
Lenze SMVector Variable Frequency Drives (VFDs)

Overview

The Lenze SMVector series (formerly Lenze AC Tech SMV) is a family of advanced variable frequency drives

designed  for  versatile  motor  control  in  industrial  and  commercial  applications.  These  compact  drives

support both simple Volts/Hertz (V/Hz) control and sophisticated sensorless vector control, allowing them to

deliver  precise  speed and torque regulation without  the need for  motor  feedback devices .  The

SMVector VFDs are widely used on equipment such as conveyors, pumps, mixers, packaging lines, and fan

systems, where dynamic speed control, high starting torque, and energy efficiency are desired . With

a professional yet user-friendly design, the SMVector series provides a robust solution to improve process

performance and reduce energy consumption across a broad range of industries.

Power Range and Configuration: Lenze SMVector drives cover a wide power spectrum to accommodate

both fractional horsepower motors and larger machinery. Standard models range from approximately 0.33

HP (0.25 kW) up to 60 HP (45 kW) in output capacity . The series is offered in multiple input voltage

configurations, including single-phase 120 V or 230 V for smaller motors, and three-phase 200–240 V, 380–

480 V, and even up to 600 V for higher power systems . This flexibility makes the SMVector suitable for

global use, supporting North American 230/460 V grids as well as European 400 V supplies and Canadian

575/600 V mains. All drives produce three-phase output for standard AC induction motors, with an available

frequency range typically from 0 Hz up to 500 Hz for applications requiring extended speed range . Each

unit is rated for 150% overload for 60 seconds, with many models allowing a 200% short-term overload

(approx.  15  s) to  handle  heavy  startup  loads  or  transient  shock  loads .  This  ensures  excellent

performance in high-inertia or high starting torque applications – in fact, the SMVector can produce roughly

190–200% of its rated torque at low speeds, thanks to its sensorless vector algorithm . Such high

starting torque capability (e.g. sustaining ~195% torque during acceleration) is valuable for overcoming stiff

loads and quickly ramping up machinery without stalling .
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Key Features and Performance

A Lenze SMVector VFD (IP31 model) – a compact, user-friendly drive with advanced control features.

The  SMVector  series  distinguishes  itself  with  a  combination  of  advanced  motor  control  features  and

practical design elements. Below are some of the key features and capabilities of Lenze SMVector VFDs:

Sensorless  Vector  Control: Every  SMVector  drive  includes  sensorless  vector  (open-loop  vector)

control mode in addition to standard V/Hz mode. In sensorless vector mode, the drive continuously

monitors  motor  electrical  characteristics  and  adapts  output  voltage  and  frequency  to  maximize

torque production at all speeds . This enables  full rated torque down to very low speeds

(approximately 1 Hz) without an encoder, achieving a typical  60:1 speed range or better in open-

loop operation . In practical terms, even at crawling speeds, an SMVector-driven motor can still

generate strong shaft  torque for high starting load or precision slow-speed tasks – a significant

improvement over basic V/Hz drives where torque drops off below ~5–10 Hz . This sensorless

vector capability gives fast dynamic torque response, enabling the drive to recover speed quickly

from sudden load changes.  For  example,  if  a  heavy load is  applied suddenly,  the SMVector  can

respond and regain the set speed within fractions of a second  – all  without any encoder

feedback.  For applications like machine tools or mixers that experience shock loads,  this  means

more stable operation and less risk of stalling.

Programmable  V/Hz  Modes: In  addition  to  vector  mode,  the  SMVector  supports  multiple  V/Hz

profiles.  It  can  run  in  a  standard  constant  torque  V/Hz mode  or  an  “enhanced”  V/Hz mode

optimized  for  variable  torque  loads  (like  fans/pumps) .  Users  can  adjust  the  voltage-

frequency curve or select preset V/Hz patterns to suit different motor characteristics and load types.

This  flexibility  ensures  that  even  in  simpler  control  mode,  the  drive  can  be  tuned  for  efficient

performance (e.g. reducing voltage at light loads to save energy). The SMVector also features an

auto-tuning function for motor parameters: upon commissioning, the drive can perform a motor

• 

10 13

13

14 10

15 16

• 

17 18

2

https://www.practicalmachinist.com/forum/threads/what-really-is-vector-sensorless-drive.276144/#:~:text=Vector%20drives%20,standard%20V%2FHz%20drives%20can%20achieve
https://www.practicalmachinist.com/forum/threads/what-really-is-vector-sensorless-drive.276144/#:~:text=During%20initial%20set,60%3A1%20speed%20range%20or%20better
https://www.practicalmachinist.com/forum/threads/what-really-is-vector-sensorless-drive.276144/#:~:text=During%20initial%20set,60%3A1%20speed%20range%20or%20better
https://www.practicalmachinist.com/forum/threads/what-really-is-vector-sensorless-drive.276144/#:~:text=From%20about%206%20to%2060,below%205%20or%206%20Hz
https://www.practicalmachinist.com/forum/threads/what-really-is-vector-sensorless-drive.276144/#:~:text=Vector%20drives%20,standard%20V%2FHz%20drives%20can%20achieve
https://www.lenze.com/fileadmin/lenze/documents/en-us/flyer/CB_SMV_Brochure_04-2018_nocrops.pdf#:~:text=Dynamic%20Speed%20Regulation%20Recovery%20from,SMV%20Performance
https://www.lenze.com/fileadmin/lenze/documents/en-us/flyer/CB_SMV_Brochure_04-2018_nocrops.pdf#:~:text=Shock%20loads%20are%20no%20match,environments%20Plastic%20enclosure%2Fblack%20anodized%20heatsink
https://www.unisgroup.cz/pdf/EN/Lenze-SMV-IP65-Frequency-Converter-Brochure.pdf#:~:text=offer%20fast%20dynamic%20torque%20response%2C,and%20fan%20and%20pump%20systems
https://www.unisgroup.cz/pdf/EN/Lenze-SMV-IP65-Frequency-Converter-Brochure.pdf#:~:text=the%20ideal%20motor%20control%20solution,situ%20operation.%20Flexibility


calibration to measure the motor’s impedance and optimize its control model . Auto-tuning helps

maximize torque accuracy and efficiency in vector mode, and it simplifies setup for the user.

Multiple Acceleration/Deceleration Profiles: To further tailor performance, the SMVector provides

dual  programmable  acceleration  and  deceleration  ramps,  with  linear  or  S-curve  (curvilinear)

ramp options . Users can select from preset ramp shapes (Lenze offers up to 5 different S-

curve profiles) or configure linear ramp times to soft-start or soft-stop the motor. Gentle S-curve

accel/decel  is  useful  to reduce mechanical  shock in conveyors or material  handling,  while faster

linear  ramps  can  be  used  when quick  speed  changes  are  needed.  The  drive  even  supports  an

auxiliary braking mode – for instance, a special “fast stop” ramp or a coast-to-stop command can

be  invoked  for  emergency  stopping.  In  conjunction  with  its  braking  features  (see  below),  this

ensures safe and controlled stops under various conditions.

Braking  and  Stopping  Features: The  SMVector  includes  standard  DC  injection  braking

functionality, which can apply DC current to the motor at stop for quick braking or holding of a load

. The injection braking voltage and duration are adjustable (e.g. the drive can automatically

inject DC for a fixed time when stopping, or continuously if configured) . For even greater braking

torque,  Lenze offers  an  optional  dynamic braking module that  connects  to  the drive .  The

SMVector has built-in logic to control an external brake resistor module – when equipped, this allows

the drive to dissipate regenerative energy and decelerate high-inertia loads faster without tripping.

(The SMVector itself does not include an internal braking resistor; a dedicated external brake resistor

or module is required for dynamic braking on models that need to dissipate significant energy .)

These braking options let the SMVector handle applications like centrifuges or saws that demand

rapid  stopping,  while  its  standard  DC  braking  suffices  for  general  stopping  needs  on  smaller

systems. 

Onboard  PID Control: A  notable  built-in  feature  of  the  SMVector  drives  is  the  integrated  PID

controller with sleep mode. This allows the VFD to maintain process variables like pressure, flow, or

temperature by adjusting motor speed automatically. For example, in a pump system, the SMVector

can regulate motor speed to hold a setpoint pressure, using its analog input for feedback from a

transducer. The PID loop includes an energy-saving “sleep” function that can stop the motor when

the measured variable is satisfied (no demand) and wake it up when needed . This avoids

running the motor unnecessarily and can save energy in systems with intermittent demand. Such

features  make  the  SMVector  ideal  for  fan  and  pump  applications where  PID  control  can

dramatically improve efficiency and consistency (replacing mechanical throttling or bypass valves).

The  drive’s  fast  response  and  stability  in  PID  mode  have  been  praised  in  HVAC  and  pumping

scenarios for maintaining setpoints with minimal overshoot.

Digital and Analog I/O: The drive is equipped with a  configurable I/O suite to support various

control schemes. Each SMVector has 5 digital inputs,  1 digital output,  1 analog input (0-10 V or

4-20 mA), 1 analog output, and a Form C relay output (NO/NC) . The digital inputs can be used

for start/stop commands, preset speeds, jogging, direction control, or user-defined functions (for

example, one input could trigger an alternate acceleration rate or an external fault reset).  A DIP

switch on the drive (or a parameter setting) allows selection of  positive or negative logic for the

inputs (sink or source) to adapt to different wiring preferences . The analog input typically

serves as a speed reference (accepting 0–10 VDC or 4–20 mA signals from potentiometers or process

controllers), and it features loss-of-signal detection to safely stop or fault the drive if the reference
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is lost . The analog output is scalable and can be programmed to represent variables like output

frequency, motor torque, motor current, or power – useful for monitoring purposes (e.g. sending

motor load level to a PLC or meter) . Additionally, the relay output provides a durable way to

signal  run status,  drive ready/fault,  or other conditions to external  systems (rated for form-A or

form-C contacts as required). Overall, this I/O flexibility means the SMVector can serve as more than

just a speed controller – it  can perform as a basic automation controller for many motor-driven

processes, handling logic for inching, sequencing, and safety interlocks directly via its programmable

I/O.

Preset  Speeds  and  Motorized  Potentiometer: For  applications  that  require  discrete  speed

setpoints,  the SMVector offers  8 preset speeds that  can be selected via binary combinations of

digital  inputs .  This  is  convenient  for  machines  with  multiple  fixed  speeds  (for  example,  a

conveyor  with  slow/fast  settings  or  a  mixer  with  different  recipe  speeds).  In  addition,  the  drive

supports a motorized potentiometer (MOP) function , which allows two push-buttons (wired to

digital  inputs)  to  increment  or  decrement  the  speed  reference.  This  “up/down”  speed  control

simulates the action of turning a potentiometer and is useful for remote stations where an operator

might  increase  or  decrease  speed  gradually  with  momentary  buttons.  Between  preset  speed

selection, analog reference, keypad control, or network control, the SMVector gives multiple avenues

to set the motor speed, accommodating a wide variety of control scenarios.

User Interface and Programming: Ease of use is a strong focus in the SMVector’s design. The front

panel includes an  intuitive keypad and LED/LCD display (depending on model) that make setup

and operation straightforward .  Typical  drives have a 2-line display and a few simple buttons

(Start/Stop,  Mode,  Up/Down  arrows,  Enter)  for  navigating  parameters.  Lenze  provides  a

standardized parameter structure across the SMV series, and common tasks (like changing a speed

setpoint or acceleration time) can be done with minimal scrolling. For quick configuration, the drive

features an Electronic Programming Module (EPM) – a small removable memory chip that stores

all the drive’s parameters. This EPM memory chip can be easily swapped between drives or updated

using an external programmer, enabling instant cloning of drive settings . For example, an

OEM can program one SMVector  and then simply  copy  the  EPM module  to  all  other  drives  on

identical  machines,  saving considerable time.  The EPM can even be pre-loaded with parameters

before installing into a drive, and the SMVector will boot up with those settings immediately .

This is extremely handy for maintenance and replacement – if a drive fails, the EPM from the old unit

can be plugged into a new SMVector, which will then run with the exact same configuration (avoiding

the need for manual reprogramming). Lenze also offers an optional EPM external programmer tool

that can store multiple drive profiles and transfer them to EPM chips at a workbench . Overall,

the  combination  of  a  user-friendly  keypad  interface  and  the  portable  EPM  memory  makes  the

SMVector easy to commission and service, even for personnel who may not be drive experts. This

focus  on  simplicity  extends  to  installation  as  well  –  the  drives  are  designed  with  pluggable

connectors and clear labeling to minimize wiring hassle .

Communications  and  Networking: In  modern  automated  systems,  VFDs  often  need  to

communicate  with  PLCs,  SCADA,  or  other  devices.  The  SMVector  can  be  outfitted  with  optional

communication modules to integrate into various industrial networks. Supported fieldbus protocols

include  Modbus RTU (via RS-485 serial  built-in),  and plugin modules are available for  CANopen, 

DeviceNet,  PROFIBUS,  EtherNet/IP,  and Lenze’s own  LECOM protocol .  With the appropriate

module,  an  SMVector  drive  can  be  controlled  and  monitored  by  a  central  controller,  enabling
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features  like  remote  start/stop,  speed  setpoint  over  the  network,  reading  diagnostics  (current,

frequency, alarms), and integration into plant-wide control systems. For example, using an EtherNet/

IP module, the SMVector could be connected into a Rockwell/Allen-Bradley PLC network as an AC

drive node, allowing explicit or implicit messaging for high-speed control. This level of connectivity is

important for Industry 4.0 and IIoT scenarios as well – data from the drive (like energy consumption

or load)  can be fed into supervisory software for  analysis.  It’s  worth noting that  the SMVector’s

successor  products  (Lenze  i510/i550  series)  include even more  built-in  communications,  but  the

SMVector remains capable in networked environments through these add-on modules. The modular

approach means you only add the cost/complexity of a network interface if needed, keeping the

base drive cost-effective for simpler standalone applications.

Protection and Safety Features: The SMVector drives come with a full suite of protection functions

to guard themselves and the motor. Standard protections include overcurrent and motor overload

protection,  overvoltage/undervoltage trips,  short-circuit protection,  ground fault protection,

and  overtemperature monitoring .  The  drive  has  an  internal  UL-approved  motor  thermal

overload  function  (electronic  I²t  sensing)  that  can  shut  down the  drive  if  the  motor  is  drawing

excessive current  for  too long,  preventing motor  damage .  It  also monitors  its  own heatsink

temperature and DC bus voltage, giving warnings or faults if limits are exceeded. The SMVector’s

firmware provides fault codes and status messages to help diagnose issues (e.g. indicating if a fault

was caused by overload, over-voltage, etc.). Additionally, the drive includes a programmable auto-

restart feature for certain faults – for example,  it  can be set to automatically reset and resume

operation after a trip (for unmanned remote pump stations, etc.), with a limit on retry attempts for

safety . For integration into safety circuits, the SMVector has a “Safe Torque Off” input on some

models (or can be wired to an external safety relay to cut power) – though as a sub-micro drive it

does  not  offer  advanced  SIL-rated  safety  functions.  All  SMVector  units  are  UL  508C  listed for

compliance with industrial control panel standards and carry the CE mark, meeting the relevant IEC/

EN standards (including EN 61800-5-1 for electrical safety and EN 61800-3 for EMC when installed

with proper filtering) . They are also RoHS compliant and built with robust design practices to

ensure reliable long-term operation.

Enclosure Types and Options

One of the standout aspects of the Lenze SMVector series is the variety of enclosure options available,

which  broadens  the  environments  and applications  where  these  drives  can be  utilized.  The  drives  are

offered in two main enclosure ratings: IP31 (NEMA 1) and IP65 (NEMA 4X).

IP31 – Standard (NEMA 1) Enclosure: The IP31 models are intended for installation in clean, dry

areas (typically inside electrical panels or enclosures in a control room). An IP31 rating (equivalent to

NEMA 1) provides protection against larger foreign objects and some falling dirt, but it is not sealed

against water. This is the most common and cost-effective version of the SMVector . The IP31

drives have an open heatsink and vented design to allow air cooling of the internal electronics. They

are usually mounted inside a larger cabinet or provided with some cover if used on a machine frame.

The compact form factor of the SMVector is often noted – even the larger horsepower units have a

relatively small footprint for easy panel layout. These standard models cover the full power range up

to 45 kW (60 HP) . They are suitable for the majority of general-purpose motor control tasks in

ambient environments that are not exposed to moisture or dust. For example, an SMVector in IP31
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might  be  installed  in  a  factory  automation  panel  controlling  a  conveyor  or  mixer,  where  the

surrounding area is dry and the panel provides the necessary protection.

IP65 – Watertight (NEMA 4X) Enclosure: For harsher conditions, Lenze offers the SMVector in an

IP65 rated version (sometimes marketed as “SMV NEMA 4X”). These drives come in a fully sealed

enclosure that is dust-tight and protected against water jets and outdoor weather . The IP65

models are built with rugged polycarbonate or coated metal housings that make them suitable

for washdown duty and corrosive environments.  They are ideal for applications in the  food and

beverage  industry,  wastewater  plants,  chemical  processing,  and  outdoors –  anywhere  that

might involve spray water, high humidity, or hose-down cleaning . The SMVector IP65 can be

wall-mounted near the motor or machine, enabling  decentralized installations where a separate

control cabinet is not needed. Internally, these drives use a totally enclosed, non-ventilated (TENV)

design – heat is dissipated through the heatsink (often black anodized for better radiation) since

there are no cooling fans or vents . This TENV approach keeps contaminants out. The IP65 units

support power ratings up to about 22 kW (30 HP) , which covers most medium-size motors

(higher powers are generally handled by the IP31 in a cabinet due to heat dissipation needs). A clear

benefit of the NEMA 4X models is that they can be mounted directly on processing equipment or wall

pillars close to motors – reducing wiring runs and giving operators local access to the drive’s keypad

if needed. For example, many  conveyors in food production use IP65 SMVector drives mounted

alongside the motor, because the area is regularly washed down; the drives’ sealed construction and

corrosion-resistant housing allow them to withstand such cleaning procedures.

Integral Disconnect and Other Options: Lenze made available certain  optional variants of the

SMVector to further enhance its usability. One popular option on the IP65 version is an  integral

disconnect switch on the front of the drive . This is a factory-mounted switch (often a rotary

handle) that provides a local means of power isolation. Having a disconnect on the VFD itself is very

useful for maintenance – an operator can power off the drive right at the unit before servicing the

motor  or  drive,  satisfying  lock-out/tag-out  safety  requirements  without  needing  a  separate

disconnect  enclosure.  Another  benefit  is  during  emergency  situations;  the  drive  can  be  cut  off

quickly at its location. Additionally, integrated EMC filters are available on some SMVector models

(particularly the filtered IP65 versions) to meet CE electromagnetic compatibility (EMC) standards

. These internal RFI filters reduce electrical noise emissions back into the mains, helping the

installation comply with EN 61800-3 or other relevant EMC regulations for industrial environments.

Using a filtered drive simplifies compliance in Europe and other regions with strict emission limits –

otherwise external line filters would be required. It’s noteworthy that Lenze offered the SMVector

NEMA 4X in both  polycarbonate (plastic) enclosures and stainless steel or painted versions for

different levels of chemical resistance. The standard IP65 is a high-grade plastic which is lightweight

and corrosion-proof,  sufficient for most needs . However, for very aggressive washdown (like

food processing with direct high-pressure cleaning and caustic agents) or certain pharmaceutical

applications, a stainless steel enclosure variant was made available (this resists chemical attack and

doesn’t  crack  under  thermal  stress).  These enclosure  material  options  ensure  the  SMVector  can

maintain longevity in tough environments. 

In summary, the SMVector’s enclosure flexibility means users do not have to engineer custom protection

for the drive – they can simply choose the model that suits the site conditions. This saves cost and space,

and it broadens the drive’s appeal from factory floors to field installations. The IP65 units, in particular,

highlight Lenze’s focus on  decentralized drive solutions, where the drive can be an integral part of the
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machine out on the factory floor. Whether in a control cabinet or mounted next to a motor in a washdown

area, the SMVector provides the same level of performance and functionality.

Lenze SMVector VFD in a NEMA 4X (IP65) enclosure, suitable for washdown and outdoor environments.

Real-World Applications and Benefits

The  Lenze  SMVector  VFDs  have  been  successfully  employed  in  countless  applications,  delivering  both

technical and economic benefits. Below we discuss some common use cases and the advantages observed:

General Industrial Machinery: The SMVector’s versatile performance makes it a go-to choice for

controlling conveyors, mixers, grinders, and machine tools in manufacturing. For example, on a

conveyor  system,  using an SMVector  drive  allows precise  speed regulation to  match production

rates, soft starting to avoid jerking products,  and dynamic braking to quickly stop belts at exact

positions. In a real deployment, a packaging line that incorporated SMVector drives on its conveyors

and rotary tables improved its throughput by enabling on-the-fly speed adjustments and reducing

downtime from mechanical jams (the drives’ fast fault recovery and robust overload capacity handle

intermittent jams without tripping). Similarly, machine tools and woodworking equipment benefit

from the high low-speed torque of sensorless vector drives – an SMVector on a lathe or mill can

maintain  cutting torque at  low RPM,  improving quality  in  threading or  heavy  milling cuts.  Even

though the SMVector is an open-loop drive, its performance in such scenarios has been compared to

more expensive closed-loop systems. In fact, many OEMs have standardized on SMVector drives for

mid-range  machinery  because  they  hit  a  sweet  spot  of  cost,  ease  of  use,  and  motor  control

precision. A notable example is in  food processing: one mixer manufacturer uses IP65 SMVector

drives  on dough mixers,  leveraging the washdown design and the built-in  PID to  gently  mix  at

various programmed speeds and automatically  slow down if  torque spikes (preventing motor or

gearbox damage). The result was a reduction in mechanical wear and improved batch consistency.
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Pumps and Fans (HVAC and Process Fluid Control): One of the primary drivers for adopting VFDs is

the energy savings in variable torque applications like pumps and fans. The SMVector, with its PID

control  and  sleep  mode,  is  well-suited  to  these  tasks.  By  replacing  constant-speed  motors  and

throttle valves with SMVector-controlled pumps, users can dramatically cut energy use by running

pumps at the exact speed required. According to industry analyses, variable speed drives typically

save 15–40% of energy in pump/fan systems by avoiding wasteful throttling, and even a modest

speed  reduction  (e.g.  20%)  can  yield  roughly  50%  energy  savings due  to  affinity  laws .  In

practice, Lenze SMVector drives have been retrofitted on municipal water pumps and building HVAC

fans to capitalize on these savings. For instance, a municipal water treatment plant that upgraded

several fixed-speed pumps with VFDs reported about a 30% reduction in energy consumption on

those units . The SMVector’s ability to handle wide input voltages was useful here, as some

pumps were on 480 V and others on 208 V – the same drive series covered both with different

models.  In  building automation,  SMVector  drives  running large air  handler  fans  not  only  saved

energy but improved comfort by ramping fan speeds gradually and holding duct pressures constant

via  PID.  Importantly,  the drives’  sleep mode cut  off fans during periods of  no demand,  further

reducing energy and extending equipment life. Lenze (and other manufacturers) often cite that such

VFD installations pay for themselves in a few years or less from energy savings alone. As a broader

example, ABB documented a case where a modern drive and high-efficiency motor package in

a plastic manufacturing plant slashed energy costs by about 60% compared to the old fixed-

speed  system .  This  illustrates  that  all  major  drive  brands,  including  Lenze,  can  deliver  huge

efficiency gains when applied to the right application – and the SMVector is a proven tool in this

regard.

High  Torque  /  Heavy  Duty  Applications: Thanks  to  its  robust  overload  tolerance  and  torque

control,  the SMVector finds use in applications demanding high starting or running torque. One

scenario is cranes and hoists: an SMVector drive on a hoist can provide the necessary torque to lift

at low speeds and offers microprocessor-controlled braking for holding loads (though for full hoist

safety a closed-loop system might be used, SMVector can handle smaller hoists or auxiliary lifts).

Another example is  agriculture and grain handling equipment – augers and conveyors moving

grain often start under load. A sensorless vector drive can start these systems without mechanical

clutching.  Users  have  reported  that  upgrading  old  across-the-line  starters  to  SMVector  VFDs

eliminated the frequent stalling issues and belt wear, because the drive could smoothly ramp up the

auger speed and deliver extra torque at low frequency to break loose packed material.  The  fast

current limit and protection functions in the SMVector also help here, as they automatically reduce

frequency to avoid trip during overload, rather than simply faulting out. In one case, a grain mill in

the U.S. Midwest replaced aging motor starters on conveyor motors with modern drives (some were

Lenze SMVs, others were a mix of brands). They not only saw a reduction in mechanical stress (belts

and gearboxes lasted longer) but also noted a drop in peak electrical demand – the soft starting

from VFDs meant the facility’s peak amperage stayed lower, avoiding costly utility surcharges. While

this wasn’t solely attributed to Lenze drives, it  underscores how  vector VFDs can improve both

mechanical and electrical system performance simultaneously.

Improved Process Control and Product Quality: Using VFDs like the SMVector often translates into

better process control, which can directly improve product quality in manufacturing. For example,

consider a  plastic extrusion line that needs precise speed control to maintain consistent product

thickness. If that line originally ran the extruder at constant speed, it might have seen variations

whenever upstream conditions changed. By implementing an SMVector drive on the extruder and
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synchronizing  it  with  feeder  drives,  the  manufacturer  could  finely  tune  the  screw  speed.  The

sensorless vector control kept torque high at all  speeds, ensuring the screw didn’t  bog down as

material  viscosity  fluctuated.  The result  was tighter  tolerances on the extruded product  (reports

noted scrap rate reduction on the order of 10% after adding VFD control). In  mixing and dosing

systems too, having the ability to program multi-step speed profiles (using the SMVector’s preset

speeds or a PLC controlling it via Modbus) means recipes can be executed exactly the same every

time. For instance, a paint mixer might stir slowly to begin, then ramp to a high speed shear, then

back off – all automated by the drive and yielding a more uniform mixture. The repeatability and

programmability of the SMVector thus gives process engineers much finer control compared to

simple motor starters. Additionally, because the SMVector can log run hours and provide analog

feedback (e.g. load or speed), it’s easier to implement quality monitoring – any deviation in motor

load  might  indicate  a  process  issue  (like  a  jam  or  a  viscosity  change),  triggering  an  alarm  or

adjustment.

Energy Efficiency and Cost Savings: Beyond the raw energy savings on variable loads, SMVector

drives contribute to operational savings in other ways. They reduce mechanical wear by eliminating

harsh start/stop cycles – belts, gears, and bearings all last longer when a motor is ramped smoothly

instead of  across-the-line  starts.  This  translates  to  lower  maintenance costs  and less  downtime.

Many facilities found that installing VFDs deferred or eliminated the need for system upgrades. For

example, an HVAC system was able to meet cooling needs with smaller pumps once VFDs allowed

more  precise  control,  avoiding  an  expensive  pump overhaul.  Another  facility  avoided  having  to

increase the size of  its  power feeder cables when adding new machinery;  by using soft-starting

drives, the inrush currents stayed low, keeping the existing electrical infrastructure adequate. These

are  indirect  cost  savings  that  can  be  significant  over  time.  From  an  energy  standpoint,  the

SMVector’s efficiency is quite high – the drive itself has low losses (modern IGBT-based inverters like

SMV are often 95–97% efficient). Additionally, features like the “sleep mode” and automatic energy

optimization in V/Hz mode help shave off extra power usage. It’s also noteworthy that the SMVector

meets the EU Ecodesign directives (EN 50598-2 / EN IEC 61800-9-2) for drive energy efficiency

,  meaning it  meets or exceeds standardized efficiency classes for variable speed drives.  This

compliance attests to Lenze’s design focus on minimizing losses and delivering an energy-efficient

product.

Multi-Manufacturer Interoperability: In many projects, SMVector drives operate alongside other

brands  of  VFDs  (such  as  ABB,  Siemens,  Eaton,  Yaskawa,  etc.),  and  they  have  shown  excellent

interoperability. The adoption of industry-standard control signals and protocols (like 0-10V, 4-20mA,

Modbus) means an SMVector can be dropped into an existing system without trouble. For example,

a retrofit project in a plant might replace a failed drive from another manufacturer with a Lenze

SMVector;  thanks  to  the programmable  I/O and flexible  parameter  set,  the  SMV can usually  be

configured to mimic the prior drive’s behavior closely (terminal functions, acceleration rates, and so

on). Many system integrators keep SMVector drives in stock as a “universal replacement” for sub-50

HP drive needs because of this flexibility and the availability of common fieldbus modules. Moreover,

Lenze’s strong global support network  ensures that even if  a facility has a mix of drives, the

SMVector users can get technical support readily for integration questions. This cross-compatibility

and support are important in reducing the risk of adopting one brand over another.
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Conclusion and Key Takeaways

The Lenze SMVector  VFD series  stands out  as  a  well-rounded,  high-performance drive solution that

brings vector-drive capabilities into an easy-to-use package. Its broad power range and multiple voltage

models  mean  there’s  likely  an  SMVector  for  almost  any  standard  motor  one  might  encounter  –  from

fractional  horsepower  pumps to  50+  HP industrial  machines.  At  the  same time,  its  rugged enclosure

options (IP31 or IP65) allow it  to be deployed in diverse environments,  from clean control  cabinets to

washdown processing floors,  without  custom engineering.  Technically,  the  SMVector  delivers  excellent

motor control: users get the benefit of sensorless vector algorithms for high torque and stability, an array

of programmable features (I/O logic, multi-speed presets, PID control, etc.), and the convenience of modern

extras like network communications and removable memory (EPM). 

From a  business  perspective,  deploying  SMVector  drives  can  lead  to  tangible  improvements  –  energy

savings, reduced downtime, better process quality, and extended equipment life.  Case studies and

industry data consistently show that incorporating VFDs like the SMVector on variable load applications

yields  double-digit  percentage  energy  reductions  and  fast  ROI .  Furthermore,  the  simplicity  of

installation and programming means that  engineers  and maintenance personnel  can implement  these

drives  with  confidence.  The  EPM  memory  module  feature,  in  particular,  is  a  highlight  that  simplifies

maintenance  and  provides  insurance  against  long  downtime –  a  drive  can  be  replaced  and

reprogrammed in minutes by swapping the pre-configured EPM, getting the system back up and running

with minimal disruption . 

In  summary,  the  Lenze  SMVector  VFDs  offer  a  compelling  mix  of  performance,  flexibility,  and user-

friendliness.  They  embody  many  of  the  advances  in  drive  technology  –  from vector  control  to  digital

connectivity – in a cost-effective product. Whether the goal is to improve a fan system’s efficiency, enhance a

conveyor’s speed control, or modernize a machine with outdated starters, the SMVector series provides a

proven solution. Its success across various manufacturers’ applications (including references from ABB and

Yaskawa use-cases) underscores that it  competes strongly with other top drive brands in reliability and

capabilities .  For  Precision  Electric’s  customers  and  any  facility  looking  to  solve  motor  control

challenges,  the  Lenze  SMVector  remains  a  versatile  workhorse  drive  that  can  elevate  system

performance while ensuring ease of integration and support.
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