-
AB drives can still be integrated into Rockwell PLC systems because they support standard
protocols. For example, a competitor drive like the Parker SSD or Eaton PowerXL series can
communicate via EtherNet/IP or Modbus, allowing an Allen-Bradley PLC to control it without issues

42 Therefore, from a purely technical standpoint, Allen-Bradley drives don't necessarily outperform
other top brands - all the leading drives are quite sophisticated - but they hold their own with a full
feature set and have the unique advantage for customers already invested in Rockwell automation
of providing a unified ecosystem.

Reliability and Longevity: Many experienced engineers consider drive reliability a critical factor,
since a VFD failure can lead to costly downtime. Allen-Bradley drives are generally high quality, but
some in the industry perceive them as not quite as robust as a few competitors. In particular,
Yaskawa drives have a sterling reputation for reliability - they are often cited as having extremely
low failure rates and long service life. In one user survey, seasoned engineers ranked Yaskawa and
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ABB drives above Allen-Bradley for longevity and performance, with comments that the top
alternatives have “rock-solid reliability” and can run for years without issues 16 . Anecdotally, it's not
uncommon to hear maintenance folks joke that “Yaskawa drives never die,” whereas they might
have had PowerFlex drives fail after power surges or in tough environments 43 . ABB drives are also
considered very robust, especially the heavy-duty ACS800/880 series which are built for harsh
conditions (marine, mining, etc.). That said, Allen-Bradley drives are by no means fragile - they meet
the same standards and many users have had great success with their durability. Environmental
factors and correct installation play a big role in drive life (e.g. proper cooling, keeping dust out,
avoiding overvoltage events). One factor that affected perceptions recently was component
shortages: during the 2021-2022 global chip shortage, Allen-Bradley drives had extremely long
lead times - some models were quoted out over 60 weeks (more than a year) 4 . Meanwhile,
companies that also tried ABB, Schneider, or others found those could be obtained in a matter of
weeks 44 . This led some customers to switch brands out of necessity, and many discovered the non-
AB drives performed without issues. In terms of maintenance, Allen-Bradley does require a paid
support contract for certain software updates or tech support, which some smaller customers find
frustrating 45 . By contrast, competitors like ABB and Yaskawa often include free support and
firmware updates as part of their service 46 . Again, this doesn't directly reflect the product’s
reliability, but it affects the overall experience of keeping the drives running. In summary, all major
brands design their drives to meet the same reliability standards (and third-party certifications like
UL, CE, etc. ensure a baseline of safety and construction quality) 6 . If properly applied, an Allen-
Bradley drive should last for many years; however, brands like Yaskawa and ABB have built such a
strong reputation that many veteran engineers give them the edge in expected lifespan under harsh
conditions.

Cost and Value: One of the biggest differentiators in the VFD market is cost. Allen-Bradley drives are
often on the higher end of the price spectrum. A common saying in industry forums is “You can buy
better, but you can’t pay more” when referring to Rockwell/Allen-Bradley - a tongue-in-cheek way of
noting that AB drives tend to be pricey 47 . Engineers have noted cases where you could purchase
two equivalent drives from ABB or Schneider for the cost of one Allen-Bradley unit 48 . Part of this is
the brand premium and the Rockwell support model, and part may be higher manufacturing costs in
North America. In contrast, some other reputable brands are noticeably more affordable: for
example, ABB's standard drives are generally mid-priced (often 20-30% cheaper than AB), Schneider
and Siemens drives can be about half the cost of AB in certain sizes 49 , and brands like WEG (Brazil)
or AutomationDirect (which sells rebranded drives, often made by KEB or Delta) are positioned as
low-cost alternatives (sometimes a quarter of the AB price, according to user reports) 49 . The high
cost of Allen-Bradley drives can be a barrier, especially for price-sensitive projects or OEMs building
machinery on tight budgets. However, some justify the cost with the integration and support
advantages, or standardization (e.g. a plant might choose to pay more to standardize on one brand
to simplify spare parts and training). It's also worth noting that beyond the initial purchase, the total
cost of ownership includes maintenance and spare parts. Here again, non-AB drives can have an
advantage: generic replacement parts (fans, contactors) may be cheaper, and companies like ABB/
Yaskawa typically do not charge for tech support calls or firmware downloads, whereas Rockwell
often requires a TechConnect contract for those services 45 . Precision Electric (an independent
service provider) observes that clients can significantly reduce overall costs by switching from AB to
other drives, both in purchase price and in avoiding expensive support contracts 4> . In summary,
Allen-Bradley drives deliver high value in performance, but from a pure cost perspective, they are
usually not the most economical choice. Competitors offer similar capabilities at lower price points,
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which is a key reason many companies consider switching, especially when outfitting large numbers
of drives.

« Examples of Competing VFD Models: To put things in context, here are a few one-to-one
comparisons:

* Micro Drives (0.5-30 HP): Allen-Bradley’s PowerFlex 525 is a feature-rich compact drive in this range.
Equivalents from competitors include the ABB ACS480/580 series and Yaskawa GA500 series, both
of which offer sensorless vector control, built-in EMC filters, and various network options - very
much like the PF525 50 51 | Users have praised Yaskawa’'s GA500 for being “super easy to set up, very
reliable, and reasonably priced” 51 . Other contenders here are the Eaton PowerXL DM1, Lenze i500,
and Hitachi WJ200 drives, all covering fractional to ~20 or 30 HP with compact form factors and
competitive pricing 5 . These alternative micro drives typically can slot into the same applications
as a PF525 with minimal adjustments - they support standard control methods (V/Hz, vector) and
even EtherNet/IP or Modbus communications for integration. The choice often comes down to brand
preference, feature nuances (e.g. one might have a better LCD keypad or a specific pump control
feature), and of course cost.
Mid/High Power Drives (50-500+ HP): In the higher power or architecture-class range, Allen-Bradley’s
PowerFlex 753/755 drives compete with the likes of ABB ACS880, Siemens Sinamics G120/S150,
Schneider Altivar Process ATV600/900, Danfoss VLT AutomationDrive, and Yaskawa GA800/
A1000 series. ABB's ACS880 is a direct counterpart to the PowerFlex 750 - it covers roughly 1 HP up
to 6000 kW in various configurations and offers similar high-end capabilities including adaptive
control, functional safety up to SIL3, and even an ultra-low harmonic variant 4! . ABB's drives are
known for the DTC algorithm which can achieve excellent torque control without encoders. Yaskawa's
GA800 (which succeeded their well-regarded A1000) goes up to around 600 HP in low voltage;
Yaskawa also makes MV drives but in LV they focus on up to ~600 HP per unit. The GA800 includes
features like embedded PLC functionality (sequence programming) and is built for heavy-duty use
with a reputation for taking a lot of abuse. Danfoss drives (VLT and newer VACON lines) are very
common in HVAC and marine sectors - they have strong offerings up to 1000+ HP and are praised
for their user-friendly interface and reliability in tough environments (for example, Danfoss drives
are often used to retrofit older Allen-Bradley installations in factories for cost and durability reasons
52 ). Siemens and Schneider likewise cover this range; Siemens Sinamics drives integrate well in
Siemens automation, similar to AB in Rockwell, and Schneider’s Altivar drives often come at a lower
price while still offering advanced capabilities (their ATV930, for instance, includes adaptive tuning
and built-in web servers for remote monitoring). Eaton is another player - their PowerXL DG1 and
SVX/SPX9000 series (some originally co-developed with Finnish drive maker Vacon) go up to several
hundred HP and are known for being straightforward to use with good documentation 53 . Eaton
drives are often priced below AB and have been used as drop-in replacements when cost is a priority
54 . In most cases, all these drives can perform the same job - they all can run a 200 HP motor with
vector control, for example - so the decision may hinge on factors like which has the better
software (subjective, but many find ABB's PC tools and Yaskawa’s keypad very easy, while Rockwell's
integration is great if you have their PLC), which has local support, or even physical size differences.

Medium Voltage Drives: Allen-Bradley’s PF6000/PF7000 series in MV (up to 11 kV) face competition
from ABB's ACS1000/ACS2000/ACS6000 line, Siemens SINAMICS Perfect Harmony and Robicon
drives, and others like WEG MVW-01 or TMEIC drives. ABB and Siemens have been traditional
leaders in medium-voltage drives; for instance, ABB's medium voltage drives cover up to tens of
thousands of HP and offer multi-level converter topologies, similar to Rockwell. However, Rockwell
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has made strides with features like sensorless vector control even in MV (as discussed, 100% torque
at zero speed on the PF6000) and packaging their drives for easier integration. Medium voltage VFD
selection often comes down to the specific project requirements and the service support available,
as these are typically engineered systems rather than off-the-shelf products.

Support and Ecosystem: Choosing a VFD brand also means considering the ecosystem around it -
software tools, availability of trained integrators, and after-sales support. Rockwell Automation has a
strong global network of system integrators and distributors familiar with Allen-Bradley drives, and
their Rockwell TechConnect support (while paid) is comprehensive. Some users, however, have cited
frustration that even basic troubleshooting sometimes requires a support contract with Rockwell

45 . In contrast, companies like Yaskawa pride themselves on free 24/7 support lines and very
detailed manuals, and ABB has widespread service centers and a large user community. During
supply chain crises, those with single-sourced AB drives experienced long waits, which highlighted
the value of having alternative sources. In fact, many end users began diversifying their drive install
base for risk mitigation - for example, if AB couldn’t deliver a drive for 12+ months, they installed an
ABB or Eaton drive to keep operations running 44 . Now that lead times are improving, the playing
field is more about technology and cost again, but some have permanently switched due to the
positive experience with the alternatives. Still, Allen-Bradley drives remain very popular in the U.S.,
and many plants standardized on Rockwell prefer to stay within that ecosystem for convenience. The
bottom line is that all leading VFD brands offer reliable, feature-rich products. Allen-Bradley's
PowerFlex drives distinguish themselves with top-notch PLC integration and a broad range of
models, but they come at a premium price. Competitors like ABB and Yaskawa provide equal (or
sometimes greater) reliability and functionality often at lower cost, which can make them attractive
alternatives. Each user will weigh these factors differently - some prioritize the integrated Rockwell
approach, others prioritize cost savings and open support.

Conclusion

Allen-Bradley VFD drives (PowerFlex series) are a cornerstone of modern motor control in industry,
combining advanced technology with the backing of Rockwell Automation’s automation platform. They
offer comprehensive solutions from small machines to large industrial systems, with features that improve
energy efficiency, enhance safety, and provide fine-tuned control over processes. When applied correctly,
VFDs like the PowerFlex can yield substantial benefits - from energy savings and longer equipment life to
greater operational flexibility and reduced downtime. While Allen-Bradley faces strong competition in the
VFD market, it continues to innovate (as seen with the introduction of TotalFORCE adaptive control and new
high-performance drive models) to meet evolving application demands. Ultimately, whether one chooses
Allen-Bradley or another brand, the key is to select a drive that meets the technical requirements of the
application, integrates well with the control system, and has reliable support. Allen-Bradley drives check
those boxes for countless installations worldwide, making them a trusted choice for many engineers and a
benchmark for quality in variable frequency drives.
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