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Abstract— This paper focuses on the modernization in 

traditional scalar V/f control technique. In this proposed 

system, the basics of scalar V/f control method are kept 

intact but the mere change is incorporated in the equipments 

used as compared with the equipments used in the earlier 

methods. This method is relatively less complicated, cost 

effective and reliable method to be incorporated in industry 

dealing with change in speed of induction motors drive in 

the system. Proposed system consists of source connected to 

IPM module, DSP TMS320F2812 and IM of 0.75KW and 

feedback is maintained by eQEP sensor. The paper shows 

the results of induction motor when it is loaded and 

concluded the maintenance of V/f ratio to constant level. 

Thus, promises the effectiveness of the system. 
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I. INTRODUCTION 

Induction motors are widely used in many industries. But in 

high speed operation, mostly this motors are not used 

because its output changes with respect to load connected 

ultimately, causes the wear and tear of the motor. So, it is 

not preferable to use it for the high precision system. So, 

numerous advancements were done in order to use the 

simplicity of induction motor speed control in the system. 

Many papers claim the solution for effectiveness of V/f 

control by methods like boosting the voltage [1], stator 

resistance compensation technique, slip frequency 

compensation, oscillation suppression compensation [2] and 

also, cutoff frequency was maintained at 1 rad/sec to show 

that it will work at low frequencies also [3]. But, the 

limitations were observed as the boost voltage is difficult to 

determine. Compensations techniques assures reliability and 

highly précised system but leads to increased complexity of 

the system and ultimately the cost. System will work only 

on the cut off frequencies equal to 1 which will be constraint 

for a system. So, there rose a need of the system which will 

eliminate these limitations without changing the concept and 

will acquire the wide range of speed control of IM. 

II. PROPOSED SYSTEM 

Fig.1 shows the block diagram of the proposed system 

consisting of IPM module, DSP TMS320F2812, eQEP 

sensor, induction motor. Also DSO (Digital Signal 

Oscilloscope) can be used for checking the pulses at the 

IGBTs 

A. 1 phase, 230V AC supply is given to the IPM module. 

B. IPM Module 

It is the abbreviation of Intelligent Power Module. It 

provides the over voltage and over current protection to the 

system. It provides protection against temperature rise. 

Here, it acts as inverter. It converts analogue signal into its 

equivalent digital signal. So, it is called as intelligent power 

module. Ultimately, this is the heart of the system, we can 

say, as it is performing all the main functions of the system. 

 

Fig. 1: Block Diagram of Modern V/F Control Technique 

for The Closed Loop Operation of Induction Motor Drive 

Using DSP TMS320F2812 

Fig2. shows the front panel of the IPM module. It 

can be turn ON and OFF by switch on the left top 

corner.MCB will turn on the kit. On the left side, at the 

bottom user can connect 1ph and also the 3 phase supply if 

needed. Rectification is done. On the top, at the right corner, 

display for DC voltage is provided. 2 pin ports are provided, 

one for the feedback signal and other for the PWM signals. 

There are six IGBTs of 1200V, 25A capacity 

connected as shown will be acting as inverter. 3ph AC 

source is obtained at the output of IPM module that is at the 

right side bottom corner.  1200V, 10A IGBTs for over 

voltage breaking is provided. 

 
Fig. 2: Front Panel VIEW of IPM 

C. DSP TMS3202812 

To turn ON DSP switch is provided at left top corner. The 

DSP kit used in this system consists of 2 ports: At the top 

left corner, one for PWM signal (64 pin port) other for the 

ADC Feedback path (32 pin port). One display is provided 
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for the display of execution of the program. For decrement, 

increment and reset, the switches are provided at the right 

side bottom corner. Programming can be done by CCSv3.3. 

This kit provides 60 million instruction per second 

to execute on it. It is used to compare and modulate. 

Emulator is connected to interface it with the computer for 

programming purpose. C or C++ language can be used for 

the programming purpose. 

 
Fig. 3: Actual DSP TMS320F2812 

D. Induction Motor 

Here, 1 hp asynchronous induction motor is connected at the 

output of IPM module. It is a 3 phase motor with current 

rating 1.8A, voltage rating of 415 V. RUNS at the maximum 

speed of 1415 rpm with 0.8 pf. 

E. Eqep Sensor 

This is the special type of sensor which acts also as low pass 

filter. This is the QUADRATURE PULSE ENCODER used 

for measuring the speed of Induction motor. It has dark or 

white bands as shown in fig.4. Suppose, reference white 

band overlaps another white band after 1 min time that 

means it will record the speed in rpm by measuring the total 

pulses or bands. So, speed will be recorded. 

 
Fig. 4: eQEP SENSOR 

III. WORKING PROCEDURE 

Connect the equipments carefully. Just turn on the PC which 

has the programming and interface to DSP with the help of 

emulator.  Start MCB of IPM module. Gradually increase 

the voltage to 300 V (DC). Then, motor will run. Set the 

speed by toggle (increment-decrement switch) switch at the 

DSP TMS320F2812. Apply the physical load by tightening 

the belts over IM. Measure the speed. 

For turning OFF, directly reduce the voltage to 0V, 

switch off MCB and turn off the DSP. 

A. Outputs from DSO 

 
Fig. 5: For IGBT 1 and IGBT4 

 
Fig. 6: For IGBT 3 and IGBT6 

 
Fig. 7: For IGBT1 and IGBT6 

 
Fig. 8: For IGBT3 and IGBT4 
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B. Simulation Diagram of the Complete System 

 
Fig. 9: MATLAB Simulation for Close Loop Operation of 

Induction Motor 

IV. MATLAB SIMULATION OUTPUT 

 
Fig. 10: Simulation Output of Proposed System 

V. EXPERIMENTAL RESULTS 

Voltage 

(volts) 
fset fact 

Set 

speed 

Actual 

speed 

v/f 

set 

v/f 

act 

147.22 17.7 17.7 502 502 8.29 8.29 

161.30 19.4 19.3 550 549 8.29 8.3 

234.92 28.3 28.2 801 800 8.3 8.3 

Table 1: 

VI. CONCLUSION 

From the above experimental results it is clear that for the 

set speed and reference speed v/f ratio at the loaded 

condition are constant. This set speed and actual speed are 

nearly same because of the fast processing device DSP 

TMS320F2812. It processes the data fast and gives the 

triggering to the IGBTs and hence, fast operation is takes 

place and speed doesn’t change at the output. So, this 

system assures the precision, reliability and efficiency of the 

system. This system can be work for the motor having the 

rating up to 3 HP. 

VII. ACTUAL HARDWARE 

 
Fig. 11: Proposed System 
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