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CHAPTER – I: Introduction to Drives 

 

1. What is VVVF Drive? 
 
VVVF drive (also called VVVF Inverter) is a power electronic controller used to control 
the speed of 3 phase AC Motors (synchronous or induction) by varying the frequency 
and voltage applied to the motor terminals. Voltage and frequency relationship is decided 
based on the motor name plate data and the load characteristics. 
 
Advantages of VVVF Drives are – 
a) Stepless speed can be achieved which is required in process control. 
b) Energy saving. 
c) Improvement in productivity. 
d) Process improvement and better quality of the product. 
 

2. What are the other names for a VVVF drive? 
 

 VFD : Variable frequency drive 
 VSD : Variable speed drive 
 ACD : AC Drive 
 Inverter 
 Drive 
 

3. What is the typical power circuit configuration of a VVVF Drive? 
 
Typical power circuit configuration involves 3 phase diode rectifier at the input to 
convert the AC input to DC voltage, LC or C filter to reduce the ripple in the DC 
voltage. 3 phase IGBT inverter stage converts this DC voltage into variable 
frequency output as per the desired pattern to achieve 3 phase output. 
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4. What are the different types of VVVF Drive? 
 
VVVF drives are generally classified into three types based on the type of 
control philosophy adopted for motor control: 
 
 Scalar control (standard V/F control) 
 Sensor –less vector control 
 Vector control (with speed sensor) or Flux vector control 

 
Whatever may be the control philosophy, the basic architecture will be as per Figure 
shown below. For flux vector control pulse generator / encoder (or PG) will be 
mounted on motor shaft as a feedback element. 
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5. What is scalar (V/F) control? 
 
In scalar control, relationship between voltage and frequency of the AC voltage 
applied to the motor terminals is predetermined by the user. This relationship 
gets marginally altered in scalar drives sometimes, to improve the performance 
of the drive. Scalar controlled inverters can have only speed control and these 
are ideal for group/multi drives or constant frequency sources. 
 

 
                            

Alteration of V/F ratio 
 
              

              
          

Multi-motor application with scalar or V/F control 
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6. What is vector control or closed loop control? What are the typical 
applications? 
 
In Vector Control, current is controlled with two independent components i.e., 
torque component and flux component. These components are computed by the 
AC Drive based on the rotor position, rotor speed and motor parameters. Motor 
speed and torque are controlled rather than output frequency. Relationship 
between voltage and frequency is decided by operating conditions. Vector 
controlled inverters invariably use encoders for rotor speed and position 
feedback. As flux and torque components of current are decoupled, fast 
dynamic response is obtained. It is possible to get more than rated torque at 
zero speed also. Vector control can be achieved for single motor only. Vector 
control inverters are used for applications demanding near zero speed 
regulation, wide speed control range and excellent dynamic response. E.g. 
paper machine drives, film line drives etc. 
 
 

7. What is Sensor-less Vector (open loop vector) Control? 
 
In sensor-less vector control, motor speed is estimated based on the measured 
motor terminal parameters and hence speed sensor is avoided. Based on motor 
parameters and computed rotor speed, flux and torque component of motor 
current are computed rotor speed, flux and torque component of motor current 
are computed. As flux and torque component of current are independently 
controlled fast dynamic response is achieved although not as good as flux 
vector. Speed regulation is better than scalar drives and typical value is+/-0.5%. 
This speed regulation is typically achieved in the range 1:50 or above. High 
starting torque (>150%) is also achievable by this control. 
 
 

8. What is PWM Control? 
 
Pulse Width Modulation (PWM) is the method of control where variable voltage 
& frequency is achieved from a fixed DC voltage using switching devices. DC 
voltage is applied for some time in the cycle and in the remaining period; no 
voltage is applied to the load. Microprocessor based control keeps adjusting the 
duty ratio (ratio of ON period to cycle time) depending on speed reference signal 
given, and output voltage thus varies from nearly zero to rated voltage. 
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9. What is carrier frequency / switching frequency? What is its effect on 
inverter performance?  
 
Carrier frequency is the frequency of the modulating wave which will determine 
the pulse numbers per half cycle in the PWM waveform. With higher carrier 
frequency the number of switching’s per second will be higher and hence, 
harmonics in the output voltage are reduced causing smoother motor rotation 
even at low speeds. This also helps reduce motor losses & audible noise levels. 
However, higher carrier frequency causes increased device losses. Hence, 
rating of the drive may have to be reduced at higher carrier frequencies. 
 
 

10.  What is rated (KVA) OUTPUT CAPACITY? 
 
It is the apparent power that can be delivered continuously by the inverter, 
represented by the product of rated output voltage and rated output current, at 
the rated output frequency, This is calculated as 3 x rated output voltage x rated 
current)/1000. 
 
 

11.  What is rated output voltage? 
  
Rated output voltage is the fundamental r.m.s value of the output terminal 
voltage at rated input and output conditions. 
 
 

12. What is the rated output current? 
 
The current flowing through the output terminals and equivalent to the total 
r.m.s. value, at specified (rated) input and output conditions. The rated output 
condition indicates the condition which satisfies the rated output voltage, rated 
output current, rated output frequency and rated load p.f. (power factor). 
 
 

13. What is the rated input voltage & frequency? 
 
The terminal voltage (r.m.s. value) of the inverter ac input specified as the 
reference rating. Similarly, rated frequency is the AC input frequency determined 
as the specified rating. 
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14. What is input voltage variation and frequency variation? 
 
Input voltage and frequency variation range wherein the inverter can deliver the 
rated current without affecting the life of the equipment. Other specifications 
such as output power, voltage, speed holding accuracy & speed regulation, etc. 
may not be met during the variation. 
 
 

15. What is the power factor as claimed by manufacturers? 
 
Input power factor can be specified in two ways i.e. displacement power factor 
and harmonic power factor. If diode rectifier is used displacement between the 
fundamental voltage and current is nearly zero and hence displacement power 
factor is approximately 1.0. Harmonic power factor in the ratio of input effective 
power and input apparent power. This depends on output speed and load 
conditions and also on input line impedance. It is normally specified at rated 
input and output conditions. Power factor depends on the power circuit 
configuration. 

 
 
16. What is input KVA capacity? 

 
The capacity determined by the product of rated AC input voltage and AC input 
current under the rated input and output conditions. 
 
 

17. What is the frequency / speed range? 
 
Frequency/speed range is the ration of minimum and maximum 
frequency/speed in the defined operating condition. E.g. 1:40 speed range with 
constant torque (CT) mode. 
 
 

18. What is frequency stability/accuracy? 
 
Frequency stability / accuracy indicates the ratio of frequency variation range to 
the maximum frequency after the frequency has been adjusted, at specified 
conditions of line voltage and frequency variations, and at a specified 
temperature e.g., ±0.5% at 25°c. 
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19. What is Inverter efficiency? 
 
Inverter efficiency is the ratio of the output power to the input power of inverter at 
rated output conditions i.e., with rated voltage, rated current & rated power factor 
at the output of inverter. 
 
 

20. What are the different types of V/F patterns? and what are their 
applications? 
 
Following are the different V/F patterns normally provided in inverters and their 
typical applications: 
 
Linear   - Conveyor, Extruder (Constant torque) 
Square Law  - Fan, Pump (Variable torque) 
Bend characteristics - Special Mixers. 
 
 

21. What is V/F Ratio? 
 
V/F Ratio is the ratio between rated voltage and base frequency set in the 
inverter. This has to match with V/F ratio for the motor to ensure proper 
functioning of drive system. 
 
 

22. What is torque / voltage boost? 
 
Motor flux is reduced below the rated level when just V/F ratio is maintained at 
frequencies much below the rated frequency. To maintain the flux/starting torque 
additional voltage needs to be applied to motor terminals to motor terminals. 
This is called voltage/torque boost. 
 
 

23. What is acceleration/deceleration time? 
 
Acceleration time is the time taken by inverter to increase the output 
speed/frequency to the maximum value from zero after run command is given 
with the maximum frequency/speed reference set. Deceleration time is the time 
inverter will take to decrease the output speed/frequency to zero after stop 
command is given with output frequency/speed at maximum value. 
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24. What is automatic voltage regulation? 
 
The process by which inverter output voltage is aimed to be kept at the desired 
value irrespective of input voltage variations and load variations. However, 
output voltage can never be greater than the input voltage. 
 
 

25. What is dynamic braking? 
 
Dynamic braking (DB) in the inverter comes into operation during deceleration of 
the motor. During deceleration, motor works like an induction generator and 
returns the kinetic energy of the load to DC link of the inverter. Dynamic braking 
control connects the DB resistor across the DC link using a power switch to 
dissipate the energy in the resistor. The power switch is controlled by the PWM 
firing Pattern decided by the microprocessor, which determines the switching 
pattern depending on DC link voltage. This method is recommended when 
deceleration time is short compared to operating duration. Constant deceleration 
torque can be achieved by this method. 
 
 

26. What is regenerative braking? 
 
In regenerative braking, load kinetic energy is returned to the DC link due to 
induction generator operation of motor. Energy from the DC link is fed back to 
the source through regenerative converter or by PWM converter. This method is 
recommended wherein braking torque is either needed continuously or when 
load inertia is constantly changing making it impossible to design DB resistors 
which will give desired braking action under all operating conditions or when 
great potential of energy savings is there for loads with considerable 
regeneration duty. 
 
 

27. What is a DC brake/DC injection brake? 
 
During DC injection braking, DC voltage is applied between two motor terminals. 
Losses take place in the rotor and braking torque is generated. Braking torque 
generated falls with speed. This method is normally used at low speeds only for 
good parking accuracies. 
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28. What is overload capacity? 
 
Overload capacity specifies the higher than rated current the inverter can handle 
within the specified (and short) time limit e.g. If IRATED = 11a, overload = 150% 
for 1 min. and 200% for 2 sec., inverter can handle 15A for 1 min. and 20A for 2 
sec. without trip. 
 

29. What are different starting methods provided? 
 
Following starting methods are provided in inverters. Starting method is 
selectable by user: 
 Minimum frequency start – Inverter starts with min. frequency with run 

command. 
 Starting with last operating frequency – Inverter starts with the frequency 

at the time of stop. 
 Starting with the frequency matched with motor speed – Inverter detects 

motor speed and starts with the matched frequency. 
 

30. What are the different stopping methods provided? 
 
Following stopping methods are provided in inverters and they are selectable by 
user: 
 Deceleration stop – Power to the motor cut off only after min. frequency is 

reached. 
 Coast to stop/ instantaneous cut off motor – Power to motor cut off 

instantaneously on stop command. 
 

31. What is slip frequency compensation? 
 
Slip frequency compensation facility is provided in scalar inverters to improve 
the speed holding accuracy. With the feature invoked, we can get accuracy 
close to or even better than +/- 2%. Motor slip frequency is calculated based on 
motor current and is added to the output frequency. 
 

32. What is torque limit feature? 
 
Torque computation function calculates the output torque demanded by the 
motor based on the motor parameters, load current and voltage. If the torque 
demanded is more than the set limit, speed is reduced till torque demanded is 
less than the set limit. 
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33. How is torque control different from speed control? 
In torque control mode, speed of the motor is adjusted in such a way that output 
torque developed is as per the set torque reference value, provided 
programmed speed limits are not violated. In speed control mode, output speed 
is maintained at the set speed value irrespective of the torque demand 
conditions provided programmed torque limits are not violated. 
 
 

34. What is over current protection? 
 
If the power device (IGBT or IPM) current exceeds the safe limit due to output 
short circuit or due to any other reason, output devices get stressed suddenly. 
Over current protection circuit senses the device current and instantaneously 
trips the inverter if the current exceeds the safe limit. 
 
 

35. What is over voltage protection? 
 
If the DC link voltage exceeds the safe limit, devices and filter capacitors are 
likely to get stressed. To avoid this, devices are switched off when DC voltage 
exceeds a set limit say, 800V DC for a 400 V class inverter. 
 
 

36. What is overload protection?  
 
Inverter has specified overload capacity. If the same is exceeded, inverter is 
tripped and “overload fault” is annunciated. 
 
 

37. What is ground fault protection?  
 
Ground fault can cause large unbalanced currents to flow through the devices 
leading to premature failure. The sensing circuit within the inverter detects this 
abnormal condition and instantaneously trips the inverter. 
 
 

38. What is over frequency / speed protection? 
 
Over frequency/speed protection trips the inverter if the output speed/frequency 
exceeds the set limit. This protection is provided to avoid damage to the load 
system due to over speed. 

39. What is electronic thermal protection for motor? 
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Motor cannot handle the same current (if self cooled) at all frequencies. Inverter 
will have motor thermal model, which calculates the current, the motor can 
handle at any frequency. If the model matches the motor characteristics, motor 
can be protected against overheat by inverter. This function is called electronic 
thermal overload protection. 
 
 

40. What is stall prevention? 
 
While accelerating the load, if the current exceeds the predetermined limit, 
acceleration time is intelligently extended by microprocessor to avoid probable 
over current trip. Similarly, during deceleration, if the DC voltage exceeds the set 
limit, deceleration time is intelligently extended by microprocessor to avoid 
probable over voltage trip. These two functions are together called as stall 
prevention. There is also a feature of stall detection (and prevention) during 
running which can be programmed in some inverters. 
 
 

41. What is under voltage protection? 
 
If DC Voltage reduces below a safe limit, inverter is tripped since it becomes 
difficult to maintain near rated torque & power conditions as per load demand, 
without violating permissible current flow This function is called under voltage 
protection e.g. UV trip level approx. 300 V DC for a 400V class inverter. 
 
 

42. What is retrial protection? 
 
Inverter has facility to automatically reset the faults if retrial protection is 
enabled. Normally overload, under voltage and over voltage faults are allowed to 
be reset automatically. 
 
 

43. What is protection or fault history? 
Protection history function stores some recent faults along with status of the 
inverter / motor at the time of fault for easy diagnosis. Typical faults such as 
overvoltage, over current, speed etc are stored. 
 
 

44. What are the normal frequency setting signals accepted? 
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Normal frequency setting signals by inverters are (0 to +10V), (0 to – 10V) 
(+10V to – 10V), (4 to 20mA), Serial input (RS485/ RS232) and Keypad input, 
raise-lower through DIPS. 
 
 

45. What is meant by programmable inputs? 
 
Digital inputs to the inverters are programmable to provide flexibility and to 
reduce the number of terminals. They are called programmable inputs. 
Functions programmable are multi speed inputs, multiple acceleration, direction 
of rotation, etc. 
 
 

46. What is meant by programmable outputs? 
 
Digital output from the inverters are user programmable to provide flexibility and 
to reduce the number of output terminals. Functions programmable are; speed 
reach, zero speed, under voltage, etc. 
 
 

47. What is the operating temperature range? 
 
Operating temperature range specifies the range wherein the inverter is 
expected to function reliably. If the range is exceeded, life is adversely affected. 
Eg 0 to 50° c. 
 
 

48. What is storage temperature range? 
 
Storage temperature range specifies the range wherein inverter if stored will not 
affect the functioning of the inverter. E.g. -20°c to 70°c. 
 
 

49. What is operating humidity? 
 
Max. operating humidity specifies the limit on relative humidity wherein the 
inverter can function reliably. If operating humidity exceeds the limit, corrosion of 
parts will occur and adversely affect the reliability of the equipment. 
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50. What is the acceptable altitude? 
 
Altitude specification gives the maximum altitude up to which the inverter can 
work without any duration. Use of the inverter above the specified altitude can 
result in reduced cooling of the inverter by the cooling fans due to reduced air 
density and consequent tripping/mal-operation. 
 

51. What is enclosure protection? 
 
Enclosure protection specifies the protection of the inverter against the ingress 
of solid and liquid. E.g. IP20 – (product protected against ingress of solids with 
diameter more than 12mm and no protection against liquid ingress). 
 

52. What is AC Reactor/Line Choke? 
 
AC Reactor is used when supply line has to be isolated from commutation 
notches caused by the inverter and to reduce the rectifier peak current. It also 
has other beneficial effects like lesser harmonics reflected back to mains, better 
real input power factor, and better filtering of EMI/RFI effects from inverter to 
supply side. 
 

53. What is DC Reactor? 
 
DC reactor is utilized to minimize the input current harmonics and to improve the 
input power factor. This is connected between rectifier and capacitor filter. 
 

54. What is noise filter? 
 
Noise filter is an electrical device involving inductor and noise capacitor, 
connected to inverter input or output or both, to suppress the electromagnetic 
noise associated with high frequency switching of inverter output transistor 
section, which, if unabsorbed or unsuppressed, can cause electromagnetic 
interference with nearby sensitive electronic equipment. 
 

55. What is closed loop control? 
 
In closed loop control reference quantity is compared with the measured 
quantity and corrective action is taken to achieve the reference. E.g. closed loop 
speed control. 
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56. What is BJT? 
 
Bipolar junction Transistor (BJT) is high voltage high current ‘Darlington’ 
transistor with built in freewheeling device. This is a current controlled device 
with a typical current gain of 100. Maximum switching frequency of inverter 
using BJT is limited to less than 5KHz. 
 

57. What is IGBT? 
 
Insulated Gate Bipolar Transistor (IGBT) is a high voltage, high current device 
with input MOS stage and output transistor stage. It has built in freewheeling 
diode also. IGBT is a voltage controlled device with high speed switching ability. 
Inverters using IGBTs have switching frequency up to 15KHz. 
 

58. What is IPM? 
 
Intelligent Power Module (IPM) is the power device having IGBT along with its 
driving circuit and protection features. It accepts control directly. IPM simplifies 
the driving circuit of inverters. 
 

59. What is integrated power pack? 
 
Integrated Power Pack has both inverter and rectifier portion of the drive in the 
same device. These devices are available in low current rating (Up to 15A). 
 

60. What are cooling methods adopted in inverters? 
Inverters are normally provided with forced cooling arrangement. In lower ratings 
up to 4kW natural cooled design is adopted. 
 

61. What is speed regulation? 
 
Speed regulation specification gives variation of speed expected by the variation 
of load on the motor from no load to full load with input supply held constant, or 
variation of speed expected due to the variation of input supply at a constant 
load on the motor, or a specific combination of above happening simultaneously. 
Variation is expressed as the percentage of rated speed of motor. Speed 
regulation is dependent on the control method adopted in the inverter. 
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62. What is auto tuning? 
 
Auto tuning is a function wherein motor electrical parameters normally not 
mentioned on the nameplate (like leakage inductance, no load current, etc.) are 
automatically measured and stored by the inverter. The procedure involves 
connection of motor to inverter and giving an “auto-tune run” or: auto - 
identification run” command, after some basic nameplate data have been 
entered. Some parameters are learnt even without the motor running (inverter 
passes a dc current during this period) and some more during running – the 
entire process is over in a matter of minutes. The parameters thus learnt are 
used to “model” the motor correctly in the software for vector algorithms to be 
solved with sufficient accuracy. 
 

63. What is minimum frequency / speed limit? 
 
Min. frequency / Speed limit is the frequency / speed below which the motor will 
not operate if the reference command is lower than the set value. 
 

64. What is maximum frequency / speed limit? 
 
Maximum frequency / speed limit is the frequency / speed above which motor 
will not operate if the frequency / speed reference is greater than this value. 
 

65. What is base speed/ frequency? 
 
Base speed/frequency is the speed/frequency at which rated voltage is to be 
applied to the motor. 
 

66. What is constant torque range? 
 
Constant torque range is the speed/frequency range when motor flux/V/F ratio is 
maintained constant. 
 

67. What is constant power range? 
 
Constant power range is the frequency/speed range when motor terminal 
voltage is maintained constant. 
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68. What is a 4 quadrant drive? 
 
Four quadrant drives can work in both forward and reverse directions and 
torques can be motoring or braking in either directions. Two quadrant drives can 
work in both the directions of rotations with only motoring torque or one direction 
of rotation with both motoring and braking torques. 
 

69. What is gate drive? 
 
Gate drive is the control signal given to the gate of the IGBT or IPM to control its 
switching pattern/operation. 
 

70. What is frequency / speed setting resolution? 
 
Frequency / speed setting resolution is the smallest step change possible in 
frequency / speed. This depends on the setting method i.e. analog, digital. 
 

71. What is SMD? 
 
Surface Mount Devices (SMD) are compact components which do not need 
through holes on the PCB for mounting. This decreases PCB size allowing the 
components to be mounted on both the sides of printed circuit board. 
 

72. What is ASIC? 
 
Application Specific Integrated Circuit (ASIC) is an integrated circuit designed for 
specific purposes/ functions as per requirement of the product. ASIC can reduce 
the number of components used in the controller card and its size. 
 

73. What is preset Speed function? 
 
Preset speed function has multiple speeds programmed on the inverter which 
are selected by digital inputs. E.g. 16 speeds can be selected by 4 inputs (since 
binary combination of states of three inputs can give rise to 24 = 16 states). 
 

74. What is Shoot through Protection? 
 
Shoot through protection protects the inverter devices against over current 
caused by the switch on of two devices in one limb at the same time. For this 
protection current in the DC link is sensed. 
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CHAPTER – II: Special features / Benefits / Control IOs 

 
1. What are the different modes of control available with inverters? 

 
An inverter can be used in following modes: 
a. V/F control. 
b. V/F with PG. 
c. Open Loop (sensor less) Vector Control. 
d. Flux Vector (closed loop) Control. 
 

2. Is a speed feedback device necessary for proper operation of motor with 
inverter? 
 
No, the inverter can work in “open loop” i.e. without any speed feedback. 
Inverter can be operated with “open-loop V/F control” or “open loop vector 
control”. However, it is also possible to have closed-loop V/F as well as vector 
control with addition of Pulse Generator (PG) & an option card. 
 

3. Is a motor of any specific design / characteristics required for inverter 
control? 
 
No, with inverters of voltage-fed design, any standard motor can be used. The 
inverter can adapt itself to any standard motor. 
 

4. How does the inverter adapt itself to any standard motor? 
 
The Inverter adapts itself to any standard motor using a built-in function called 
“auto-tuning” or “motor identification”. Using this function, the motor parameters 
necessary for inverter operation & control are automatically measured and 
permanently stored in the memory of the inverter. 
 

5. Does the inverter need the input power supply in a specific phase 
sequence? 
 
No, most (diode-based) inverters are insensitive to input-supply phase 
sequence. Hence, they work even if the input supply is not in the proper phase 
sequence. 
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6. After installation, if the input phase supply is reversed, will the motor 
rotate in the reverse direction? 
 
No, the direction of rotation of the motor is dependent only on the inverter 
control. It does not depend on input supply phase sequence i.e. output terminals 
of inverter. 
 

7. If an application requires operation in both directions, are reversing 
contractors required? 
 
No, the direction of motor rotation can be reversed “electronically” within the 
inverter itself. Therefore, reversing contractors are not required. The inverters 
have reversing feature as a standard built-in facility. 
 

8. Is the output frequency dependant on the input frequency? 
 
No, the output and input frequency are independent to each other. For example, 
with rated input frequency of 50Hz, it is possible to get rated inverter output 
frequency of 60Hz, or even up to 400Hz. 
 

9. Is it possible to control the run-up (acceleration time) of the motor? 
 
Yes, the acceleration time can be adjusted (set) over a large range using the 
inverter. Similarly, the deceleration rate can be adjusted using the inverter. It is 
also possible to have multiple slopes (accn./decn.rates) and changeover from 
one rate to another rate to another rate using external command. 
 

10. Is the V/F ratio fixed throughout the operating range? 
 
No, not necessarily. Even with V/F control, it is possible to set a variable V/F 
pattern, matching with the load pattern. Therefore, the V/F ratio could be 
different at different operating output frequency/speed points. 
 

11. What is the minimum speed which can be achieved using inverter? 
The minimum achievable speed depends on the control method (V/F or vector 
control) and whether open-loop or closed-loop. It also varies from manufacturer 
to manufacturer. But typically, a 1:20 speed range in open-loop V/F control and 
1:50 in open-loop vector control is available. That means it is possible to have 
5% and 2% of rated motor speed as minimum speed, respectively. 
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12. What are the typical protections available with the inverter? 
 
The inverter is typically equipped with various protections such as input & output 
single-phasing, overload, short-circuit, earth fault, supply under voltage etc. 
 

13. How does the user set-up the inverter? 
 
The user sets up the inverter using a key-pad, which allows the user to do the 
various settings as required for the application, the key-pad also helps the user 
in fault-display and other annunciation. 
 

14. How does the inverter take care of problem of mechanical resonance of 
the mechanical rotating system? 
 
The inverter can bypass specific frequencies where mechanical resonance is 
expected / experienced. The user can store several such frequencies in the 
inverter. 
 

15. What happens to the parameters set within the inverter if the power supply 
to the inverter is put ‘off’? 
 
The parameters are stored in the memory, and are retained even if the power 
supply to the inverter is switched off. Thus the settings done by the user for a 
specific application are always retained in the inverter memory. 
 

16. How does the user know about any fault in the inverter? 
 
The inverter automatically displays any fault on the key-pad. It also captures the 
values of operating parameters at the time of fault. 
 

17. In which ways is it possible for other automation systems to communicate 
with the inverters? What all can be done using such a communication 
facility? 
 
The inverters are typically equipped with one or more of the standard hardware 
communication protocols, such as RS 232, RS 485, and RS 422 working on one 
or more than one accepted software communication buses like MEMOBUS or 
PROFIBUS-DP etc. Using any of these, it is possible for other automation 
systems to communicate with the inverters for sending the set points, reading 
operating data, giving start/stop/forward/reverse commands etc. 
 
 

18. What is meant by “speed search”? 
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“Speed Search” is the feature of an inverter to “catch a motor on the fly”. Using 
this it is possible to connect a running motor to an inverter on line, without 
chances of spurious inverter trip out. 
 

19.  Whether drives I/Os are configurable? 
 

 DI : Sinking / sourcing with internal 24VDC or external  
 DO : Relay (230VAC or 30VDC) & opto-coupler outputs (48VDC max) 
 AI : -10 to +10VDC or 4-20mA 
 AO : -10 to 10VDC  
 Pulse train input : 0-32kHz 
 Pulse train output : 0-32kHz 

 
20.  Whether drives have safe-toque off / safety inputs? 

Yes, drives have safety inputs & one output to comply with safety standards 
EN61800-5-1, EN954-1/ISO13849 Cat. 3, IEC/EN61508 SIL2. 
 

21. What are the ways to store the programming parameters? 
 

 Control card memory 
 Digital operator memory 
 Terminal block memory  

 

 

 


