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Answer All The Questions

Clarily your answer with the suitable sketches as you can

The first question (75 mark)

a) Mention the firing cireuit requirements.
b) For the protection component to improve the performance of SCR, if

the minimum gate voltage &currant are 1.5V & 100 mA , R,=20 € &the
firing circuit voltage is 8 V. Find R, to ensure turn-on of SCR

¢)Design firing circuit using Op-Amp.for 1- ¢ full converter.

The second question (20 mark)

*Compare between ac and de switches?
* sketch the different forms of ac switches?
* what are the types of ac power supplies ? Explain the switched-mode
type.

¥ The de output voltage of the switched mode bridge power supply is
vp= 24V al a resistive load of R=0.4Q .The turns ratio of the
transformer a= Ng/N,=0.5. Determine the

a) Average input current Ig

b) Average transistor current I,

¢) Peak transistor current I,

d) rms transistor current I

¢) open circuit transistor voltage , Ve
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The third question (20 mark),

The speed of a 20-hp 300-v 900-rpm separately excited dc motor is
controlled by a 3-@ full converter, The field circuit is also controlled by 3-@
full converter. The ac input to the armature and field converters is 3-® -
connected, 220-v, 50 HZ. The armature resistance is R,=0.25 0, the field
circuit resistance is Ry=145 O.and the motor voltage constant is Ky =1.2
V/A-rad/s.The no-load losses can be considered negligible , the
armature and field currents are continous and ripple free

a) :f'the field converter is operated at the maximum field current

and the developed torque is Tg4= 116 N.m at 900 rpm, determine
the delay angle of the armature converter a .

b) If the field circuit converter is set for the maximum field current ;
the developed torque is Tg= 116 N.m, and the delay angle of
armature converter is - 0 ,determine the speed of the motor .

¢) For the same load demand as in part b , determine the delay
angle of the field converter if the speed has to be increased to
1800rpm.

The fourth question(20 mari).

I-Mention the possible control modes of a de chopper drive. /4 markf
2-A dc chopper is used in rheostatic braking of a d¢ series motor. The
armature resistance,R,=0.03 Q and the field resistance, R=0.05 . The
brakin resistor, Ry, =5 (0. The back emf constant, K, =14 mV/A-rad/s. The
average armature current 1s maintained constant at [,=250A. The armature
current is continous and has negligible ripple. If the duty cycle of the chopper is
60%, determine the (i) average voltage across the chopper, Vg, (ii) power

dissipated in the resistor, I}, (iii)equivalent load resistance of the motor acting
as a generator, ch (iv) motor speed and(e) peak chopper voltage Vp
[16 mari]

The fifth question [10 mark]

Explain the various possible arrangement of UPS systen
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QUESTION 1

a) Ixplain the principle of reluctance-motor operation showing:

i) how it starts, accelerate, and synchronizes

i) suitable diagrams to illustrate the rotor positions at no load,

partially loaded and maximum load for a two pole machine.

b} A reluctance motor operating at 220V, 50 Hz, has a torque angle of
15" . The motor is supplied by an isolated generator. Heavy demands
on the generator cause a 5% drop in both voltage and generator speed.
Assuming a constant torque load on the motor shaft, determine the new
torque angle.

QUESTION 2

a) Explain the principle of operation of a stepper-motor with § teeth to
be energized on the stator and 6 teeth on the rotor showing:
1} suitable diagram of a simple circuit arrangement for sequencing
currents to the stator coils
ii) how half-stepping and microstepping are accomplished
b} Determine the pulse rate requited to obtain 3600 r/min from a
stepper motor with a resolution of 60 stepsirev.

QUESTION 3

a) Explain why the torque developed by a universal motor varies as
the square of the armature current.

by Using suitable diagram, show how the direction of rotation of a
universal motor is reversed.

¢} How may the speed of a universal motor be adjusted?

QUESTION 4
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a) Explain the principle of operation of three-phase unipolar-driven
brushless DC motor showing:
i) diagram of a motor cross-section with circuit arrangement for
sequencing currents
i) the switching-sequence table for CW and CCW directions,
b) Discuss the advantages and disadvantages of brushless DC motors
as compared to conventional DC motors.

UESTION 5

a) (i) Added with illustrations, suggest a closed loop control system
that employs synchro transmitter(s) and transformer(s) to control
the rotor position of an electric motor.

(if) Write the voltage equations. that govern the operation of each
type ot synchros,

b) Please note that vou do not have to use all the given data. The
equivalent-circuil parameters in ohms per phase referred to the
stator for a two-phase L.3-hp 220-V four pole 60-11z squirrel-cage
induction motor are given below. The rotational losses is 200-W
R;=3.2 ;=24 Xi=X1=3.2 Xe=100
The voltage applied to phase m is 2301 0" and the voltage applied to
phase a is 2101_80". At a slip of 0.04 the forward and backward
impedanees are respectively 41.9 + j27.2 ohms and 1.2 + j 3.2 ohms.
What is the air-gap torque?

~ END OF THE EXAM QUESTIONS. 1
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Question No 1 _ (marks 20}

A solenoid valve is shown in the figure below / the coil has an clectrical resistance of 40 |
an inductance of 0.6H and produces an electromagnetic force FC(t) of KC times the
current it) . The valve has a mass of 0.125 Kg and the linear bearing produces a resistive
force of C times the velocity u(t) . The values of KC and C are 0.4 N/A and 0.25 Ns/m
respectively. Develop the differential equations relating the voltage v(t) and current i(1) for
the electrical circuit and also for the current 1(t) and velocity u(t) for the mechanical
clements .hence deduce the overall differential equation relating the input voltage v(t) to the
output velocity u(t).
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Question No 2 {marks 15)

unit gain second order system is subjected to unit step input and in the transient response
the first over shoot occurring afier 30 ms and the response of the system settle down within
2 % of final value after 50 ms |

Find:

1- The time constant.

2- The response of the system at t=3( ms,

3 The delay time.

4- The system transfer function.

Question No 3 (marks 10)

Check the stability of the system
(a) The characteristic equation = $*+5+1
(b) The characteristic equation= S°+ 2 §*+12 $2+5+3



Question No 4 (marks 20)

Simplify the block diagram shown below and obtain the closed loop transfer function
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Question No 3 (marks 25)

A control system has the following open loop control system

- K
(G)(#H) = S(S+3XS+5)

a- Sketch the root locus diagram by obtaining asymptotes, break away point and imaginary
axls crossover point, what the value of k for marginal stability?

b- Locate a point on the locus that corresponds to closed loop damping ratio 0.5 what the
value of k for this condition? , what arc the roots of the characteristic equation {closed- loop
poles) for this value of k?
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Answer the Tollowing questions
Problem number 1) (20 Blarks)
a) | Define unit and non-unit protection. Give an exams nle Iln each type,
b) n the part of the network shown in Hﬂr I
1. Specify the protective zones. s e e ——
o Which circuit breakers should apen far a BT T e g f O H|
fault at: F1, FZ and F37 l_ .i:q—’]
Hic Specify where is the fault if the foflawing SR
_ breakers open: B (,/
I Case Breakers Ches £ ses
i | B24a and B42a ] =T
| B3 an [I in _ =
H 32, B13 a_ﬂu_:j_i} B s —r
a. B12b and B13 b i
LTSS
Problem number (2) (24 Marks)
aj | Classify the protective relays according 1o its design. And discuss Ehl:ira briefly.
23] Define the current tnanolmatm“ error and ratio correction faclor.
¢y | Three ideal CTs with lurns ratios of 600 1 S are connested in a wye and & delta configuration as shown in Fig.
2(w) and (b) respectively. For the primary currents shown i each case, what are the currents j Lo frand £7
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Problem number {3) (20 Muirks)
a) | IT the faull current consists of AC and DC components, what s the percentage overreach of a plm,tu,al
Instanlaneous overcurrent relay in terms of rela ay operating time and power system constants?
by | Far the su[em ”|‘\-'-..|-| in Fi o 3 determine the CT ratios R, R and R u:—;lajln paints, if the maximum load
delivered from the supply is 25 MVA, Available CT turns ratios are 0045, 40045, 50045, 60045, 10005, 2000/5
and U005 1T the relays are of the ru|,u:, inverse overcurrent relay, determine the plug and time setting of these
velays for corret coordination. Assume that lis 15 nat reguired to coordinate witl any down stream devices, The
characieristic of the inverse overcurrent elay is given in Fig, 3
| Bs 1 =an0a
11 k'v'| = o
- Z=[es ]
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S LT SRR - I
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- e ——— |
MVA,_ = 250‘ E Z=110 ==
H-—Fig=3




Problem number (4] (21 Marks)
a} | What is the meaning of “Pilot Protection™? How can be achieved in power system?

of power behind it. For a three-phase faull on bus B, the contributions from each of the sources are as tollows:

[ Source | Current | E - G Bn
J E'I:!":] l B & . ) o i ) i

Ec: 200 | i QP 1010 24015 6460

T T — o

{ G| s | ‘ mL . L B

[ . i[:{]_ { r'-'r]“[:r\. I H

Fig. 4 b T

You may assume that the fault current contributions from gach of these sources remain unchanged as the fault is
moved hroughout the system shown Determine the zones 1, 2 and 3 setlings for the distance relays at buses A
and B
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Fig. 3,
Good Luck
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Remarks: (answer the following questions... assume any missing data... answers should be supported
by sketches, equations)

(Question 1

(A) Find TFourier series for the periodic signal shown in Figure 1, and sketch its
amplitude and phase spectrum,.

|
I __’ L
~3n H“-éﬁ -1 _‘g- % ht 2t . im o e
h' Figure 1
(B) Find the power for the signal shown in Figure 1.
|
(C) Find the Fourier transform for the following functions:-
(i) A reci(t) (ii) ™ (i) sin (f)
|| Question 2
(A) Explain one method to generate AM wave and one method to demodulate it.
(B) Consider the message signalm (1)=20 cos(27¢), and the carrier wave
c(f)=50cos(100x¢). Find the modulator sensitivity and sketch the AM wave
for 75% modulation.
| Question 3
(A) Show, with aid of sketch; how the modulation index affects the process of
AM modulation.
(B) The power content of the carrier for an AM wave is 5 KW. Determine the
power content of each of the sidebands and the total power transmitted when
the carrier is modulated 75%,
Question 4

{A) Compare between NBFM and WBFM.
(B) A receiver picked up the signal v{#)=10 cos |27 (4x10°) { +0.8 sin (27 % 6007¢]
and the modulating signal amplitude is 4 Volt,
(i) Define the modulation type; caleulate the bandwidth of the modulated
signal, and carrier power,
(if) Draw the frequency spectrum of the modulated signal and calculate the
frequency deviation,

Best Wishes of Success
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Remarks: (answer the following questions. .. assume any missing data... answers should be supparted by |
sketches if possible)
I Question number (1) {22 Marlks)
|
Define the voltage regulation of a three-phase synchronous generator and explain how it can be
determined experimentally. (4 Marks) I
Explain how the equivalent circuit parameters of a three-phase synchronous generator can be
determined experimentally, (4 Marks)
Write down the conditions for connecting two synchronous generators in parallel. Explain what
happens if one of these conditions is not achieved. Show how cach one can be achieved
experimentally, (6 Marks)
Explain what bappens to a synchrenous machine (motor and generator) as its field current s |
varied. Show how the svnchronous machine V-curves can be ohtained experimentally. Hlustrate
vour answer with suitable sketches. (8 Marks)
L Ouestion number (2) (20 Marks)
Show why the starling current of three phase induction motor is higher than the rated current. |
Explain the different techniques used to decrease this current. 4 Marks)
What 15 a star-delta switch? Can it be used for any type of inductin motors? Draw the
connection diagram of this switch. (& Marks)
What are the different techniques used to control the speed of the three phase induction motar?
Explain the limitations of using each one experimentally. (6 Marks)
Sketch dnd explain the shape of an induction motor torque-speed characteristics curve. Show
how the different speed control techniques affect the torque-speed characteristics of the three |
phase induction maotor. (4 Marks)
Ouestion number (3) (18 Marks)
Explain how the direct and quadrature axis inductances of & salient pole synchronous machine can
be determined experimentally, (& Marks)
Show how a three phase induction machine can be operated as a generator, What are the main
factors which alfect the cutput voltage? Explain how its operating characteristics can be obtained
|| experimentally. ' (6 Marks)
Explain how the equivalent circuit parameters of a single phase induction motor can be
determined experimentally. Draw the eguivalent circuit in each test with appropriate
measuring instruments. {6 Marks)
i WISH YOU ALL THE BEST
|
Die, Said M. Allam Page: |/]
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