
Yaskawa VFD Drives: A Comprehensive Technical

Overview

Introduction

Yaskawa VFD drives (Variable Frequency Drives) are globally recognized for their quality and performance

in controlling AC electric motors. As one of the world’s largest manufacturers of AC drives , Yaskawa

Electric has built a reputation for efficiency and durability. VFDs serve a critical role in industry by adjusting

motor speed and torque to match process demands, improving energy efficiency and providing precise

control. Yaskawa’s drives stand out for their legendary reliability – they boast some of the highest mean

time between failures (MTBF) in the industry  – and for a broad product range covering everything from

fractional  horsepower  micro-drives  to  1000+  HP  industrial  units .  In  this  article,  we  delve  into

Yaskawa’s VFD technology, technical features, real-world applications, and how they compare to other major

drive manufacturers (ABB, Hitachi, Eaton, Lenze, etc.).

Figure: Yaskawa’s family of industrial AC drives – from left: compact GA500 microdrive, mid-range GA800 drive,

U1000 matrix regenerative drive (rear), and a Yaskawa pump/fan drive (FP605). These cover a wide spectrum of

applications in terms of power ratings and functionality.

How Variable Frequency Drives Work

A VFD is an electronic controller that  modulates the frequency and voltage supplied to an AC motor,

thereby controlling the motor’s speed. In a typical VFD, incoming AC utility power is first rectified to DC and

then inverted back to a synthesized AC output at the desired frequency. Modern drives use high-speed

transistors  (IGBTs)  switching in  a  pulse-width modulation (PWM) pattern to  create a  variable-frequency

waveform. By adjusting frequency (and voltage)  on the fly,  VFDs can accelerate motors smoothly,  hold

precise speeds under varying loads, and decelerate via controlled ramp-down or regenerative braking. 

This ability to match motor speed to the process load has several benefits. First, it saves energy – especially

for centrifugal  fans and pumps,  where the power required drops roughly with the cube of speed.  (For

example, running a pump at 80% of full speed may only require about 50% of the power .) Second, VFDs

reduce mechanical stress on equipment by providing soft-start and stop, avoiding high inrush currents and

sudden jolts. They also allow tight control of process variables (flow, pressure, etc.) via feedback loops. In

short, VFDs improve efficiency, extend equipment life, and give operators much finer control compared to

across-the-line motor starters or fixed-speed systems.

Yaskawa’s Leadership in VFD Technology

Founded in 1915, Yaskawa Electric has over a century of experience in motion control. The company is a

pioneer in drive technology – for instance, Yaskawa introduced features like 12-pulse and 18-pulse rectifier

options early on to mitigate input harmonics , and even developed low-voltage drives with multi-level
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inverter topologies to protect motors from voltage spikes . Today, Yaskawa offers a complete lineup of

low-voltage AC drives, from the GA500 micro-drive (1/8 – 40 HP range) to the GA800 high-performance drive

(up to 600 HP at  460V)  and specialized HVAC and pump drives.  For  very high power needs,  Yaskawa’s

medium-voltage drives  can reach into  the thousands of  horsepower.  This  breadth means Yaskawa can

provide  a  solution  for  virtually  any  application  –  fans,  pumps,  conveyors,  compressors,  mixers,

extruders, elevators and more .

Yaskawa  drives  are  known  not  just  for  performance  but  also  for  quality  and  longevity.  They  are

engineered and manufactured to rigorous standards – Yaskawa is the only drives maker to have won the

Deming Prize for quality management. Many models demonstrate extremely high reliability; for example,

the popular Yaskawa V1000 series has an MTBF of 28 years (over 245,000 hours) under typical operation

.  In  practice,  users  often find Yaskawa drives  “just  keep going”  year  after  year.  To support  this

durability, Yaskawa provides robust warranties (often up to 3 years standard) and global support. According

to industrial service data, Yaskawa AC drives have proven exceptionally reliable even in harsh environments,

contributing to their “legendary reliability” reputation .

Another hallmark of Yaskawa is its focus on drive technology and support. Unlike some competitors that

diversify broadly, Yaskawa has a core focus on drives, servos, and motion automation. This specialization

translates to refined products and well-thought-out features for end users. Yaskawa’s technical support and

distributor network are also highly regarded – they ensure that replacement parts, engineering help, and

training are readily available worldwide .

Key Features and Innovations of Yaskawa VFDs

Modern Yaskawa VFD drives incorporate a rich set of features to meet diverse industrial  requirements.

Below are some of the key technical features and innovations that define Yaskawa’s drives:

Advanced Motor Control: Yaskawa drives use sophisticated control algorithms, including current

vector control for both open-loop and closed-loop operation. This allows precise speed and torque

control even without feedback (sensorless vector mode) and near-servo performance with feedback.

Notably, Yaskawa drives can run not only standard induction motors but also permanent magnet

(PM)  and even synchronous reluctance motors  in  vector  control  mode .  High starting torque

(200% or more at low speeds) and 1000:1 speed control range are achievable in advanced models.

This flexibility in motor type and high-performance control  is  crucial  for applications like cranes,

extruders, or positioning systems.

Energy Efficiency and Regeneration: Nearly all VFDs save energy on variable loads, but Yaskawa

also  builds  in  specific  features  to  optimize  efficiency.  Many  Yaskawa  drives  have  an  automatic

energy-saving mode that fine-tunes voltage to the motor to minimize losses at lighter loads . For

applications  with  frequent  stopping or  braking,  Yaskawa offers  solutions  to  regenerate  energy

instead of wasting it as heat. For example, the Yaskawa U1000 Matrix Drive is a unique innovation –

a full  regenerative drive with ultra-low harmonics.  Unlike a  conventional  VFD,  the U1000 uses a

matrix of semiconductor switches to directly convert AC line power to variable AC output (bypassing

the DC bus) and can seamlessly return braking energy back to the supply. This  all-in-one design

eliminates  the  need  for  separate  braking  resistors  or  active  front-end  units .  It  greatly

improves  energy  efficiency  in  applications  with  overhauling  loads  or  frequent  deceleration,  and

meets IEEE 519 harmonic standards for clean power quality. (One manufacturer who adopted the
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U1000  to  handle  regenerative  loads  in  a  reeling  machine  found  it  removed  safety  risks  of  hot

resistors and fed power back into the grid, all while keeping total harmonic distortion under 5%

.) Even standard Yaskawa drives come with DC braking transistors built-in on most models, and

optional dynamic braking kits, to safely dissipate or reuse energy as needed.

Reliability  and  Design  for  Longevity: Yaskawa’s  hardware  design  emphasizes  longevity.  Key

components are generously rated and protected. For instance, drives are equipped with conformal

coating on circuit boards to withstand moisture and dust (meeting IEC 60721-3-3 class 3C2/3S2

levels) .  Cooling fans in Yaskawa drives are usually easily replaceable (often tool-less) and the

drives track the run-time of the fan and capacitors for preventive maintenance . Many models

can  operate  in  high  ambient  temperatures  (50–60  °C)  with  minimal  derating.  Short-circuit  and

overload protection is built-in, with industrial models typically rated for 100 kA short-circuit current

compliance. These design choices result in drives that survive tough conditions – it’s not uncommon

to  find  Yaskawa  drives  still  running  after  decades  in  the  field.  In  quantitative  terms,  Yaskawa’s

published MTBF figures (e.g. 28 years on GA500/V1000 series) reflect this robustness . 

Ease of Use and Programming: Yaskawa puts a lot of effort into making their drives user-friendly

for technicians and engineers. A standard intuitive keypad interface is provided – newer models

like the GA500 and GA800 feature multi-line displays (with an optional high-resolution LCD or even

Bluetooth connectivity) and navigation menus that simplify setup. The drives often come with pre-

configured application macros (for common setups like fan, pump, conveyor, etc.) so that a basic

configuration can be done by selecting a macro and minimal parameter tweaking. Yaskawa also

offers software tools: DriveWizard is a PC software for configuring, monitoring, and tuning drives; it

provides  oscilloscope-like  trace  functionality  and  easy  parameter  management.  There  is  even  a

DriveWizard Mobile app that connects via Bluetooth for configuring the drive from a phone .

Additionally, Yaskawa includes features like parameter copy devices (e.g. the USB “Y-Stick” or keypad

cloning)  to  transfer  settings  between  drives  quickly .  All  terminals  and  connectors  are

designed for  accessibility  –  for  example,  control  terminals  are typically  on a removable terminal

board for easy wiring and replacement, and power terminals are arranged to accommodate proper

cable bending radius . In summary, Yaskawa drives are easy to commission and maintain,

which reduces installation time and the chance of errors.

Broad  Connectivity  and  Integration: In  today’s  industrial  environment,  integration  with

automation systems is key. Yaskawa drives support all  major industrial communication networks:

EtherNet/IP, PROFINET, Modbus TCP, DeviceNet, PROFIBUS, CANOpen, BACnet, and others are

available via onboard ports or option cards . Many drives include a built-in Modbus RTU/RS-485

as standard for  basic  network needs.  This  allows Yaskawa VFDs to  be dropped into almost  any

control system and communicate with PLCs, SCADA, or building automation systems seamlessly. The

GA800, for example, comes standard with dual-port Ethernet IP and Modbus TCP, and the smaller

GA500 can add fieldbus cards as needed. Yaskawa also implements features like dual port network

adapters (for daisy-chaining drives) and has support for IIoT integration through optional modules.

From an integration standpoint,  Yaskawa drives can act  as intelligent motor controllers within a

larger system, and they support remote monitoring of drive status, fault  logging, and even web

server interfaces on some models. This flexibility in connectivity makes it easy to integrate Yaskawa

drives into Industry 4.0 and modern automation architectures.
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Safety  and  Standards  Compliance: Most  Yaskawa  drives  come  with  built-in  functional  safety

features. Chief among these is  Safe Torque Off (STO), which allows the drive’s output to be safely

disabled (preventing torque generation)  without  fully  removing power  –  useful  for  achieving an

emergency  stop  or  safety  condition  in  compliance  with  machinery  safety  standards.  Yaskawa’s

implementation of STO is certified up to SIL3 (IEC 62061) and PLe (ISO 13849-1) on drives like the

GA500 and GA800 . This means the drives can be used in applications requiring a high level of

safety integrity (for example, in packaging or robotics, an operator opening a guard can trigger STO

to safely stop the motor). In addition, Yaskawa drives carry global certifications such as UL, cUL, CE,

TÜV,  and  RoHS  compliance  for  environmental  safety .  They  meet  applicable  IEC  and  NEMA

standards for drives. For instance, Yaskawa’s HVAC drives are BTL-certified for BACnet compatibility,

and many models meet the IEC 61800-5-1 requirements for electrical safety. By adhering to these

standards and including safety functions, Yaskawa ensures their VFDs can be installed in systems

worldwide and meet industry-specific codes (like elevator safety,  marine certifications,  etc.  when

required in special models).

Product Range and Specialized Solutions: Yaskawa’s VFD catalog is organized to address different

needs. The GA series (GA500, GA800) covers general-purpose industrial drives from fractional power

up to about 600 HP, focusing on versatile performance. The  HV600 (and legacy P1000) series are

specialized HVAC drives, tuned for fans and pumps with features like built-in bypass control, BAS

network protocols,  and an emphasis  on energy-efficient  variable torque operation.  The  iQpump

drives are tailored for pumping systems – including firmware for multi-pump control, level control,

and pump-specific protections (like dry-run protection).  For applications demanding regenerative

capability or ultra-low harmonics, Yaskawa offers the  U1000 Matrix converter as discussed, and

also conventional Active Front End drives (e.g. the D1000 regenerative unit) for multi-drive systems.

Yaskawa  even  addresses  niche  markets:  they  have  drive  solutions  for  elevators (with  precise

torque  control  and  override  features  for  lift  operations)  and  mobile  mining  equipment (with

ruggedized designs). In medium voltage, Yaskawa’s MV1000 and MV1000u drives handle 2300–4160

V  input  for  large  motors  (like  1000+  HP  fans  or  pumps)  with  multi-level  topologies  to  reduce

harmonic distortion and voltage stress. In summary, Yaskawa’s portfolio spans standard to highly

specialized VFDs, ensuring that for most any application there is an optimized drive available. This

range is complemented by a consistency in user experience – a common programming style and

interface across models – so users moving from a smaller drive to a larger one feel immediately

familiar .

Real-World Applications and Case Studies

The capabilities of Yaskawa VFD drives translate into tangible benefits in real industrial settings. Below we

highlight a few real-world examples and case studies (including those from Yaskawa and its competitors) to

illustrate the impact of modern VFDs on performance, efficiency, and cost savings:

Energy Savings in Pump & Fan Systems

One of  the primary drivers  for  VFD adoption is  energy efficiency.  In applications like pumps and fans,

running at reduced speeds can dramatically cut energy use. A classic example comes from municipal water

treatment: when the City of Columbus retrofit several large pumps with VFDs, they observed roughly 30%

reduction in energy consumption for those units (versus running them at full speed and throttling flow).

This aligns with affinity law estimates and other reported cases – ABB, for instance, noted that a variable-
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torque  water  pump  controlled  by  their  ACS580  drive  yielded  nearly  a  48%  drop  in  annual  energy

consumption while also reducing mechanical wear on the pump’s seals . In another scenario, a grain

handling facility in the U.S. Midwest upgraded its aging conveyor drives to modern Eaton PowerXL VFDs; the

result was an energy use reduction of  over 40% on those conveyor motors. This improvement not only

slashed the facility’s electricity bills but also allowed them to avoid a costly utility service upgrade – the

peak demand of the new system stayed low enough that they did not need to invest in a higher-capacity

electrical feed. These examples show that VFDs can often  pay for themselves through energy savings

alone, especially in systems that run for long hours. It’s not unusual for a VFD retrofit on a large pump/fan

to have a payback period under 2 years purely from energy reduction. Furthermore, by trimming excess

speed,  VFDs  also  reduce  the  strain  on  mechanical  components  (valves,  belts,  fan  blades),  extending

maintenance intervals. As a rule of thumb, reducing a centrifugal fan or pump’s speed by 20% can cut

the power drawn by about 50%  – a huge opportunity for efficiency given that electric motors account

for a significant share of industrial energy usage.

Improved Reliability and Uptime

Beyond energy savings, modern VFDs contribute to system reliability in several ways. By eliminating across-

the-line  starts,  drives  reduce  the  electrical  and mechanical  stress  that  can cause  motor  and drivetrain

failures. They also feature comprehensive built-in protections (for overcurrent, overvoltage, phase loss, etc.)

that prevent equipment damage. A striking example comes from a pulp-and-paper mill that embarked on

a drive upgrade program. The mill replaced 20 older VFD units (in this case, aging ABB ACS550 models) with

new-generation drives during a scheduled shutdown. In the year following the upgrade, they documented

that  unplanned drive failures plummeted by approximately 76% according to maintenance records.

Fewer drive trips or faults directly translated to less downtime – the mill saw improved overall equipment

availability and was able to eliminate several emergency repair events that previously disrupted production.

The new drives’ higher MTBF and advanced diagnostics (which could send alarms for issues like overheating

or component wear) allowed the maintenance team to address problems proactively. This case underscores

a general trend: when you replace decades-old drives (or even mechanical starters) with modern VFDs, you

reset  the  clock  on reliability.  The  improvement  can  be  dramatic,  since  electronics  have  advanced in

robustness, and predictive maintenance features can warn of conditions (like a cooling fan slowing down or

a capacitor bank nearing end-of-life) before a failure occurs. It’s also worth noting that in the mill’s case,

they retained the functional old drives as spares – creating a backup stock that further insulates them from

downtime. In critical processes, the reliability gains from new VFDs and the ability to  hot-swap a failed

drive with a pre-configured spare can greatly increase uptime.

Enhanced Process Control & Product Quality

Another benefit of  applying VFD technology is  improved process consistency,  which often yields better

product quality and less waste. Consider a  plastics extrusion plant that was experiencing variations in

product due to inconsistent line speed. The plant had an older system where extruder and winder speeds

were not tightly synchronized, leading to thickness variability and periodic scrap. By retrofitting the line with

new VFDs (in this case, Lenze AC Tech drives) and utilizing their integrated process PID control features, the

operators  were able  to  maintain  much steadier  tension and speed.  The outcome was a  reported  10%

reduction in scrap rate and the ability to hold much tighter thickness tolerances on the extruded plastic

film . This kind of improvement directly impacts the bottom line – less scrap means lower material costs

and less  time reworking or  adjusting the  process.  Similarly,  better  speed control  can eliminate  quality

defects  (for  example,  consistent  pump speed in  a  mixing process  ensures  uniform product,  or  precise
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conveyor speed in food processing can reduce spillage and damage). VFDs also allow recipe-based control

–  speeds  can  be  programmed  to  ramp  in  specific  profiles  or  respond  to  sensor  feedback,  enabling

processes  that  were  not  feasible  with  fixed-speed  motors.  Many  modern  drives,  including  Yaskawa’s,

support small logic programs or function block configurations (e.g. Yaskawa’s DriveWorksEZ allows custom

function block programming inside the drive ). This means a drive can handle local control tasks – for

instance, toggling between speeds or following an analog process signal – without needing a separate PLC.

The net effect is more precise and adaptable control, which in many industries translates to higher yield

and  quality.  In  summary,  upgrading  to  VFDs  not  only  saves  energy  but  frequently  improves  process

stability, leading to better product outcomes and less waste.

Downtime Avoidance and Maintenance Savings

Unplanned downtime is the enemy of industrial productivity. VFDs can help reduce downtime in a few ways.

As noted, they protect motors from abuse and themselves require little maintenance. But when failures do

occur,  having  standard,  easily  replaceable  drives  can  shorten  repair  times  drastically.  An  illustrative

anecdote comes from a  beverage bottling facility that relied on a critical high-speed bottling line. This

facility decided to purchase a spare Yaskawa GA500 drive as a contingency, especially given global supply

chain delays in recent years. Months later, that foresight paid off: the primary drive on the palletizer section

of the line failed unexpectedly in the middle of a production run. Instead of facing several hours (or days) of

line downtime waiting for an emergency replacement, the maintenance team pulled the spare GA500 off

the  shelf  –  already  pre-loaded  with  the  correct  parameters  –  and  swapped  it  in  within  10  minutes.

Production  was  back  online  almost  immediately.  The  company  estimated  this  quick  recovery  avoided

roughly $40,000 in lost production that would have accrued from a prolonged shutdown. The lesson here

is that standardizing on reliable, readily available drives (like Yaskawa’s) and keeping strategic spares can be

invaluable for uptime. Even when spares aren’t on hand, the broad availability of Yaskawa drives through

distributors means replacement units or support are often close by. Additionally,  Yaskawa’s drives store

fault histories and run-time data that help diagnose issues, so maintenance personnel can pinpoint root

causes faster (for example, the GA800 drive logs the last 10 fault events with timestamps and even has an

LED status ring that changes color to indicate drive status from a distance ). Features like these reduce

the mean-time-to-repair when things go wrong. All told, investing in modern VFDs and a solid support plan

minimizes the risk of unexpected downtime and can save enormous costs in high-volume production

environments.

Comparing Yaskawa to Other VFD Manufacturers

Yaskawa is a top-tier drive supplier, but it’s important to understand how it compares with other major VFD

manufacturers that engineers might consider. Each brand has its strengths, and often the choice comes

down to specific application needs,  legacy installed base,  or  regional  support.  Here we provide a brief

comparison with some of the well-known competitors:

ABB: ABB (from Switzerland) is one of the world’s most recognized names in industrial drives and

motors. ABB offers a very broad portfolio, from micro-drives to multi-megawatt medium-voltage

drives . A hallmark of ABB’s drives is their advanced control technology – ABB’s high-end drives

use  Direct  Torque Control  (DTC),  an  algorithm that  allows extremely  fast  torque response and

accuracy  without  requiring  an  encoder .  This  can  give  ABB  drives  an  edge  in  precision

applications and in handling difficult-to-start  loads.  ABB drives also come with extensive built-in

macros and energy optimization features – for example, many have energy calculators and load
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analyzers that help optimize energy use and show kWh savings . ABB is known for very robust

hardware and a focus on reliability (many are designed to withstand high temperatures and tough

environments) ,  similar  to  Yaskawa’s  emphasis.  In  terms of  integration,  ABB supports  all  the

major protocols as well, and they have a global service footprint. One differentiator is that ABB, as a

full-line automation company, often packages drives with their PLCs and motors; if an end-user is

invested in ABB’s ecosystem, the drives will slot in neatly.  Bottom line: ABB and Yaskawa are both

top-quality. ABB drives might be chosen for their  DTC control advantages or specific high-power

products, whereas Yaskawa often wins on  simplicity, legendary reliability, and specialist focus.

Notably, a case study by ABB showed a plastic bottle manufacturer achieving a  60% energy cost

reduction with an ABB drive-motor package after replacing an old system  – evidence that all

major brands can deliver huge benefits when properly applied.

Hitachi: Hitachi  ( Japan)  produces  a  range  of  AC  drives  primarily  targeted  at  small  to  mid-size

industrial applications. Hitachi VFDs like the WJ200 series are appreciated for being  cost-effective

and compact. They offer sensorless vector control with auto-tuning, allowing high starting torque

(200% or more at low speed) and good speed regulation for most general-purpose needs .

Hitachi drives tend to have straightforward programming and are often used by OEMs in equipment

like machine tools, packaging lines, and HVAC systems. While Hitachi’s portfolio isn’t as broad at the

high-power end (compared to Yaskawa or ABB), they cover up to a few hundred horsepower and are

known  for  solid  performance  in  their  range.  One  could  consider  Hitachi  drives  as  a  reliable

“workhorse” option –  not as feature-rich as some larger brands, but generally easy to use and

dependable. In comparison, Yaskawa’s equivalent drives (e.g. GA500 vs. Hitachi WJ200) will both do

the job for basic applications; Yaskawa might offer more advanced networking or safety options

built-in,  whereas  Hitachi  focuses  on  essential  functions  at  a  competitive  price.  Many  system

integrators  keep  Hitachi  drives  as  an  alternative  for  cost-sensitive  projects,  but  when  top-tier

performance or support is required, they may lean towards Yaskawa or ABB.

Eaton: Eaton (USA) entered the drives market by acquiring established drive companies (such as

Cutler-Hammer and Durant)  and now offers  the  PowerXL series of  VFDs.  Eaton’s  DG1 general-

purpose drives,  for  example,  are  designed to  be  very  flexible  and installer-friendly.  They  come

standard with features like embedded Ethernet/IP and Modbus TCP communications and Eaton’s

patented  Active Energy Control algorithm to improve efficiency and motor performance .

Eaton drives are often praised for their  robust build and convenient features – for instance, the

DG1  includes  on-board  safety  (STO),  real-time  clock,  and  modular  option  cards  for  I/O  and

communications. The power range is also broad (Eaton low-voltage drives go up to around 1000 HP

at 480V, similar to Yaskawa’s range) .  One advantage for Eaton in North America is that their

drives can integrate with Eaton electrical distribution products (MCCs, soft starters, etc.) and they

have a strong support network through electrical distributors. In practice, if a plant is using Eaton

motor control centers, choosing Eaton VFDs can simplify panel design and support. Feature-wise,

Yaskawa and Eaton drives align on many points (both have vector control, various topologies, etc.),

though Yaskawa’s long history in drives gives it a slight edge in high-end applications and global

presence.  Eaton  emphasizes  ease  of  use  and  “one  package”  solutions  (for  example,  offering

packaged drives in NEMA enclosures, bypass panels, etc. from the factory). In the earlier example of

the  grain  facility,  switching  to  Eaton  PowerXL  drives  yielded  a  42%  energy  reduction on

conveyors, showing Eaton drives can deliver efficiency on par with the best. The choice between

Eaton and Yaskawa might come down to integration preferences or availability – some customers
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stick with Eaton for consistency in their electrical lineup, while others prefer Yaskawa for its specialist

focus and proven longevity.

Lenze (AC Tech): Lenze, a German company, and its AC Tech division (based in the USA) produce

drives that are especially popular in packaging, food processing, and other machine automation

sectors. Lenze’s SMVector series (AC Tech SMV) is known for its user-friendly design and compact

size. These drives have a very simple programming interface and are often used by OEMs who need

a  low-cost,  reliable  drive  that  can  be  quickly  set  up  on  the  factory  floor.  They  support  basic

networking and have good dynamic response for their class (sensorless vector control similar to

others).  One  notable  aspect  is  Lenze’s  focus  on  decentralized  drives  and  drive-integrated

solutions – they offer drives that can be mounted near motors or come in IP65/NEMA 4X enclosures

for washdown environments, which is attractive in conveyors or food industry applications. In terms

of  performance  and  features,  Lenze  drives  cover  the  essentials  but  typically  do  not  have  the

extensive high-end options that Yaskawa or ABB might have. Where Lenze shines is simplicity and

integration for machine builders: they often include integrated braking choppers, logic I/O, and

some pre-configured modes that make it easy to drop into a small machine. The earlier case study in

the  plastics  plant  (with  10%  scrap  reduction)  was  achieved  using  Lenze  AC  Tech  drives  –

demonstrating that even a simpler drive, when tuned properly, can significantly improve process

control.  Yaskawa’s  comparable  drives  would  offer  more  advanced  control  capability  and

programming flexibility  (for example,  Yaskawa’s built-in PLC functions versus Lenze’s  more fixed-

function approach),  but for many standard machines Lenze provides a cost-effective and reliable

solution.  Users who require  global support and a broader range might lean towards Yaskawa,

whereas those who value  simplified setup and tight OEM integration might choose Lenze for

specific projects.

In summary, the AC drive market has many competent players – ABB, Siemens, Rockwell (Allen-Bradley),

Danfoss,  Schneider,  Mitsubishi,  Fuji,  WEG,  and  the  above-mentioned  –  each  with  their  specialties.

Yaskawa distinguishes  itself  through its  singular  commitment  to  drives  and motion products,  which  is

reflected in product reliability and performance. Surveys of drive users often put Yaskawa at the top for

reliability and support. Competitors like ABB are equally known for innovation and breadth, Allen-Bradley

for seamless PLC integration, Danfoss for HVAC expertise, and so on. For a user or engineer, the “best”

choice can depend on the application details and support context. However, one  cannot go wrong with

Yaskawa for  most  industrial  needs –  their  drives consistently  deliver  on the core metrics  of  efficiency,

longevity, and control precision. It’s telling that many system integrators will use Yaskawa as a benchmark

when evaluating others. As a practical approach, an experienced drive supplier (such as Precision Electric,

which works with Yaskawa, ABB, Eaton, Lenze, Hitachi, and others) will often recommend a drive based on

availability and specific fit. For example, if a Yaskawa drive meets all the requirements but has a long lead

time, an ABB ACS580 or Eaton DG1 might be suggested as an equivalent alternative . This speaks to the

fact  that  top-tier  drives  nowadays  are  more  alike  than  different  in  fundamental  capabilities  –  but  the

nuances in features, support, and proven track record still set brands like Yaskawa apart.

Best Practices for Implementation

When implementing VFD drives (Yaskawa or otherwise), a few best practices can maximize success:

Proper Sizing and Selection: It’s important to choose the right drive for the motor and application.

This includes selecting the correct horsepower/voltage rating, ensuring the drive’s overload capacity

• 

42

• 

8

Precision Electric, Inc. 574-256-1000

www.precision-elec.com

https://www.precision-elec.com/wp-content/uploads/2025/07/Yaskawa-Variable-Frequency-Drive-VFD-%E2%80%93-Overview-Comparisons-Services.pdf?srsltid=AfmBOooSzO6QkdEriSwXkQc6eI-LIigga3Mls6vO5T4UK_1KL4rL-A-I#:~:text=options,world%20examples


matches the load type (Yaskawa drives, for instance, have configurable “Normal Duty” vs “Heavy

Duty” ratings for different overload requirements ). Always account for application specifics – e.g.

if  the load is  high inertia,  ensure the drive can handle the needed acceleration torque and has

braking provisions; for high ambient temperatures or altitudes, consider derating or a drive with

higher thermal capacity.

Installation Considerations: Follow grounding and cabling guidelines to reduce electrical  noise.

Yaskawa’s manuals specify using shielded motor cables and proper grounding of motor and drive –

this prevents issues with induced interference in nearby instrumentation. Install any recommended

line reactors or EMI/RFI filters; Yaskawa drives up to 25 HP often offer optional 3% DC bus reactors to

mitigate harmonics , and larger ones include it by default. If the facility has strict power quality

requirements (IEEE 519 compliance, for example), consider using 12-pulse arrangements or the low-

harmonic drives that Yaskawa provides . It’s also wise to use output reactors or dV/dt filters for

very long motor lead lengths to protect motor insulation from voltage spikes. Yaskawa and other

brands supply these accessories to ensure a reliable system.

Programming and Tuning: Take advantage of the ease-of-use features – for example, run the auto-

tuning routine on the Yaskawa drive so it can identify motor parameters and optimize performance.

This is crucial for vector control to achieve the best torque control and stability. Use the DriveWizard

software (or mobile app) to backup the parameter set once you’ve programmed the drive – this

makes it simple to restore or replicate the setup if a drive must be replaced. If using multiple drives

in coordinated fashion, ensure any necessary communications or synchronization features (like via

fieldbus or  a  master-follower configuration)  are configured and tested.  Yaskawa drives have the

ability to follow analog or pulse speed references and can also share load between drives in some

multi-motor configurations (particularly in pump sequencing with iQpump technology). Setting up

the correct control mode (V/Hz vs open-loop vector vs closed-loop vector) is another important step –

Yaskawa defaults are usually intelligent (the GA500, for example, defaults to open-loop vector which

covers most cases), but verify if your application (like a high-speed spindle or a crane hoist) would

benefit from closed-loop control with an encoder for better accuracy.

Safety and Compliance: If using the Safe Torque Off function, wire it according to the manual and

test the safety circuit. This typically involves providing a dual-channel input to the STO terminals and

verifying that removal of the STO signal indeed cuts torque to the motor. Ensure the drive’s safety

ratings (SIL level) meet the risk assessment requirements of your machine. Also, if the installation is

in a hazardous location or needs a certain enclosure type (NEMA 4X, etc.), select the appropriate

drive model or enclosure kit. Yaskawa offers drives in various enclosure ratings (for instance, the

V1000-4X was a washdown NEMA 4X version of the standard drive ). Compliance with local

electrical codes (NFPA 70/NEC in the US, or CE directives in Europe) is also important – follow all

grounding, disconnect, and overload protection requirements as specified.

Maintenance  Planning: Although  VFDs  are  low-maintenance  compared  to  mechanical  systems,

having a plan will prolong their life. Keep the heatsink fins and cooling vents clean – accumulated

dust can cause overheating. Many plants use periodic compressed air blow-out or even filters on

VFD enclosures  in  dirty  areas.  Yaskawa drives  with  maintenance monitors  can tell  you when to

inspect  or  replace components;  take those seriously.  Have a strategy for  critical  spares:  identify

which drives are mission-critical and consider stocking a spare drive or at least spare fans or control

boards for those. As illustrated in the earlier bottling plant story, a pre-programmed spare can save
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a  huge  amount  of  downtime.  Regularly  check  for  firmware  updates  from  the  manufacturer;

sometimes upgrades can improve performance or address bugs (Yaskawa’s support site provides

firmware and parameter tools). Finally, ensure that those working on the drives are trained – even

though  Yaskawa  drives  are  user-friendly,  understanding  parameters  like  acceleration  rates,  slip

compensation,  or  torque  limits  can  make  a  big  difference  in  performance  and  avoiding  trips.

Yaskawa and others offer training resources (both online and in classes)  that can be valuable

for maintenance personnel to fully utilize the drives’ capabilities.

By following these practices, users can maximize the lifespan and benefits of their VFD systems. A well-

implemented Yaskawa drive will typically run for many years with minimal intervention, all while delivering

energy savings and precise control as part of a modern, automated process.

Conclusion

Yaskawa VFD drives exemplify the state-of-the-art in motor control: they are efficient, highly reliable, and

packed with features that help users tailor performance to their needs. Whether it’s a tiny 1/2 HP conveyor

or  a  500  HP  compressor,  Yaskawa  likely  has  a  drive  solution  with  the  right  mix  of  simplicity  and

sophistication. In a broad sense, any quality VFD – be it  from Yaskawa or a reputable competitor – will

provide the core advantages of energy savings, soft starting, and speed control.  However, Yaskawa has

proven over decades that its singular focus on drives yields products that often outlast and outperform

others in the field. The company’s commitment to quality (demonstrated by industry-leading MTBF figures

and robust designs) gives engineers and operators confidence that once a Yaskawa drive is installed, it will

deliver  trouble-free service  for  a  long time.  Combined with  strong application support  and continuous

innovation (such as their Matrix converter technology and adaptive motor control algorithms),  Yaskawa

drives remain a top choice for those who seek  long-term value and performance in their automation

systems.

In  comparing  Yaskawa  to  other  major  brands,  it’s  clear  that  each  has  unique  strengths  –  yet  all  are

converging  towards  more  efficient,  connected,  and  user-friendly  drives.  Yaskawa  continues  to  hold  its

reputation for being extremely reliable and easy to work with, which in many cases becomes the deciding

factor. The examples and case studies discussed show that investing in modern VFDs can yield substantial

dividends: from tens of percent energy savings to improved product quality and reduced downtime. As

industrial operations strive for higher productivity and sustainability, technologies like Yaskawa VFD drives

are  indispensable  tools.  They  not  only  power  the  motors that  keep the  world’s  factories,  plants,  and

infrastructure running, but they also empower engineers with the fine control and intelligence needed to

optimize those processes. 

Ultimately, the choice of drive should be informed by technical requirements and supported by a reliable

partner  network.  Yaskawa’s  broad  applicability  –  across  industries  like  HVAC,  water  treatment,

manufacturing,  material  handling,  and  beyond  –  and  its  collaborative  network  of  distributors  and

integrators (like Precision Electric, Inc., which has multi-brand expertise) make it a versatile and safe choice.

With  the  right  drive  and  a  proper  implementation  plan,  users  can  expect  smoother  operations,  lower

energy costs, and confidence that their critical motors are under the care of a world-class control system.
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