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Allen-Bradley Frequency Drives (VFDs) - Technical
Overview and Comparisons

Introduction

Allen-Bradley frequency drives - commonly known as variable frequency drives (VFDs) - are a cornerstone
of modern motor control in industrial automation. A VFD allows precise regulation of an AC motor's speed
and torque by adjusting the frequency and voltage of the power supplied to the motor. Allen-Bradley is the
brand of Rockwell Automation’s drives (marketed under the PowerFlex series), and these drives are widely
used for their quality and seamless integration with Rockwell PLC systems ' .In practical terms, deploying
an Allen-Bradley VFD enables machinery to run at the speed required by the process, rather than at a
fixed motor speed, which improves process control, saves energy, and reduces mechanical wear. This article
provides a deep technical overview of Allen-Bradley VFD technology, including how VFDs work, the
PowerFlex product family, typical applications and benefits, and comparisons with other leading drive
manufacturers (ABB, Yaskawa, Eaton, Lenze, Hitachi, etc.). Real-world examples and best practices are also
discussed to illustrate the impact and proper implementation of these drives.

How Variable Frequency Drives Work

At its core, a variable frequency drive is an electronic device that converts fixed incoming AC power to a
variable-frequency AC output to control motor speed. The conversion happens in three main stages: a
rectifier converts the incoming AC to DC, a DC link (capacitor or inductors) smooths and stores the DC
power, and an inverter electronically switches the DC back to AC at the desired frequency and voltage 2 .
The output waveform is created by high-speed switching of transistors (IGBTs), producing a pulse-width
modulated (PWM) AC signal that can effectively drive an induction motor at frequencies from near-zero up
to the drive’s maximum (often 60 Hz or higher). By modulating frequency (and voltage in proportion), the
VFD can slow down or speed up a motor on demand, enabling smooth acceleration, deceleration, and
precise speed holding. Modern VFDs also incorporate a control unit with microprocessors that monitor the
motor’s feedback and adjust the inverter switching to implement different control algorithms - from simple
volts-per-hertz (V/Hz) control to advanced vector control or even direct torque control. This gives excellent
regulation of motor speed and torque, even under varying loads or at low speeds.

From a practical standpoint, using a VFD eliminates the need for mechanical throttling or gear changes to
adjust speed. For example, instead of running a pump at full speed and using a valve to restrict flow
(wasting energy as pressure drop), a VFD can run the pump motor at a lower speed to provide just the
needed flow. The difference is dramatic in energy terms: the power drawn by a centrifugal load (like a fan or
pump) drops roughly with the cube of the speed, per the affinity laws 3 . Thus, a small reduction in
speed yields a large reduction in energy consumption. According to the U.S. Department of Energy,
installing VFDs on variable-torque applications (fans, pumps, compressors) is a simple and cost-effective
way to achieve significant energy savings, often paying for itself within months 4 . In addition to speed
control, VFDs inherently provide a soft start for motors - ramping up speed (and current) gradually - which
avoids the massive inrush currents of direct-on-line starting (typically 6x full current). This soft starting

WWWw.precision-elec.com

1


https://chatgpt.com/?utm_src=deep-research-pdf
https://chatgpt.com/?utm_src=deep-research-pdf
https://www.precision-elec.com/wp-content/uploads/2025/07/Switching-from-Allen-Bradley-VFDs_-Alternatives-Cost-Savings-Precision-Electric-Services.pdf?srsltid=AfmBOoqrb4NUxv8ST5Uotv77M6hSh-3GWgpvb0DYUpIKm8yBXfP4CQSw#:~:text=Introduction%3A%20Why%20Consider%20Alternatives%20to,However%2C%20many%20users
https://testbook.com/electrical-engineering/difference-between-ac-and-dc-drives#:~:text=In%20its%20working%2C%20an%20AC,speed%20of%20the%20AC%20motor
https://www.pumpsandsystems.com/vfds-save-energy-pump-applications#:~:text=The%20Affinity%20Laws%20The%20affinity,are%20shown%20in%20Figure%201
https://www.pumpsandsystems.com/vfds-save-energy-pump-applications#:~:text=Energy%20and%20the%20associated%20cost,as%20three%20to%20four%20months

Precision Electric, Inc. 574-256-1000

reduces electrical stress and mechanical shock on couplings and belts, extending equipment life 5 . In
summary, the VFD's ability to precisely tailor motor input frequency/voltage gives greater efficiency,
longevity, and control compared to traditional fixed-speed operation.

Allen-Bradley PowerFlex Family Overview

Allen-Bradley’s PowerFlex family of AC drives covers a wide spectrum of power ratings and applications. Pictured
here is a lineup of PowerFlex 755TS drives, part of the high-performance series with advanced features like
predictive analytics and harmonic mitigation.

Allen-Bradley (a Rockwell Automation brand) offers the PowerFlex series of VFDs, which includes low-
voltage AC drives for fractional horsepower motors all the way up to medium-voltage drives for thousands
of horsepower. The product line is typically divided into component-class (compact) drives and
architecture-class drives:

« Compact / Micro Drives: These smaller drives are used for general-purpose applications like pumps,
fans, conveyors, mixers, and machine tools. Models such as the PowerFlex 4, 4M, and the newer
PowerFlex 520 series (e.g. 523 and 525) fall in this category. For example, the PowerFlex 525 is a
popular compact VFD with power ratings from 0.5 to 30 HP (0.4-22 kW) and support for global
voltages from 100 V up to 600 V 6 . These drives come in space-saving designs and offer essential
features like adjustable PWM frequency (for quiet motor operation), built-in safety options on some
models, and flexible mounting. The emphasis is on ease of use and quick integration - the PowerFlex
525 even has a USB port for configuration and an optional encoder feedback for basic closed-loop
control 7 8 . Older compact models (PowerFlex 4/40 family) provided simple V/Hz control and
feed-through wiring for quick installation ° , whereas the newer 520-series adds enhanced vector
control and embedded communication options.

Architecture Drives: These are higher power and feature-rich drives intended for demanding
applications and coordination in complex systems. The PowerFlex 750 series (PowerFlex 753 and
755) is the flagship low-voltage architecture-class drive family, covering ratings roughly from 1 HP up
to 350+ HP in standard builds 10 (with extension into the thousands of HP when using parallel
configurations or medium voltage). The PowerFlex 753 is a cost-effective version for general
applications, while the PowerFlex 755 is a full-featured model with expansions for 1/0, feedback,
safety, and network communications. These drives support advanced control modes including
sensorless vector and full closed-loop vector control for high torque precision. They also offer
optional Safe Torque Off (STO) and Safe Speed Monitoring modules for functional safety
integration - for instance, a PowerFlex 755 drive with a safety option can achieve Category 3/PLe
safety ratings, stopping the motor without removing power 1 12 . A notable extension of this
family is the PowerFlex 755T/755TS range which introduces active front-end technology for
harmonic mitigation and regeneration. These units can return braking energy to the supply
(regenerative braking) and reduce harmonic distortion on the line, which helps meet IEEE 519 power
quality standards in installations 13 . Additionally, the latest 755TS drives incorporate predictive
analytics features - monitoring parameters like temperature and torque trends to predict
maintenance needs and maximize uptime 14 .

* Integrated & Special-Purpose Drives: Rockwell also provides specialized VFD models for certain
use-cases. The PowerFlex 527, for example, is designed exclusively to integrate with Allen-Bradley
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Logix PLC/PAC controllers over EtherNet/IP. Rather than programming the drive through typical
parameter lists, the PowerFlex 527 is configured using Rockwell's Studio 5000 software as an
integrated motion axis, making motion control more unified for machine builders 15 . There are also
industry-optimized models like the PowerFlex 400, which is tailored for fan and pump control in
HVAC applications (with built-in PID control and sleep mode) 16 . Another innovation is the
ArmorStart and ArmorPowerFlex drives: these are decentralized IP66/NEMA 4X rated VFDs that
can be mounted near the motor on the machine. The Armor PowerFlex integrates the drive into a
hardened enclosure with quick connectors, suitable for harsh environments or washdown
applications, eliminating long motor cable runs 7 . This helps when space or environmental
conditions make control cabinet installation challenging.

* Medium Voltage and DC Drives: For very large motors, Allen-Bradley offers medium-voltage drives
like the PowerFlex 6000 and 7000 series. The PowerFlex 7000, for example, can control motors in
the 2,400 V to 4,160 V class with outputs of thousands of horsepower, used in heavy industries
(mining, oil & gas, etc.) 18 19 . These medium voltage drives use advanced power cells or SGCT/
IGBT-based designs to handle high power levels while providing the same benefits of speed and
torque control. In addition to AC drives, Rockwell continues to offer DC drives (such as the PowerFlex
DC series) for retrofits or applications where DC motors are still in use, though AC VFDs have largely
overtaken DC drives in new installations 20 .

Across the PowerFlex family, Allen-Bradley drives are designed to meet global standards for safety and
performance. They carry UL and cUL listings, CE marking for use in Europe, and adhere to IEC 61800
standards for adjustable speed drives 21 . This means an engineer can expect a consistent level of
compliance (e.g., safe electrical design, electromagnetic compatibility) when specifying a PowerFlex drive
for international projects. Another hallmark of Allen-Bradley drives is their communication and software
integration. Most PowerFlex models support networks like EtherNet/IP, DeviceNet, or Profibus via built-in
ports or option modules, allowing them to talk seamlessly with PLCs and plant SCADA systems. For
instance, a PowerFlex 525 comes with embedded EtherNet/IP and RS485 (Modbus RTU) capability, and
higher-end models can add on PROFINET, EtherCAT, etc. The drives are also compatible with Rockwell's Add-
On Instructions/Profiles in the Logix control platform, meaning the PLC programming environment
recognizes the drive and provides ready-made blocks for control and monitoring. This tight integration is a
big selling point for Allen-Bradley in systems that already use Rockwell PLCs - the drive essentially becomes
a natural extension of the control system. In summary, the Allen-Bradley PowerFlex portfolio covers
everything from a simple 0.5 HP speed controller to a 5000 HP integrated drive system, all within a
consistent framework of quality, safety features, and connectivity.

Typical Applications and Benefits

VFDs like the Allen-Bradley PowerFlex drives are used anywhere we need to vary the speed of an AC motor
on the fly. Some common application areas include:

* Pumps and Fans: HVAC systems, chilled water pumps, cooling towers, boiler feed pumps, and
similar fluid handling equipment greatly benefit from VFD control. By replacing throttle valves or
outlet dampers with electronic speed control, energy savings of 20-50% are routinely achieved in
these systems 22 . For example, a large luxury hotel in Dubai retrofitted VFDs on its air handling
units and saw about 25% reduction in HVAC energy consumption while maintaining comfort 23

24 Such savings occur because running motors slower during partial demand periods avoids
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wasting energy. Additionally, VFDs in pump/fan systems reduce pressure surges and stress on pipes/
ducts by soft-starting and modulating flow smoothly. Municipal water and wastewater facilities also
use drives extensively on pumps to match output to demand, minimizing water hammer and cutting
electricity costs.

Conveyors and Material Handling: In manufacturing lines, distribution centers, or baggage
handling systems, VFDs provide the ability to adjust conveyor speed, ramp up gently to avoid
jolting products, and even perform positioning tasks. Allen-Bradley drives in these contexts often
interface with sensors and PLC logic to coordinate speeds between multiple sections of a line. The
result is higher throughput and gentler handling of products. VFDs also offer dynamic braking or
regenerative braking that can stop heavy conveyor belts more smoothly and energy-efficiently than
mechanical brakes, improving safety and reducing brake wear.

Mixers, Crushers, Extruders: Process industries (chemical, food, plastics, minerals) rely on VFDs to
control torque-intensive loads. For instance, an extruder motor might need to slow down or speed
up to maintain quality during a run - a VFD provides that adjustability. In mining or rock crushing,
drives allow crushers to start up under load and prevent stalling by adjusting speed when load
fluctuates. Because VFDs can provide full torque at zero speed (with closed-loop control), they
enable heavy machines to overcome static friction smoothly. They also protect the mechanical
drivetrain; rather than a sudden jolt on startup, the motor can deliver controlled torque, reducing
broken belts or couplings.

Precision Motion and Machine Tools: While CNC machines and servo systems often use dedicated
servo drives, many less complex machinery use general-purpose VFDs for variable speed duties. For
example, a textile mill might use VFDs to control the speed of spinning frames or looms with
moderate precision, or a sawmill might vary saw blade speed depending on material. Allen-Bradley’s
drives, when coupled with an encoder, can perform basic positioning or synchronization tasks - the
PowerFlex 525, for instance, supports an optional encoder card for simple closed-loop positioning
25 26 | This is useful for indexing conveyors or rotating tables where full servo control is not
necessary. Moreover, VFDs have built-in PID controllers in many models that can be used to maintain
process variables (like pressure or tension) by adjusting motor speed without an external PLC -
providing a simple feedback control loop for applications like tank level control via pump speed.

The benefits of using VFDs in these applications go beyond energy savings. One major advantage is
reduced mechanical stress and maintenance. By ramping up slowly, a VFD dramatically lowers the inrush
current and mechanical shock on each motor start, extending the life of motors, gears, and belts. A
traditional across-the-line start can draw 6-8 times the motor’s rated current, whereas a properly tuned VFD
limits startup current to near the motor’s rated level (typically 150% of rated or as configured) 5 . This soft
start can prevent nuisance trips and extends the mean time between failures for both the motor and driven
equipment. In pumping systems, eliminating hard stops/starts also reduces water hammer in pipes, cutting
down on leaks and extending valve life.

Another benefit is improved process control and product quality. With a VFD, speed can be continuously
adjusted to maintain optimal process conditions. For example, in a bottling plant, a VFD might slow down a
conveyor if a downstream sensor indicates a backup, preventing bottles from toppling. In a web handling
process (paper, plastic film), a VFD can tightly control tension by adjusting speed in coordination with
feedback, avoiding breaks or stretching. Such precision is difficult to achieve with mechanical methods or
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simple on/off control. As a result, VFDs often boost production yield and consistency - one early use of VFDs
in the 1960s was in textile fiber manufacturing, where they improved product uniformity and reduced
waste compared to fixed-speed motors 27 .

The energy efficiency aspect of VFDs is worth underscoring. Studies and field results consistently show
large energy reductions when using variable speed drives in variable load applications. The affinity law for
pumps and fans indicates power is proportional to the cube of speed, so even a modest 20% speed
reduction can cut power use by ~50%. In practice, not every application runs at reduced speed all the time,
but whenever a motor spends significant time below full load, a VFD saves energy. One study of
greenhouse ventilation found that using VFDs to slow fans (instead of simple on/off cycling) cut the
electrical consumption nearly in half while maintaining more stable climate control 28 29 . Similarly, an
industrial refrigeration system or air compressor with VFDs can modulate capacity and avoid inefficient
stop-start cycles, leading to lower electricity bills and less wear. The cost savings from energy reduction can
be substantial: for a large motor running continuously, energy costs dwarf the initial purchase price of the
drive. It's not uncommon to see payback periods under 1-2 years for VFD retrofits purely from energy
saved. In some cases, ROI can be achieved in a matter of months 4 , especially if utility rebates or
incentives for energy-efficient upgrades are available.

Beyond process and energy benefits, VFDs contribute to a quieter and more comfortable work
environment as well. Motors running slower generate less noise and vibration. In HVAC systems, for
example, a fan under VFD control will often run most of the time at lower speeds, reducing air noise in
ducts and mechanical noise in the fan itself. Maintenance staff also benefit from diagnostics that modern
drives provide - most Allen-Bradley drives have built-in fault logging and communication of key parameters
(voltage, current, thermal usage, etc.), which helps in proactive troubleshooting. High-end models even
have predictive maintenance features; by tracking things like the usage of the drive’s cooling fan or the
leakage current, the drive can alert when it's time for preventative maintenance, avoiding unexpected
downtime.

To illustrate a real-world outcome: consider a municipal water pumping station upgrade (hypothetical
but representative). Originally, the station ran pumps at full speed and throttled flow with valves,
consuming 500,000 kWh/year. After installing Allen-Bradley PowerFlex drives and implementing closed-loop
control to maintain pressure, the pumps now modulate speed according to demand. The energy
consumption dropped by 30%, saving around 150,000 kWh annually. In terms of cost, at $0.10 per kWh
that's $15,000 saved each year. Additionally, the smoother pump operation reduced water hammer
incidents, cutting maintenance expenses on piping and valves by an estimated 20%. This kind of combined
energy and maintenance savings shows why VFDs are considered a best-practice solution in motor-driven
systems.

Comparing Allen-Bradley to Other VFD Brands

Allen-Bradley is one of the leading players in the VFD market, but it operates in a competitive landscape
with many reputable manufacturers. Each major brand has its strengths, and selecting a drive often
involves balancing performance, features, support, and cost. Below is an overview of how Allen-Bradley’s
offerings compare to several prominent competitors:

* ABB: ABB (a Swiss-Swedish company) is globally recognized as a top VFD manufacturer, known
particularly for strong performance and a wide power range. ABB’s ACS series drives span from tiny
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fractional-kW units up to medium-voltage giants - for example, the ABB ACS880 family covers 0.75
HP all the way to about 8050 HP (6000 kW) in various configurations 30 . ABB drives are praised for
their robust design, high overload capacity, and advanced control algorithms. ABB pioneered Direct
Torque Control (DTC), a method that gives very precise torque and speed regulation without an
encoder. In practice, ABB VFDs are often noted for excellent low-speed torque and quick dynamic
response. The company also emphasizes ease of use: their standard drives share a common user
interface and PC software (Drive Composer), and many models come with extensive built-in
communications (Modbus, CANopen, etc.) with options for all major industrial networks. Reliability is
a hallmark - there are anecdotal reports of ABB drives running 10+ years in harsh environments
without failure 31 32 . In terms of cost, ABB drives tend to be 20-30% less expensive than an
equivalent Allen-Bradley unit 33 34, which can be a major factor for budget-conscious projects.
ABB also has a worldwide support network, often making them a default choice for multinational
companies looking for consistency in drive systems.

Yaskawa: Hailing from Japan, Yaskawa Electric is frequently cited as the gold standard for VFD
reliability and longevity. Many industry professionals rank Yaskawa drives at the top for
dependability 35 - it's not unusual to find Yaskawa drives still running after decades in operation.
Yaskawa's current mainstream products include the GA500 microdrive (covering ~1/8 to 40 HP
range) and the GA800 for larger motors (up to ~600 HP), which replaced their well-known V1000 and
A1000 series. A key strength of Yaskawa is user-friendliness: these drives have intuitive keypads,
well-organized parameters, and PC tools (like DriveWizard software) that simplify setup. The
GA500, for instance, can even be programmed via a mobile app and NFC communication, and it
features a removable keypad that can copy parameters to other drives. Yaskawa drives also excel in
out-of-the-box functionality - they typically come with built-in Modbus communication and optional
fieldbus cards (including EtherNet/IP or PROFINET for integration with Rockwell PLCs). Users often
joke that Yaskawa drives are “basically indestructible” and can handle abuse such as overloading or
poor power quality gracefully 36 . They have robust protection features and can run in tough
conditions (high ambient temperatures, dusty environments) with minimal derating. Cost-wise,
Yaskawa is competitive with ABB and usually cheaper than Allen-Bradley for similar specs, giving
them a strong value proposition especially when long-term ownership cost is considered. Their
support in regions like North America has improved in recent years, and they offer extensive
documentation (application notes, training) that is very practical.

Eaton (Cutler-Hammer): Eaton is a major power and electrical equipment company, and their VFD
line (sometimes still referred to by legacy names like Cutler-Hammer or Durant drives) is quite
popular in the North American market. Eaton’s flagship PowerXL series includes the DG1 general-
purpose drive (about 1-500 HP) and the DM1 micro drive for low horsepower needs 37 . They also
have specialized HVAC drives (H-Max series and the legacy HVX9000 which Eaton inherited from the
acquisition of Finnect/Danfoss tech). Eaton drives are solid performers with a focus on cost-
effectiveness and availability. A big advantage is that Eaton products are widely distributed
through electrical supply channels, meaning you can often get a drive quickly off-the-shelf - a
notable point when Allen-Bradley drives might have longer lead times due to higher demand and
more exclusive distribution. Technically, Eaton’s DG1 drives offer features like Active Energy Control
(their algorithm for optimizing energy usage), multi-pump control (for booster pump systems), and
dual ratings (Normal Duty and Heavy Duty) which align with how Rockwell and others differentiate
overload capabilities. These drives stem from designs by Danfoss (a respected drive maker), which
Eaton partnered with - for example, the 9000 series is based on Danfoss VLT technology. Users
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often find the Eaton drives to have good documentation and easy setup, with straightforward
keypad navigation and a decent PC configuration tool. For integration, Eaton drives support
standard protocols (Modbus, BACnet, etc.) out-of-the-box, and higher models can add EtherNet/IP
via an option card for Rockwell PLC connectivity. In terms of price, Eaton VFDs are usually lower cost
than Allen-Bradley, and in many cases undercut ABB and Yaskawa as well. This, combined with their
local availability, makes them a popular alternative for those who don't specifically require the
Rockwell brand. The trade-off might be that Eaton (in VFDs) is not as globally recognized for drives as
ABB or Yaskawa, but they are certainly a viable, reliable choice with a full feature set for most
applications.

Lenze (AC Tech): Lenze is a German drive manufacturer that also acquired AC Tech (an American
drive maker) - together they produce a range of compact AC drives popular in both Europe and the
US. Lenze drives are especially common in OEM machinery and packaging equipment, where
compact size and modular features are valued. One well-known legacy product was the SMVector
series by AC Tech, which many panel builders used as a simpler alternative to PowerFlex 4 drives.
Today, Lenze's newer i500 series drives cover similar and larger ranges with a modular design: you
can snap in option modules for communications (EtherNet/IP, Profibus, CANopen, etc.) and I/O
expansions as needed 38 39 , This makes them quite flexible for different applications. Lenze drives
are praised for their simplicity in basic applications - they have quick auto-tuning and
straightforward parameter sets. They might not have every advanced feature of a high-end Allen-
Bradley 755 (for instance, you won't find things like predictive maintenance algorithms or heavy
regenerative capabilities on a small Lenze drive), but they “get the job done reliably” for standard
speed control needs 40 . They also tend to be very cost-effective; Lenze's pricing for small drives is
often significantly lower than Allen-Bradley’s in the same class. One consideration noted by some
users is that Lenze's documentation can be a bit hard to navigate 41 - possibly due to translation or
the generic nature of manuals - but with some experience, it's manageable. Lenze has carved out a
niche where their drives often end up in packaging machines, conveyors, and machine tools, and
because they support major network protocols via plugin cards, they can be integrated into
Rockwell-controlled systems (e.g., a Lenze i500 drive with an EtherNet/IP module can be controlled
by a ControlLogix PLC similarly to a PowerFlex). Overall, Lenze provides a solid alternative for small
to mid-power drives, especially for OEMs looking to reduce cost without sacrificing necessary
functionality.

Hitachi: Hitachi is another long-standing Japanese manufacturer of drives, and while perhaps less
famous globally than Yaskawa, they offer very capable and budget-friendly VFDs in the low and
medium power range. The Hitachi WJ200 series gained a reputation as a “workhorse” general-
purpose drive for 0.5 to 20 HP applications, known for its sensorless vector performance and feature
set at a low price point 42 43 | Hitachi has since introduced the WJ1 series as a successor for smaller
drives and the SJ series (such as SJ700 and the newer SJ-P1) for higher horsepower and more
dynamic applications 44 . A distinguishing feature of Hitachi drives is that many models come
standard with built-in EMI/RFI filters (for EMC compliance) and even basic PLC-like functions - for
example, they often have programmable logic terminals and PID loops, so you can implement small
logic sequences or feedback control internally 45 . This adds value without extra cost. In terms of
user experience, Hitachi drives are relatively straightforward; they provide a basic keypad and
display and a decent PC software for configuration (EzSQ for the scripting, for instance). While
perhaps not as polished as an Allen-Bradley or ABB interface, they are more than serviceable, and
the drives are generally quite reliable. One of the biggest draws of Hitachi is cost - they are typically
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significantly cheaper than Allen-Bradley for similar power. As noted in one comparison, a 10 HP
Hitachi drive might cost 30% less than a 10 HP PowerFlex 525 46 . For budget-limited projects or
MRO replacements where the priority is getting the line running affordably, Hitachi is attractive. The
downside might be less local support (depending on region) since Hitachi's drives are often sold
through independent distributors. However, third-party service providers (like Precision Electric, our
company) are familiar with Hitachi units and can support them. Many OEMs choose Hitachi VFDs in
their equipment for that sweet spot of cost vs. performance. For anyone replacing a smaller Allen-
Bradley drive, a Hitachi WJ-series can often be a drop-in functional replacement, even using similar
terminology and parameter arrangements (Hitachi, ABB, and Rockwell all adhere to certain industry
conventions), which eases the learning curve 47 .

(Other notable brands include Schneider Electric (Altivar drives), Danfoss, Mitsubishi, Parker SSD (Eurotherm),
WEG, and Vacon among others. Each has particular strengths - for example, Danfoss is known for HVAC and high-
power drives, Schneider for integration with their PLCs, etc. In virtually any application, a viable alternative to
Allen-Bradley can be found with comparable specs. The key takeaway is that while Allen-Bradley PowerFlex drives
are high quality and favored in Rockwell Automation ecosystems, many competitors offer similar performance
often at lower cost or with specialized features, so users have a wealth of choices when selecting a VFD.)

Best Practices for VFD Implementation

When deploying Allen-Bradley drives or any VFDs in the field, adhering to best practices ensures safe,
reliable, and efficient operation. Here are some key guidelines and practical tips:

* Drive Sizing and Selection: Always choose a drive with the appropriate power rating and overload
capacity for your motor and application. Check the motor’s full-load amperage (FLA) and compare
with the VFD's current rating (consider heavy-duty vs normal-duty ratings if applicable - e.g., a drive
may be rated 10 A normal duty, 8 A heavy duty). It's wise to have some margin; continuously running
a drive at the edge of its capacity can shorten its life. For high-inertia loads (fans, flywheels) or
frequent start/stop cycles, ensure the drive can handle the thermal load or use a bigger drive. Also
consider application-specific features: e.g., if you need positioning, choose a drive model that
supports encoder feedback; if you require built-in safety, select a variant with Safe Torque Off. Allen-
Bradley’s selection guides categorize drives by application to help with this process 48 7 .

Environmental Factors (Thermal & Ingress Protection): Provide a suitable environment for the
drive to operate. All VFDs have specified temperature and humidity ranges. For instance, a typical
PowerFlex drive might be rated for 0-50 °C ambient at full capacity. Avoid extreme ambient heat or
cold, and if drives are in a closed cabinet, use fans or air conditioning to dissipate heat from both the
drive and the braking resistor (if one is present). Elevated temperatures and poor cooling are leading
causes of VFD failures - internal components like capacitors age faster with heat 49 50 . Keep
ventilation openings and heatsinks clear of dust. In dusty or dirty environments, periodic cleaning is
necessary: dust buildup insulates heat sinks and clogs cooling fans, reducing cooling capacity and
potentially causing overheating 5" . If the environment has corrosive chemicals or moisture,
consider conformal-coated circuit boards (many Allen-Bradley drives offer “Corrosion Resistant”
versions) or put the drive in a suitable NEMA-rated enclosure. For outdoor installations or washdown
areas, use drives or enclosures with adequate IP/NEMA ratings to protect against water and
contaminants. For example, an IP66-rated ArmorPowerFlex drive can be mounted near machinery in
a food processing plant and withstand washdown, whereas a standard IP20 drive must be in a
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protective cabinet 17 . Always follow the manufacturer’s guidelines for altitude de-rating (above
~1000 m altitude, cooling is less effective so drives may need derating or forced cooling) 52 and for
humidity/condensation avoidance 53 .

Proper Wiring, Grounding, and EMC: Installation practices are crucial with VFDs to prevent
electrical issues. Use shielded motor cables and follow Rockwell's wiring recommendations (detailed
in the PowerFlex manuals and Rockwell's “Wiring and Grounding for PWM Drives” guide 54 55 ).
Grounding should be done at both the drive and motor end for the cable shield, and the drive's
ground terminal must be bonded to a solid earth ground - this minimizes electrical noise and
prevents common-mode currents from causing trouble or interference 56 57 . Keep power cables
(input and motor leads) separate from sensitive signal wires (analog instrument lines or network
cables) to avoid coupling noise. If the motor leads are long (typically >50m for smaller drives),
consult the drive manual about adding output filters or reactors to mitigate voltage spikes (reflected
wave phenomenon) which can damage motor insulation. Many Allen-Bradley drives have optional
dV/dt filters or sinusoidal filters for this purpose when driving motors over long distances. Also, be
mindful of harmonics: VFDs are non-linear loads and inject harmonic currents into the supply. For a
few small drives it's usually not a concern, but in larger installations, you might need line reactors,
DC link chokes, or active filters to meet IEEE 519 harmonic limits. Allen-Bradley’s larger drives (e.g.,
PF755) often include DC chokes to reduce harmonics, and the PF755T series provides active front-
ends for low harmonic distortion 58 . As a best practice, use line reactors or isolation
transformers if the power source is prone to transients; this protects the drive from surges and
reduces harmonics back into the grid.

Programming and Tuning: Upon installation, set up the VFD parameters correctly. Begin with the
motor nameplate data - entering the exact motor voltage, frequency, rated current, and RPM is
essential for the drive’s internal model to work correctly (especially under vector control). Perform an
auto-tune if the drive offers one (with the motor uncoupled if possible for a full rotate tune, or use
stationary tune if needed). Configure acceleration and deceleration ramp times that the system can
handle (too short a decel without a brake resistor can cause overvoltage trips, for example). If you
have a multi-motor setup or a multi-pump system, explore any special modes (some drives have
multi-motor control or pump sequencing features). Enable the VFD's protective features: motor
overload protection, stall detection, and, if applicable, skip frequencies (to avoid running at a
mechanical resonance speed). For networked drives, use the Add-On Profile in Studio 5000 or
appropriate software to integrate the drive - this will expose drive tags in the PLC and make it easier
to monitor status and faults. Finally, test the drive in a safe manner: verify that emergency stops or
Safe Torque Off work as expected, and that the drive behaves correctly on loss of reference or power
(e.g., whether it should coast to stop or ramp down on power loss, etc.). A well-tuned drive will ramp
the motor smoothly, hold speed within the needed tolerance, and protect the motor from overload -
all of which improves the overall system performance and reliability.

Maintenance and Monitoring: Although VFDs are largely solid-state devices with low maintenance
needs, periodic inspection will extend their life. Key things to check include cooling fans (listen for
noisy or failing fans; these often run continuously and have a finite life), heatsink and air passages
(vacuum out dust annually or as needed), and electrolytic capacitors (if a drive is over 5-10 years old,
the DC bus capacitors may start to degrade; some preventive maintenance programs involve
checking capacitor health or even proactively reforming/replacing them at the ~10-year mark). Allen-
Bradley’s drives often have built-in diagnostics that count run hours or measure capacitor dielectric
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loss - make use of these diagnostics if available. Keep an eye on frequency of faults: if you see
repeated over-voltage, over-current, or over-temperature faults, don't ignore them. They indicate
underlying issues (like abrupt stops without a braking resistor, mechanical binding in the load, or
cooling problems) that should be resolved to avoid damaging the drive or motor. It's also good
practice to store critical spare parts for high-use drives - for example, spare cooling fans or a spare
identical drive that can be swapped in if one fails, to minimize downtime. In networked systems,
maintaining backup copies of drive parameter configurations (most drives let you upload settings to
a file or the PLC) can save a lot of time if a drive must be replaced. Finally, ensure that any firmware
updates or recall notices from the manufacturer are applied - firmware updates can fix nuisance trip
issues or add enhancements, and Rockwell periodically releases those for PowerFlex drives via their
support site.

By following these best practices - proper sizing, thoughtful installation, correct programming, and regular
maintenance - users can get the most out of their Allen-Bradley VFDs. A well-implemented VFD system will
run for many years, delivering energy savings, process improvements, and high reliability with minimal
intervention.

Conclusion

Allen-Bradley frequency drives (VFDs) play a crucial role in modernizing motor control, offering a blend of
robust hardware and integration-friendly software that has made them a preferred choice in industrial
settings. We've seen how these drives function through power electronics to vary motor speed, and how the
PowerFlex family provides solutions from simple fractional-horsepower drives up to multi-thousand-
horsepower systems. Implementing VFDs yields tangible benefits: energy efficiency, reduced mechanical
stress, improved process precision, and flexibility in operations - all contributing to lower operational
costs and enhanced productivity. Real-world cases, such as HVAC energy retrofits and automated
production lines, demonstrate significant performance gains and quick payback when adopting VFD
technology.

At the same time, it's important to recognize that Allen-Bradley is one among several top-tier drive
manufacturers, and alternative solutions from ABB, Yaskawa, Eaton, Lenze, Hitachi, and others can offer
comparable performance. In fact, savvy users and system integrators often compare features like overload
capacity, network support, and total cost of ownership across brands to find the best fit. Allen-Bradley
drives excel in environments already standardized on Rockwell Automation - the seamless Logix PLC
integration and familiar interface are strong advantages - and they are proven workhorses in industry.
However, the higher upfront cost and proprietary support structure have led some to explore other brands
that promise lower cost or easier accessibility. In practice, all major VFDs adhere to the same fundamental
standards (UL, CE, IEC 61800, IEEE guidelines) and can be integrated into most control systems 21 . This
means engineers have the freedom to mix and match drives in their facilities, choosing Allen-Bradley where
its strengths shine and using alternatives where they make sense, all while maintaining safety and
compatibility.

Looking forward, the landscape of motor drives continues to evolve with trends like better predictive
maintenance, [oT connectivity, and even more efficient power electronics (SiC or GaN semiconductor-based
drives). Allen-Bradley's latest offerings already incorporate predictive analytics and IIoT-ready features, and
we can expect further innovation in the next generations. For anyone involved in industrial automation or
facility management, understanding VFDs is practically a must - they are key to optimizing processes,
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saving energy, and achieving more sustainable operations. Whether one chooses Allen-Bradley or
another brand, applying the knowledge of how VFDs work and following best practices in their
implementation will ensure that these powerful devices deliver maximum benefit. In the end, a well-chosen
and well-tuned frequency drive is an investment that pays dividends in performance and efficiency,
underscoring why VFD technology has been a game-changer across industries.
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