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Abstract
DC Drives have been used and still being used in many industrial applications as

adjustable speed drives. Among these applications are robotics, mill, steel, cement…etc, [1]
industries. The dual converters are the most common power electronics equipments that are
used in driving DC motors. Each converter drives the motor in two different quadrants in the
torque-speed diagram, thus the drive system becomes a four-quadrant. Computer Simulation
results has been obtained for the steady state condition. The results are in the form of motor
and converters currents and voltages for different trigger angles. In order to validate the
simulated results, practical results have been obtained for the same triggering angles. For
dynamic conditions such as starting condition have been obtained practically and compared
with the simulated results, be sides that studying some abnormal conditions such as fault
condition with in the motor or in the dual converter.

Key words: DC drives, simulation of DC drive, dual converter.

2008/4/212008/8/21



Al-Rafidain Engineering             Vol.17       No.4                        August   2009

29

1 :
)software packages (  

)Matlab/Simulink/P.S.B(   
  

    )Simulink (  
)Power system Block sets](1.[

]2[]3[]4 .[  
 .      

.

 .   
)Matlab/Simulink/P.S.B .(]5[.  

  
.

 .   
.)1 (

]6.[

2 :)P.S.B(
)2 (   

)P.S.B.(   
  

)Simulink()P.S.B (     
.

)-2(   

 .

   
.

V V

)1:(

 .



:

3030

  

 .  
 .  

 .   
.

)Feedforward Control
System (      

)Reference Signal .(    
  

 .)05 (   
)090 (.    

   
 .   

)Back Propagation (
 .)2-(   .

)2 :((  . (.

)(

)(



Al-Rafidain Engineering             Vol.17       No.4                        August   2009

31

3 :

3-1 :
  
  

 .      

 .
 .)3(

)90o (
 .)4 (  

 .)5 (   
)90o ( .)6(  

 .)7(
)30o ( .)8(   

)30o.()9()10(   
)30o(.

)3 :(

)90.(

50

50 -

0

5

5 -

)
V(

)
A(

)4( :

)90o.(

)5( :

) .90o(

180

-180

-180

180

)
V(

)
V(

)6( :

)90o.(

)
V(

)
V(

)msec(



:

3232

)Dynamic(
 .)11()12(

)1000(.

3-2 :

)13()14 ()500 (
)-500 (   .

)14()15(

  
)10% ( .  

  
.

)16()17(
)10% .(  

.

   
 .

.

)9( :
)30o(

)
V(

)
V(

200

0

0

200

)10( :

)30o.(

)
V(

)
V(

)msec(

)7( :
)30.(

)
V(

)
A(

180

120

4
0

)8 :(
)30o.(

)
V(

)
A(

)msec(



Al-Rafidain Engineering             Vol.17       No.4                        August   2009

33

4

0

)17 :(

.

)
A(

100

0

12
0

)
V(

0

120

)16 :(

.

2

)
V(

)
A(

100

0

0

100

-2

)14 :(

.

)
V(

)
A(

)15 :(

.

)
V(

)
A(

)(

)12( :

)1000\.(

)
rp

m
(

)
A(

)11( :

)1000\.(

1000

0
50

)
rp

m
(

)
A(

)14 :(

.

)
\

(
)

(

500

-500

0

0

 -50

)13 :(

.

)
\

(
)

(



:

3434

)18(  
 .   

-)15% (.
)19( .

)65% (.
)14()15(

 .   
)18()19(  ,   

 ..

4:
   
   

 .    
  

 .
)85-90% ( .    

  
     

 .

5::

[1] Matlab Function Reference “The Language of Technical Computing” “MATLAB User Guide
Version 6.5” 2001 by Mathworks Inc.

[2] T. Sebastian and S. B. Dewan ”Comparison of Dual-Converter-Based Power Supply System”
IEEE Transactions on Industry Application, vol 25 No 2, March/April 1989.

[3] D. Ali Al-nimma and A. Akram Mahmood "Digital Computer Simulation of a Four Quadrant
DC Drive System" Al-Rafidain Engineering, vol 12, No2, 2004.

[4] Iqbal Husain and Mohammad S. Islam ”Design,  Modeling  and Simulation of an Electric
Vehicle System” International Congress and Exposition, Detroit, Michigan, March 1-4, 1999.

[5] Y. A. Mahmood “Computer Simulation and Computer based Control of a Four Quadrant DC
Drive System” Thesis, University of Mosul, 2005.

[6]  B.  K.  Bose "Power Electronics and Motor Drive – Advances and Trends" Burlington, MA:
Elsevier, 2006.

6:
D.C Motor Ratings:                                                              Tachogenerator Ratings:
Rated Power                       =2.3 kW                                      Rated Speed          =1000 rpm
Rated Speed                       =1250 rpm                                   Rated Voltage       =20V
Rated Voltage                    =220 V                                         Rated Power         =12W
Rated Current                     =15 A
Armature Resistance = 2.1
Armature Inductance         =24mH



Al-Rafidain Engineering             Vol.17       No.4                        August   2009

35

Thyristor Ratings:                                                                  Interphase Reactor:
Maximum repetitive off-state voltage    =1200V                      Rated current       =40A
Maximum mean on-state current            =70A                          Energy capacity   =19w.sec
Maximum r.m.s on-state current              =110A                        Inductance           =45mH
Maximum surge on-state current             =1200A
Maximum gate trigger current                  =100mA
Maximum admissible gate current          =10A
Maximum holding current                        =100mA
Maximum latching current                        =0.5A
Turn-on time                                             =10 sec
Turn-off time                                            =250 sec
On-state voltage drop                               =1.1V
On-state Resistance                                  =5m
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