
Menofiya Universi ty
Facu l ty  o f  Eng ineer ing
Dept .  o f  E lec t r i ca l  Eng ineer ing .
Date: 8 /6/20L5
Total  Marks: 1"00

F ina l  Term Exam
Academ ic Y ear : 2074-2015
Post  g raduate  Students  (Ph.D)
A l lowed T ime:  3  Hours

d*-F6sll 6Yil s9 r*lrit t''rlt
Subject/Code: Digi talControl  of  Electr ical  Machines I  ELE7t7
This exam measures ILO's no. (A1, 43, 45, Bl- ,  82,83, C3, C4\
Remarks :  No.  o f  pages :  2  No.  o f  ques t ions :  6
A l lowed Tab les  and Char ts :  (None)

Answer  A l l  The Fo l lowing Quest ions:

Question t [20 Mark]

a.  Exp la in  the  IGBT charac ter is t i cs .  What  a re  the  modes o f  opera t ion  when
implemented in  h igh ly  induc t ive  H-br idge inver te r?

b .  Show wi th  d rawing  how to  use  the  IGBT fo r  the  fo l low ing  power  e lec t ron ics
appl icat ion (Three Phase Inverter,  Three level  Act ive Rect i f ier .  Act ive Fi l ter) .

Question 2 [20 Mark]

a.  Descr ibe the s inusoida l  PWM for  s ing le  phase H-Br idge.
b.  what  is  over  modulat ion? is  i t  preferable in  h igh power  appl icat ion?
c.  why we should in t roduce dead swi tch ing t ime? Roughly  g ive a va lue.

Question 3 [15 Mark]

a.  G ive  a  b r ie f  descr ip t ion  about  hys teres is  band (HB)  modu la t ion .
b.  How can yol l  use f ixed switching pattern to mit igate lower order

harmon ics .  What  i s  the  name o f  th is  modu la t ion  techn ique?
c.  How do you de termine or  se lec t  the  swi tch ing  f requency  fo r  a  pwM

converter in a dr ive system?



Question 4 [15 Mark]

a. Explain the principle of V/F control of induction motor. Can this method
used to drive paral lel  connected motors?

b. Explain the closed loop sl ip controlY /F method.

Question 5 [{5 Mark]

of  induct ion motor .  ls
encoder? Draw.  b lock

Direct Torque Control is one of the control methods
the DTC control self-start ing without any speed
diagram of DTC; state some of i ts benefi ts.
Why DTC control generates more harmonics?

Question 6 [15 Mark]

After simulat ing a power electronic system with Simulink, can you use the
control ler part of the simulat ion program for real-t ime control with DSp?
Can you implement fuzzy cont ro l  w i th  a  look-up tab le  in  DSp?

a.

b .

a .

b .


