
Tutorial –II 

Chopper Fed DC drives 

 

Problem -1 

Given Data: 

 Vs=120 volts, Ra=0.5 ohms, La=20mH, K=0.05 V/RPM. Ia=20A 

 Constant Load, Separately excited DC motor 

 Find 

� The range of Speed Control 

� The range of duty cycle 

Assume Continuous current mode 

Solution 

 

(i) Range of Duty cycle 

Average output voltage of the motor 
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As motor drives a constant load, T is constant and Ia is 20A and minimum possible speed 

is ZERO 
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Maximum possible speed corresponds to 1=α , i.e. when 120 volts is directly applied to 

the motor. Therefore the range of duty cycle is  

108.0 ≤≤ α  

(ii) The range of Speed 

aas RIKNV +=α  

Minimum speed N=0 

Maximum speed at 1=α  
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The range of speed control is RPMN 22000 ≤≤  

 

Problem-6 

Given Data: 

 Vs=220 volts, Ra=0.2 ohms, La=20mH, K=0.08 V/RPM. Ia=25A 

 Constant Load, Separately excited DC motor 

 Find 

� The range of Speed Control 

� The range of duty cycle 

Assume Continuous current mode 

Solution 

(i) Range of Duty cycle 

Average output voltage of the motor 
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As motor drives a constant load, T is constant and Ia is 25A and minimum possible speed 

is ZERO 
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Maximum possible speed corresponds to 1=α , i.e. when 120 volts is directly applied to 

the motor. Therefore the range of duty cycle is  

104.0 ≤≤α  

(ii) The range of Speed 

aas RIKNV +=α  

Minimum speed N=0 

Maximum speed at 1=α  
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The range of speed control is RPMN 5.26870 ≤≤  

 

Problem -2 

Given Data 

 Vs=230 volts, N=960 rpm, Ia=200 amps, Ra=0.02 ohms separately excited DC 

motor, chopper drive for both motoring and braking operation, Assume continuous 

conduction  

 Find 

  (i) ?=α at rated Torque and Speed =350rpm. 

  (ii) If 95.0=α  and current is twice rated calculate speed 

Solution 

(i) At rated operation 
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?E (ie) rpm 350at  
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From rated condition 
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2E at 350 rpm is given by 
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Motor terminal voltage at 350 rpm is 
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(ii) Maximum available  

Volts 218.50.95x230     ==

= sa VV α
 

 ( ) VoltsxRIVE aaa 5.22202.02005.218 =+=+=∴  

 Speed at 222.5 volts Eb is 
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Problem -5 

Given Data 

 Vs=230 volts, N=1100 rpm, Ia=220 amps, Ra=0.02 ohms separately excited DC 

motor, chopper drive for both motoring and braking operation, Assume continuous 

conduction  

 Find 

  (i) ?=α at rated Torque and Speed =400rpm. 

  (ii) If 9.0=α  and current is twice rated calculate speed 

 



Solution 

(i) At rated operation 
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?E (ie) rpm 400at  
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From rated condition 
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2E at 400 rpm is given by 
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Motor terminal voltage at 400 rpm is 
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(ii) Maximum available  

Volts 2070.9x230     ==

= sa VV α
 

 ( ) VoltsxxRIVE aaa 8.21502.02202207 =+=+=∴  

 Speed at 222.5 volts Eb is 
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Problem-4 

Given Data 

Vs=600 volts, Ia=300 amps, Ra=0.04 ohms, Rf=0.06 ohms, K=
23 /104 ampNmx −  6.0=δ  

DC SERIES motor. 

Solution 

a. Power input to the motor = P = aa IV  
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b. For a DC series motor 
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