
Siemens Variable Frequency Drives (VFDs) –

Comprehensive Overview

Siemens as a Global VFD Leader: Siemens is one of the world’s top manufacturers of variable frequency

drives  (VFDs),  with  its  SINAMICS family  of  AC  drives  covering  applications  from fractional  horsepower

pumps to  multi-megawatt  industrial  systems.  Siemens  drives  span all  common voltage  classes  –  from

standard  low-voltage  (230  V,  480  V,  600  V)  up  through  medium-voltage  units  (1.4–13.8  kV)  –  and  an

exceptionally wide power range. In fact, the SINAMICS lineup encompasses models from as small as  0.05

kW (1/15 hp) up to 85 MW, covering everything from small fans to giant mill drives . This breadth

means Siemens can offer a drive solution for virtually any motor control requirement. Siemens’ current

generation SINAMICS series (launched mid-2000s) has effectively taken over from its older MICROMASTER

and  MASTERDRIVE  lines,  bringing  major  improvements  in  performance,  connectivity,  and  safety.  (For

example, Siemens began phasing out the legacy Micromaster models in favor of SINAMICS over the past

decade – citing that the Micromaster 4 series had “reached its limits” – and encouraging users to migrate to

equivalent SINAMICS models by the late 2010s .)  The modern SINAMICS portfolio is  designed to

integrate seamlessly into Siemens’ broader automation ecosystem while adhering to global standards for

safety and quality.

Siemens SINAMICS VFD Product Lines and Series

Siemens organizes the SINAMICS family into series targeting different use cases and performance levels. All

SINAMICS  drives  share  common  design  philosophies –  using  the  latest  IGBT  power  electronics,

comprehensive  protection  features,  and  software  tools  –  but  each  series  is  optimized  for  particular

applications:

V-Series (Basic Drives): The SINAMICS V series represents Siemens’ entry-level, compact drives for

simple  applications.  For  example,  the  Siemens  SINAMICS  V20 is  a  low-cost,  user-friendly  VFD

intended for basic single-motor tasks like pumps, fans, and conveyors. It emphasizes quick setup

and affordability. Despite being an economical model, the V20 is surprisingly versatile – available in

ratings from around 0.12 kW up to 30 kW (1/6 to 40 HP) to handle small-to-medium motors .

It features an integrated operator keypad and includes basic energy-saving functions like automatic

flux optimization to improve efficiency at partial loads. The V20 also has a wide input voltage range

(with both single-phase 230 V and three-phase 400–480 V versions) to accommodate different supply

conditions . Overall, the V-series provides a simple, robust solution for OEM machinery and

standalone equipment that needs an inexpensive drive without advanced frills.

G-Series (General Purpose Drives): The  SINAMICS G series comprises Siemens’ general-purpose

AC  drives  for  a  broad  range  of  industrial  motors.  These  drives  offer  greater  performance  and

configurability than the V-series. A flagship model is the  SINAMICS G120, a modular drive system

that separates the power module from the control unit for flexibility. The G120 family covers a wide

span of power – roughly 0.55 kW up to 250 kW (about 0.75 to 335 HP) in low-voltage models .

Within the G120 lineup, Siemens provides variants tuned to specific needs: for example, the G120C
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(Compact) is an all-in-one format up to ~150 HP for space-constrained installs , while the G120X is

tailored for pump, fan, and compressor applications (offering optimized PID controls and simplified

HVAC-specific programming). For the upper end of low-voltage power, Siemens offers  chassis and

cabinet drives like the SINAMICS G130/G150, which reach into the hundreds of kW and are used for

heavy-duty equipment such as large conveyors, extruders, and big pumps . The G-series drives

generally support advanced motor control modes (e.g. sensorless vector control in addition to basic

volts/hertz) and many models include built-in options for safety functions and EMI/RFI filtering to

meet EMC standards. For example, the SINAMICS G120 drives have a Safety Integrated feature that

can achieve SIL 2/3 safe torque off functionality, allowing them to meet stringent machine safety

requirements (IEC 61508 / ISO 13849) without external contactors . In practical terms, this

means the drive can reliably remove power to the motor in an emergency stop, a useful feature for

safety circuits. Siemens also emphasizes that the Sinamics G series is fully integrated into the  TIA

(Totally  Integrated  Automation) framework  –  these  drives  communicate  easily  with  Siemens

SIMATIC  PLCs  and  HMIs  for  control  and  diagnostics .  The  G-series  supports  fieldbus

connectivity like PROFINET and PROFIBUS natively, and many models also offer Modbus RTU/TCP or

optional  EtherNet/IP interfaces (making them usable even in non-Siemens control  systems).  This

reflects  an  industry  trend:  most  major  vendors  now  design  drives  to  be  “vendor-neutral”  in

connectivity – for instance, ABB drives can speak PROFINET or Modbus, Yaskawa offers EtherNet/IP

add-ons, etc., to ensure interoperability in heterogeneous plants.

S-Series (High-Performance & Servo Drives): The SINAMICS S series are high-performance drives

geared toward motion control, servo applications, and coordinated multi-axis systems. The flagship

is the  SINAMICS S120, a modular multi-axis drive commonly used in complex machinery such as

packaging lines, printing presses, robotics, and anywhere precise speed/torque control on multiple

synchronized  axes  is  required .  S120  drives  offer  extremely  fast  response  and  support  both

standard induction motors and permanent-magnet servo motors. They also provide capabilities like

regenerative braking (feeding energy back into the DC bus or supply), which improves efficiency in

applications with frequent stopping or braking cycles . The S-series includes advanced functions

for positioning, electronic synchronization, and expanded safety beyond basic STO – for instance,

S120 drives can perform Safe Stop 1, Safe Limited Speed, Safe Direction, etc., when equipped with

the appropriate safety modules . These high-end drives essentially succeed the older Siemens

MasterDrive and SIMODRIVE systems in applications like CNC machines, high-end machine tools,

and robotics. Power ratings for S120 can range from a few kW per axis up into the hundreds of kW in

a  multi-drive  configuration .  Siemens  also  offers  specialized  servo  drive  systems such as  the

SINAMICS V90, a compact servo drive (often paired with Siemens SIMOTICS S-1FL6 servo motors) for

lower-power  motion  control  tasks .  In  summary,  the  S-series  provides  the  performance  and

features  needed  for  demanding  motion  applications  –  including  sub-millisecond  speed/torque

control, multi-axis coordination, and integration with motion controllers – which makes it suitable for

high precision industries like packaging, printing, and automation requiring rapid dynamic response.

Medium-Voltage and DC Drives: Beyond the low-voltage AC drives above, Siemens also supplies

medium-voltage VFDs under the SINAMICS brand for very large motors, as well as  DC drives for

applications with DC motors. For instance, Siemens’ SINAMICS GM150/GL150 and SINAMICS GH180

families cover medium-voltage applications, outputting thousands of volts for driving large pumps,

compressors,  mining conveyors,  steel  mill  drives,  etc. .  These MV drives can reach enormous

power  levels  –  on  the  order  of  many  thousands  of  horsepower (several  tens  of  megawatts).

Siemens’ largest MV drive solutions, such as the Perfect Harmony series, indeed top out around 85
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MW as noted earlier .  Meanwhile,  Siemens continues to offer  DC converters (thyristor-based

drives) under the SINAMICS DC Master series for installations that still use DC motors . Although

DC motor usage is far less common today, these DC drives provide upgrade paths for legacy DC

systems in industries like metals and some retrofits. All told, Siemens’ drive portfolio truly covers

“any  drive  task”  (to  use  their  marketing  phrase)  –  spanning  standard  low-voltage  AC  drives,

specialty and high-performance drives, all the way to medium-voltage and DC solutions .

Legacy Note: Siemens’ SINAMICS family (introduced mid-2000s) replaced the older  MICROMASTER and

SIMOVERT/MASTERDRIVES lines that were popular in the 1990s and early 2000s. Many plants still  have

MICROMASTER 420/440 VFDs or MASTERDRIVE units in operation. As mentioned, Siemens has been actively

winding down the Micromaster series; final production for certain models was scheduled around 2018–

2020, with full discontinuation by 2025–2027 in some cases . The newer SINAMICS drives not only

cover higher power ranges (e.g. some Sinamics models go up to 132 kW, versus ~15 kW max for small

Micromasters)  but  also  add  modern  features  like  built-in  networking  (PROFINET/EtherNet-IP

communications), integrated safety, better efficiency, and improved configuration software . For users

planning upgrades, Siemens and its partners even provide retrofit guides to drop-in replace Micromasters

with  equivalent  Sinamics  models  (for  example,  replacing  a  Micromaster  440  on  a  pump  with  a

SINAMICS G120 or G120X, usually with only minor wiring and parameter adjustments). If you have older

Siemens drives in service, it’s advisable to plan for this generation change.  Precision Electric (and other

Siemens  solution  providers)  can  assist  by  identifying  suitable  retrofit  replacements  so  that  when  an

obsolete Siemens VFD fails, you aren’t stuck with extended downtime.

Performance and Features of Siemens VFDs

Siemens SINAMICS drives are known for strong engineering and robust feature sets, aligning with industry

standards and the demands of modern automation. Here we highlight several key technical features and

capabilities of Siemens VFDs:

●  Motor Control Modes: Most Siemens drives support simple  volts-per-hertz (V/Hz) control  for basic

applications and more advanced  vector control for higher performance. In open-loop vector mode (no

encoder), the drive uses internal models of the motor to maintain precise torque even at low speeds; with

an encoder for closed-loop vector control, they can achieve very tight speed or position regulation. This is

comparable  to  other  top brands –  for  instance,  ABB’s  high-end drives  use Direct  Torque Control  (DTC)

algorithms, and Yaskawa drives use refined vector control schemes; Siemens’ implementation is similarly

state-of-the-art, yielding excellent speed holding and torque at low speeds . In essence, a SINAMICS

drive can be tuned for either general-purpose use or high dynamic performance, as needed. Many models

also offer special modes like servo control for PM motors or multi-motor synchronization (in the S-series),

illustrating the flexibility of the platform.

● Overload & Duty Ratings: Siemens (like most manufacturers) specifies multiple duty rating classes for

its drives – typically a “normal duty” vs “heavy duty” capability. For example, a SINAMICS drive might be

rated for ~110% of its nominal current for 60 seconds in normal duty (suitable for lighter loads like fans/

pumps with little overload) or ~150% for 60 seconds in heavy-duty mode (for high-torque loads like crushers

or hoists). This dual-rating approach allows users to optimize sizing: you might choose a smaller physical

drive if your application only occasionally needs high torque, versus a larger drive if heavy overloads are

frequent . The SINAMICS G120 series, for instance, has parameterizable load curves to select high-

overload  or  low-overload  mode  for  exactly  this  reason .  Competing  drives  such  as  Allen-Bradley’s
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PowerFlex or ABB’s ACS880 similarly provide 150% vs ~110% current ratings for heavy vs normal duty, which

is an industry standard practice . This means Siemens is on par with peers in allowing short-term

torque bursts – useful for starting heavy loads or accelerating inertial masses – while protecting the drive

from thermal damage. (The drive’s software will monitor the overload intervals to ensure these limits are

not exceeded over time.)

● Energy Efficiency Features: Like virtually all modern VFDs, Siemens drives can dramatically improve

energy efficiency in variable torque applications. By varying the motor speed to match the demanded

load, a VFD eliminates the waste of running at full speed with mechanical throttling. Siemens often cites

energy savings up to ~70% on centrifugal fan and pump loads when using VFD control . This is due to

the affinity laws – e.g. running a fan at 50% speed might consume only ~12.5% of the power compared to

full speed. In practice, many facilities see  20–50% reductions in energy usage after retrofitting VFDs on

pumps and fans . Siemens builds in features to maximize these savings. For example, the SINAMICS

V20 microdrive has an “eco mode” and automatic flux reduction feature to optimize energy at partial loads

. Many SINAMICS drives also include real-time energy monitors – the drive’s keypad or software can

display kWh consumption and even estimate cost savings, helping users track efficiency gains . Some

models can enter a low-power “sleep” mode to shut the motor off when not needed (especially useful for

pump systems where the drive can stop the pump when flow or pressure is satisfied, then auto-restart on

demand) . In one real-world case, adding VFDs on water pumps allowed a utility to cut its peak demand

in half (from 60 kW down to 30 kW) because the drives eliminated the massive inrush currents of across-the-

line starts . Overall, Siemens VFDs leverage the same fundamental efficiency benefits as other top

drives – often achieving a payback in 1–3 years from power savings alone – and they incorporate tools to

help users actually realize and measure those savings (energy counters, automatic optimizations, etc.).

● Built-in Protections and Standards Compliance: Siemens designs its drives to meet global standards

for safety and electromagnetic compatibility. For instance, SINAMICS drives comply with IEC 61800 series

standards (which  cover  VFD  performance  and  safety  requirements ),  including  the  specific  IEC

61800-5-1  /  UL  61800-5-1 safety  standards  for  adjustable  speed  drives.  In  practical  terms,  this  means

Siemens  drives  include  extensive  protective  features  and  undergo  rigorous  certification.  Standard

protections include overload trip, overvoltage/undervoltage ride-through, motor over-temperature sensing,

short-circuit  protection,  ground  fault  protection,  etc.,  to  prevent  damage  to  the  drive  or  motor.  Most

SINAMICS models also have built-in EMI/RFI filters (especially units sold in European markets) to meet EMC

regulations (IEC/EN 61800-3) for emission limits . For example, many Siemens drives are Category

C2  compliant for  industrial  environments  right  out  of  the  box  (and  some  smaller  models  even  meet

Category C1 for residential/light-commercial EMC standards) . This saves users from having to add

external  line  filters  in  many  cases.  The  drives  are  UL  listed  and  CE  marked,  and  Siemens  publishes

environmental ratings for each model (temperature, humidity, altitude tolerances) so they can be applied in

harsh conditions. Many SINAMICS units offer various enclosure ratings as well – from open chassis IP20

designs for control  panel integration, up to IP55/NEMA 12 or IP65 standalone units for use directly on

machines or in the field. For instance, the  SINAMICS G115D is a distributed drive with IP65 protection,

meant to be mounted near the motor in washdown or dusty environments . All these design elements

underscore  Siemens’  focus  on  reliability  and  adherence  to  international  standards  (both  for  safety  of

personnel and minimization of electrical interference).

● Communication and Integration: Being part of Siemens’ ecosystem, SINAMICS drives naturally support

PROFINET  and  PROFIBUS networking  for  seamless  integration  with  Siemens  PLCs  and  automation

systems. The drives can tie into Totally Integrated Automation (TIA) Portal software, allowing engineers
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to  program  and  monitor  the  drive  using  the  same  platform  as  the  PLC/HMI  –  a  big  plus  for  unified

diagnostics and faster commissioning .  However,  Siemens drives are not limited to Siemens-only

environments; they also support standard protocols to work in diverse setups. Many models come with

Modbus RTU or  Modbus TCP interfaces,  and newer ones offer optional  EtherNet/IP modules for easy

integration into Rockwell/Allen-Bradley PLC systems or other Ethernet-based controls. This multi-protocol

support  reflects  a  recognition  that  end  users  often  have  mixed  equipment.  (Notably,  Siemens  offers

variants of the G120 that speak EtherNet/IP natively – demonstrating a willingness to be “vendor agnostic”

when needed .)  Other  brands  reciprocate  in  kind  –  e.g.  ABB drives  can  be  ordered  with  PROFINET

communication, Yaskawa drives with EtherNet/IP, etc. – so integrating a Siemens VFD into a non-Siemens

plant (or vice versa) is quite feasible. In addition to network comms, Siemens provides PC configuration

tools: STARTER and StartDrive (TIA Portal) are software packages for parameterizing and tuning SINAMICS

drives. There’s even a mobile app interface available on some units – for example, the SINAMICS V20 has

an optional “Smart Access” web server module that creates a Wi-Fi hotspot, allowing you to commission

and monitor the drive from a phone or laptop browser wirelessly . This is convenient for field service

or hard-to-reach installations. Overall,  Siemens drives score high on integration: if you’re using Siemens

automation, they plug in seamlessly; if you’re not, they still speak the common languages needed to be

deployed in almost any control architecture.

● Safety and Functional Features: As mentioned earlier, many SINAMICS models have Safety Integrated

functions. The most basic is Safe Torque Off (STO), which is on-board by default on a majority of Siemens

drives. STO serves as a safety feature to cut power to the motor without fully removing mains voltage – it

ensures no torque can be generated, allowing a quick stop that meets safety standards (SIL 2 or SIL 3

capability, depending on drive, per IEC 61508 / EN 61800-5-2) . Higher-end SINAMICS units can also

offer  safe  stopping  ramps  (SS1),  safe  limited  speed  (SLS),  and  other  safety  functions  via  additional

modules or software. These are crucial in applications like machine tools and presses, where you need to

prevent a motor from restarting unexpectedly during maintenance, or to impose speed limits in safe zones.

Siemens  was  actually  a  pioneer  in  drive-integrated  safety  –  removing  the  need  for  external  contactor

arrangements in many cases – and these features are now common in the industry (other brands like ABB

and  Rockwell  have  similar  offerings).  Beyond  safety,  Siemens  drives  typically  include  a  host  of

programmable I/O and logic functions so that simple control schemes can be handled directly in the

drive. For example, a drive can often run a small PID loop by itself (to control pressure or tension using an

analog feedback signal) without a separate PLC. The SINAMICS V20 includes preset “application macros” –

essentially pre-configured parameter sets – for common use cases (like conveyor, pump, fan) to simplify

commissioning for those tasks. Many Siemens drives support cloning of parameters via an SD card or USB

module, making it easy to copy settings to multiple drives or quickly swap a drive out. Features like flying

restart (catching a spinning motor) and automatic DC braking are also available for specialized needs. In

short, Siemens equips its drives with a rich feature set in line with industry best practices – robust hardware

design, extensive built-in functions, and a bundle of extras that reduce the need for external components.

Overall, Siemens VFDs (SINAMICS) are considered high-quality, reliable drives that have earned a strong

reputation in demanding industrial environments. They are often the first choice in plants that standardize

on Siemens automation systems, due to the seamless integration and proven support. That said, Siemens is

not the only game in town. In the next sections, we’ll look at alternatives to Siemens drives – when you

might consider other brands for a given application – and how to choose an equivalent product if needed.

We’ll  also  discuss  some  real-world  examples  and  best  practices  (including  how  service  providers  like

Precision Electric can help with drive replacements and repairs).
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Alternatives to Siemens VFDs from Other Manufacturers

While Siemens is among the top VFD makers globally, there are numerous other manufacturers offering

comparable performance and features. Depending on your application and support needs, you might find

an alternative drive that fits just as well. Some notable VFD brands and their flagship series include:

ABB (Switzerland): ABB is another market leader, known for its extensive ACS series of drives. ABB’s

drives, such as the ACS580 and ACS880 (general-purpose and industrial drives), are often considered

on  par  with  Siemens  in  quality.  ABB  pioneered  the  Direct  Torque  Control  (DTC) method  for

sensorless vector control, which gives very high torque precision without encoders. ABB drives also

come in low-voltage models spanning fractional kW to multi-megawatt, as well as medium-voltage

drives. They integrate well in plants using ABB control systems or DCS, but also support standard

protocols  (Modbus,  EtherNet/IP,  etc.).  One advantage often cited for ABB is  their  global  support

network and a focus on energy efficiency – for example, ABB’s documentation frequently highlights

energy savings of 20–60% when using high-efficiency motors plus VFDs on pump/fan systems

. ABB’s ACS880 drives similarly offer dual overload ratings (150%/60s heavy duty) like Siemens

,  and  include  built-in  safety  features  and  options  for  low  harmonic  distortion.  In  practice,

choosing  between  Siemens  vs  ABB  may  come  down  to  the  existing  plant  standard  or  specific

technical preferences (such as the availability of a certain communication module or compatibility

with installed motors). Both are reputable choices with broad application coverage.

Rockwell Automation – Allen-Bradley (USA): Rockwell’s Allen-Bradley PowerFlex series drives are

widely used in North America, particularly in facilities that use Allen-Bradley (PLC) control systems.

Models like the PowerFlex 525 (compact class) and PowerFlex 755 (high performance) cover similar

ground to Siemens SINAMICS G and S  series  respectively.  PowerFlex drives  are known for  tight

integration with Rockwell’s Logix PLC platform and Studio 5000 software – for instance, automatic

tag generation and faceplates in FactoryTalk, which is a selling point if you’re an A-B house. In terms

of capabilities, the latest PowerFlex 750-series offer things like safe torque off, network options for

EtherNet/IP  (by  default)  and  others  via  add-on  cards,  and  comparable  variable  torque  energy

savings. However, some users note that earlier mid-range A-B drives (like the PF525) are less feature-

rich or require add-ons for capabilities that come standard in Siemens/ABB drives. If your plant uses

primarily Allen-Bradley controls, sticking with PowerFlex drives can simplify integration (similar to

how  Siemens  drives  benefit  Siemens  PLC  users).  But  otherwise,  there’s  considerable  parity  –  a

PowerFlex 755, ABB ACS880, or Siemens G120 are all high-end drives that can do largely the same

things. It often boils down to support and familiarity: which vendor’s software and interface your

team is comfortable with, and which can be serviced quickly in your region.

Yaskawa  (Japan): Yaskawa  Electric  is  a  highly  respected  drive  manufacturer,  often  praised  by

engineers for rock-solid reliability. In fact, Yaskawa’s reputation in the industry is that their drives

“just keep running” – many anecdotes cite Yaskawa VFDs in service for decades with minimal issues.

Statistically, Yaskawa claims a field failure rate as low as ~0.006%, or only ~62 failures per million

drives,  and an  average  MTBF of  around 28  years for  their  products .  Yaskawa’s  current

lineup includes the GA500 and GA800 series for general-purpose use. The GA800 (heavy-duty range)

spans roughly 0.75 HP up to 1000 HP, directly competing with Siemens SINAMICS G120/G130 or ABB

ACS880 in the low-voltage domain . The smaller GA500 (successor to the older V1000 micro-

drive) covers fractional horsepower up to ~30 HP and is known for its very compact size and simple

setup.  A  notable  aspect  of  Yaskawa  drives  is  their  ease  of  use –  the  parameter  menus  are
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straightforward,  and  Yaskawa  provides  tools  like  DriveWizard software  (and  even  a  Bluetooth

mobile  app for  some models)  to  simplify  configuration .  Yaskawa also  tends  to  maintain

consistency across models;  for  example,  many Yaskawa drives use similar  parameter  codes and

terminal layouts across generations, which eases the learning curve and makes swapping models

easier . Feature-wise, Yaskawa drives support open-loop and closed-loop vector control, have

options for safe torque off, and can connect via Modbus, EtherNet/IP, etc., if required. They might

not have some of the very high-end multi-axis coordination features that Siemens S120 does, but for

the  majority  of  single-axis  applications,  Yaskawa drives  are  extremely  capable.  Many  customers

choose  Yaskawa  as  an  alternative  or  drop-in  replacement if  a  Siemens  or  other  drive  is

backordered, because Yaskawa units are often readily available and reasonably priced. For instance,

Precision Electric has helped clients replace a failed Siemens drive with an in-stock Yaskawa unit to

keep a plant running – since the Yaskawa programming can be set up quickly to mimic the original,

buying time until the Siemens unit is repaired or replaced. In summary, Yaskawa is a top-tier option

if long-term dependability is a priority.

Danfoss  (Denmark)  &  Eaton (USA): Danfoss  and  Eaton  are  also  significant  players  in  the  VFD

market. Danfoss VLT and VACON drives (Danfoss acquired Vacon) are known for robustness in HVAC

and refrigeration industries, among others. They emphasize energy-saving features (Danfoss often

touts algorithms like an Automatic Energy Optimizer and active power factor correction in some

models) and have a strong presence in pump/fan applications.  Eaton offers the  PowerXL series

(such as DG1,  SVX,  and HVAC drives)  and often integrates VFDs as part  of  its  broader electrical

solutions (switchgear, MCCs, etc.). Eaton drives meet IEC standards and are marketed especially for

North  American  users  as  a  user-friendly,  supportable  option.  They  might  not  have  ultra-high-

performance models like Siemens S or ABB ACS880 MultiDrive, but they cover up to medium-high

power  in  general  purpose  categories.  One  differentiator:  some  Eaton  drives  come  with  built-in

Bluetooth  connectivity  and nifty  touchscreen keypads,  showing the  trend toward  usability.  Both

Danfoss and Eaton drives are viable alternatives in situations where their regional support or specific

features (like Danfoss’ reputation in high-ambient temperature performance, or Eaton’s integration

in MCC buckets) provide an advantage. In terms of basic specs – efficiency, overload ratings, network

options – they align closely with the big brands. Danfoss, for example, cites that its drives typically

reach 98% efficiency and comply with all the same IEC 61800 standards, etc., as Siemens/ABB.

Other  Brands: Beyond the  above,  there  are  Schneider  Electric (France)  with  its  Altivar drives,

Mitsubishi  Electric ( Japan)  with the  FR series,  Hitachi,  Fuji  Electric,  WEG,  Control  Techniques

(Nidec), Parker SSD, Toshiba, and several others. Each company has a range of drive series covering

similar niches as Siemens SINAMICS. In fact, the core technologies are quite mature across these

manufacturers – almost all offer sensorless vector control, various digital and analog I/O, extensive

parameter sets, PC tools, and compliance with standards. Differences often come down to specific

features  or  vertical-market  focus.  For  example,  Schneider  Altivar drives  have  been  popular  in

process industries and come with built-in dashboards for energy usage.  Fuji/GE AF series drives

gained traction in certain regions due to competitive pricing. Mitsubishi drives integrate tightly with

Mitsubishi automation systems (similar to Siemens/Allen-Bradley dynamic).  Lenze (Germany) offers

drives favored in packaging and material handling, with some models optimized for decentralized

control.  Hitachi has a lineup (e.g. SJ and WJ series) known for simple, cost-effective drives up to

medium power. For most users, if you have a preferred vendor or local support channel, any of these

brands can likely furnish a drive that meets your requirements. The key is to match the application

needs (power, overload, environment, control features) and ensure you have the software/support
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to commission it. In multi-brand facilities, it’s not uncommon to see a mix of drives all successfully

running side by side – a Siemens on one machine, an ABB on another, etc. Experienced engineers

may have personal favorites, but modern VFDs are generally reliable across the board.

Real-World Examples and Use Cases

To illustrate the impact of VFDs like Siemens SINAMICS in actual practice, here are a few anonymized case

examples:

Energy Savings in Pumping Station: A municipality upgraded the flow control at its water pumping

station  by  installing  variable  frequency  drives  (in  place  of  throttling  valves  on  constant-speed

pumps). In one scenario, a 200 kW pump was outfitted with an ABB ACS580 VFD (comparable in

function  to  a  Siemens  G120X  drive).  The  results  were  dramatic  –  the  station  saw about  a  48%

reduction in annual energy costs for that pump, and additionally the pump’s mechanical seal life

was  extended  by  an  estimated  2  years  because  the  VFD’s  soft-start  and  optimal  speed  control

reduced  strain  on  the  equipment .  This  highlights  a  two-fold  benefit:  significant  energy

savings and maintenance benefits. Many such case studies have been reported in the water industry

and HVAC systems, where VFDs on fans and pumps routinely cut energy usage by 30–50%. Siemens’

own literature notes that its drives can reduce energy consumption by as much as 70% in ideal

conditions , and numerous real-world projects validate substantial savings (on the order of tens

of thousands of dollars per year in utility costs). The payback period for adding a VFD is often just a

couple of years or even months in these situations. For example, a wastewater treatment plant in

Indiana retrofitted VFDs on influent pumps and observed the specific energy per volume pumped

drop from 259 kWh per million gallons to 179 kWh/MG – a ~30% energy reduction, with a payback

under 3 years from energy savings alone .

Improved  Process  &  Quality  Control: In  a  manufacturing  context,  VFDs  can  greatly  enhance

process control. Consider a  conveyor system in a bottling plant:  originally, the conveyors were

either fixed-speed or had only crude on/off controls, causing jerky starts that led to bottle jams and

spills.  After  installing Siemens SINAMICS drives on the conveyor motors,  the plant  programmed

gentle acceleration and deceleration profiles coordinated via the PLC.  This  allowed the conveyor

speed to ramp up and down smoothly in sync with upstream/downstream machines. The result was

the elimination of bottle tipping incidents and a noticeable improvement in throughput. Similarly, in

a plastic extrusion facility, switching from older across-the-line motor starters to modern VFDs (in

this case Lenze i500 drives) enabled much finer speed regulation of extruder screws and take-up

rollers. Operators could adjust speed setpoints in small increments to dial in product thickness. The

tighter control reduced product scrap rates by about 10% and improved overall quality consistency

. These examples show that beyond energy savings, VFDs offer agility in control that can

boost  productivity  and  quality.  Siemens  drives,  with  features  like  internal  PID  controllers  and

adaptive  programming,  are  often  used  in  such  applications  to  maintain  pressures,  flow  rates,

tensions,  etc.,  with  high  precision.  For  instance,  a  SINAMICS  drive  in  pump  service  can  hold  a

constant  discharge  pressure  within  a  narrow  band  by  continuously  modulating  motor  speed  –

something that would be difficult with traditional control valves alone.

Reduced Mechanical  Stress & Maintenance: A  common reason to retrofit  VFDs is  to  alleviate

mechanical  and  electrical  stress on  motor  systems.  When  an  AC  motor  starts  across-the-line

(direct full  voltage),  it  draws an inrush current up to ~6–8 times its normal running current and

• 

59 36

34

60 61

• 

62 63

• 

8

Precision Electric, Inc. 574-256-1000

www.precision-elec.com

https://www.precision-elec.com/wp-content/uploads/2025/07/VFD-on-Pumps_-Benefits-Technical-Insights-and-Best-Practices.pdf?srsltid=AfmBOoomOwIOpzHg3OL7E1x5WWuNYUrt3Bu3_OGI9v55bVnJd6LWyIb_#:~:text=pumping%20fell%20from%20259%20kWh%2FMG,the%20order%20of%20%E2%82%AC3%2C000%20per
https://www.precision-elec.com/wp-content/uploads/2025/07/VFD-on-Pumps_-Benefits-Technical-Insights-and-Best-Practices.pdf?srsltid=AfmBOoomOwIOpzHg3OL7E1x5WWuNYUrt3Bu3_OGI9v55bVnJd6LWyIb_#:~:text=found%20that%20using%20a%20VFD,and%20trimming%20speed%20based%20on
https://www.siemens.com/us/en/products/drives/sinamics-electric-drives/low-voltage-drives/lv-drives-topics/energy-efficiency.html#:~:text=Since%20motors%20draw%20more%20than,of%20industrial%20power
https://www.precision-elec.com/wp-content/uploads/2025/08/ABB-Variable-Frequency-Drive-%E2%80%93-Comprehensive-Technical-Guide-Comparison.pdf?srsltid=AfmBOoqGcfFHZIq40jtRwYxpJd4C5Gz7b4Q_Sg-8izGNVxaMLSrOdbwU#:~:text=illustrate%2C%20a%20wastewater%20plant%20in,ABB%20documented%20a%20water%20pumping
https://www.precision-elec.com/wp-content/uploads/2025/08/ABB-Variable-Frequency-Drive-%E2%80%93-Comprehensive-Technical-Guide-Comparison.pdf?srsltid=AfmBOoqGcfFHZIq40jtRwYxpJd4C5Gz7b4Q_Sg-8izGNVxaMLSrOdbwU#:~:text=observed%20the%20specific%20energy%20per,an%20ACS580%20drive%2C%20while%20also
https://www.precision-elec.com/wp-content/uploads/2025/08/ABB-Variable-Frequency-Drive-%E2%80%93-Comprehensive-Technical-Guide-Comparison.pdf?srsltid=AfmBOoqGcfFHZIq40jtRwYxpJd4C5Gz7b4Q_Sg-8izGNVxaMLSrOdbwU#:~:text=end,%E2%80%93%20which%20can%20boost%20productivity
https://www.precision-elec.com/wp-content/uploads/2025/08/ABB-Variable-Frequency-Drive-%E2%80%93-Comprehensive-Technical-Guide-Comparison.pdf?srsltid=AfmBOoqGcfFHZIq40jtRwYxpJd4C5Gz7b4Q_Sg-8izGNVxaMLSrOdbwU#:~:text=Lenze%20VFDs%20with%20integrated%20PID,boost%20productivity%20and%20reduce%20downtime


produces a large torque spike. This sudden jolt can strain couplings, belts, gearboxes, and the driven

machine, and also causes voltage dips in the power supply. A VFD, by contrast, soft-starts the motor

– ramping up frequency and voltage gradually per a set acceleration time. This limits the inrush

current typically to about 1.5x (150%) of rated, instead of 6x+, and avoids the shock load . For

example, a pumping system that experienced frequent water hammer and pressure surges on start/

stop found that using drives eliminated the pressure overshoot, thereby protecting the pipes and

valves and extending their life . In another case, a lumber mill replaced old motor starters on

a large saw with VFDs, and saw maintenance needs plummet – the smooth ramp-up reduced belt

and chain breakage, and motor bearing life improved because there were no more across-the-line

torque  shocks.  From  a  maintenance  perspective,  VFDs  also  often  include  diagnostics  that  help

predict failures (e.g. warning of an overload condition, monitoring running hours, logging trips).

Users can be alerted to issues like cooling fan failure or increasing drive temperature before a failure

occurs. All these factors mean less unplanned downtime. In one study at a pulp & paper mill, by

replacing  ~20  aging  drives  with  new  VFDs,  the  facility  observed  that  unplanned  drive  failures

dropped by 76%, greatly improving uptime . The reliability of modern VFD hardware, combined

with the gentler treatment of the mechanical system, significantly cut the frequency of production

interruptions. This kind of improvement is typical when upgrading to newer drives – not only are the

electronics more robust, but the stress on the driven equipment is lower, so the whole system lasts

longer.  As  an  added  bonus,  using  VFDs  can  reduce  certain  electrical  stresses:  drives  inherently

provide soft-stopping as well (preventing sudden motor stops that cause belt slippage or product

jolts),  and they can be configured to  ride through brief power dips or do an automatic restart,

which helps keep a process running during minor power disturbances.

These examples underscore the multifaceted benefits of deploying quality VFDs like Siemens SINAMICS:

energy efficiency, better process control, and equipment longevity.  While initial costs for drives and

their installation/conditioning (like adding output filters or shielded cables if needed) are a consideration,

the  returns  often  include  energy  cost  savings,  less  wear-and-tear,  and  improved  productivity  –  all

contributing to a strong ROI.

Maintenance, Replacement, and Support Considerations

Implementing  VFDs  is  not  just  about  choosing  the  right  product  –  it’s  also  about  having  a  plan  for

maintenance and support over the drive’s lifecycle. Siemens drives are known for durability, but like any

complex electronic, they can fail due to power surges, heat, or simply aging capacitors. To maximize uptime,

preventive maintenance and quick support response are key.

Routine Maintenance: Siemens publishes maintenance guidelines for its drives, which typically include

keeping  cooling  passages  and  fans  clear  of  dust,  ensuring  electrical  connections  remain  tight,  and

periodically  checking  for  warning  fault  codes  that  might  indicate  wear  (such  as  a  fan  runtime alarm).

ENVIRONMENT is critical – for example, a drive in a cabinet clogged with dust or running above its rated

temperature  will  have  a  shorter  life.  Many  Siemens  VFDs  have  replaceable  cooling  fans  and  DC  bus

capacitors; following the recommended replacement interval (often every several years for fans, and 7–10

years for DC capacitors depending on usage) can prevent failures. It’s also wise to keep spare fan kits or

interface modules on hand for critical drives, since those can be swapped quickly without replacing the

whole unit. Siemens provides diagnostic software and even cloud-based monitoring (for high-end systems)

to analyze drive condition over time, which can be part of a predictive maintenance program.
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Repairs and Service: If a Siemens drive does fail, users have a few options – send it out for repair, have on-

site technicians troubleshoot, or replace it with a new unit. Precision Electric, Inc., for example, offers drive

repair  services  where experienced technicians  diagnose down to  component  level  (using oscilloscopes,

semiconductor testers, etc.) and replace failed IGBTs, capacitors, control boards, and so on. They maintain a

library  of  Siemens  schematics  and  test  each  repaired  drive  under  load  to  verify  functionality.  It’s  not

uncommon for a repaired drive to be turned around faster than the lead time of a new replacement, which

can be crucial when production is at stake. For older Siemens models that are discontinued, third-party

repair or refurbishment can extend their life while a migration plan is put in place. An anecdotal case: A

factory running a legacy Siemens MasterDrive unit faced failure and a long lead time for a new SINAMICS

replacement, so a repair center was able to fix the MasterDrive and keep the line running, buying time to

schedule  a  proper  upgrade.  Having a  relationship with a  reliable  drive service provider is  a  smart

strategy to handle these situations.

Replacement  and  Cross-Compatibility: In  emergencies  or  retrofit  projects,  it’s  often  necessary  to

substitute one brand of VFD for another. This can be due to availability (as seen recently, global supply chain

issues have made certain drive models hard to get, so plants might temporarily use whatever brand is in

stock).  The good news is that basic VFD functionality is  similar across brands, but  careful attention is

required for a smooth swap. For example, if replacing a Siemens drive with another brand (say Yaskawa or

ABB), you need to match the power/voltage rating, overload capacity, and ensure the control logic can be

adapted. Siemens parameter names will  differ from others, so the commissioning engineer must cross-

reference settings (e.g. acceleration times, min/max frequency, any special control macros). IO wiring might

also differ – one brand’s digital input for “run” might be sink logic vs another’s source logic, etc. In one real

scenario, a  beverage bottling plant had a critical 10 HP Siemens VFD that failed, and no spare Siemens

unit was immediately available. As a stop-gap, the maintenance team installed a Yaskawa GA500 drive they

had as a spare (pre-programmed with the same basic parameters). The Yaskawa was electrically compatible

and they were able to get the motor running with minimal adjustments, avoiding any production downtime.

The failed Siemens unit was then sent for repair, and eventually reinstalled – but the contingency plan paid

off by preventing a line stoppage. Planning for spares – even if they are not the identical model – can save

thousands  of  dollars  in  lost  production.  Some  users  keep  a  couple  of  “universal”  drives  that  can  be

configured to replace various drives in a pinch. It’s important, however, when doing a swap or retrofit, to

verify any unique features: for instance, if the Siemens drive was using a specific communication protocol

or encoder feedback,  the replacement drive must support that or you may lose functionality. Likewise,

safety interlocks need mapping – e.g. Siemens STO versus another brand’s STO (wiring and reset logic

could vary). In summary, multi-brand expertise is valuable. Precision Electric and similar service firms often

help  customers  by  recommending equivalents  (knowing that,  say,  “Drive  X  from Brand A is  essentially

similar to Drive Y from Brand B”) and even pre-loading parameter sets to make a change-out fast.

Support and Documentation: When selecting a VFD brand, consider the availability of  documentation

and technical support. Siemens provides extensive manuals, application notes, and has a global support

line.  They  also  have  an  online  portal  (Siemens  Industry  Online  Support)  where  users  can  download

firmware, ask questions, and find FAQs. Other major manufacturers offer similar resources. Some smaller

or low-cost brands might lack depth in documentation or local support, which can be frustrating if you

encounter  a  problem.  For  mission-critical  installations,  sticking  to  brands  like  Siemens,  ABB,  Rockwell,

Yaskawa, etc., usually ensures you can get help when needed – either from the OEM or from third-party

specialists who are familiar with those drives.
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Finally, it’s worth noting the importance of keeping spare parts or spare drives for critical applications. The

mean time between failure of drives is quite high (Siemens and others often exceed 20–25 years MTBF in

specs), but external factors like surges or overheating can cause failures unpredictably. For a production

line,  having at  least  one spare drive  (or  a  plan to  overnight  express  one)  is  cheap insurance.  If  using

Siemens, an advantage is that their widespread use means distributors often stock common models or can

get them quickly. Precision Electric and similar distributors sometimes stock popular Siemens VFD models

(and their competitor equivalents) precisely to support customers in emergency situations. Being prepared

– by backing up drive parameter files, documenting the settings, and knowing a cross-reference if Model A

is unavailable – is part of best practices in modern automation maintenance.

Conclusion

Siemens SINAMICS VFDs offer a powerful and versatile solution for motor control, with a range that covers

nearly any requirement and features that meet modern industry standards. They bring strong performance,

safety integration, and seamless automation integration, especially in Siemens-centric plants. At the same

time,  the landscape of  variable frequency drives includes many capable players –  from ABB and Allen-

Bradley to Yaskawa, Danfoss, and beyond – each with their strengths. The  best choice of VFD ultimately

depends  on  the  specific  application,  the  existing  control  environment,  and  the  level  of  support  and

familiarity available. In many cases, a Siemens drive will be an excellent choice for its quality and integration

benefits; in other cases, an alternative brand might offer better availability or a particular feature needed. 

What’s clear is that incorporating VFDs (whether Siemens or otherwise) is a proven way to save energy,

improve process control, and extend equipment life. The key for engineers and maintenance teams is to

leverage  these  devices  to  their  fullest  –  by  selecting  the  appropriate  drive  for  the  job,  installing  and

programming it correctly, and maintaining it proactively. With the right drive and support in place, users

can expect smoother operations, significant cost savings, and a high degree of confidence in their motor-

driven  systems.  And  if  challenges  arise,  resources  like  manufacturer  documentation  and  experts  from

companies like Precision Electric are there to help keep those drives – and your operations – running at

peak performance.
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