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| Problem number (3) (15Marks)
il Consider unity negative feedback systems with 2 o1 ard transter function G(s),
E Draw the root locus of the following systen-
2k
[a] GH(S) = ———F—.
(s+1)s+2)s+5)
| k(s +2
E [b] GoyH(s) = —XC*D___
3 S(s*+2s+2)(s+4)
§ For what values of gain K does the systems become unstable?
f{
EI Problem number (4) (22 Marks)
i [a] For the system that have the following transfer function
i Y(8)  (s+4)(s° +5+2)
1 U(s) s(s+3(s?—s5+1)
; Give the state space in pole-zero form (9 Marks) and in a controllable form. (4 Marks).
! [b] For the following system (9 Marks)
i . 0o 1] 1
{ X = X+ u
| ~& =51 11
g! y= [O 1]5
:_ Find: 1) The characterstic equation.
Y 2) Eigen values of matrix A
3) The matrix O(t).
| 4) Check controllability and observability.
' Problem number (5)  (12Marks)
§ [a] Given a system described by the dynamic equations (3 Marks)
f dZ—(lt) = Ax(t) + bu(t) y(t) = ex(t)
{ where
g 0 1 0 0
{ A={0 0 | b={0],and c= 1 0]
L 0 -1 -2 L]
E Find the transfer function Y(s)/U(s).
b [b] For a system having an open loop transfer finction given by
E . 200(1 +0.2s)
f G(s) = 5
f s(s +2)(s+10)
' 1) Sketch the Bode diagram. (5 Marks)
2) Find the gain margin , phase margin and a system stability. (4 Marks)
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Answer the following questions

Problem number (1) (17 Marks)
[a] Find the transfer function for the following circuit V,(s)/ V,(s) (8 Marks)

R, Ci
+ ._'\/\\,N\r—““) }—‘[ +

v i
I C, T R; = Vs

b) The block diagram of a servomechanism is shown below.

R(s) + C(s)

|+Bs  |4——o

1) Determine the values of A and B so that the peak time is 5 sec, and the
maximum overshoot is 50% in unit-step response. (6 Marks)
2) Find the error constants. (3 Marks)

Problem number (2) (19 Marks)

[a] The characteristic equations of linear control systems are given below.
Apply Routh-Hurwitz criterion to determine the root distribution and the system
stability. (9 Marks)

1) s° +8s" +18s* + 245" +415* —325-60=0

2) 5" +85% +195+12=0
3) 8° +8* +25° + 257 +35+5=0

[b] Using signal flow graph, find the transfer function of the system

Y(s)/R(s) (10 Marks) .
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b- State only, which of the following statement is True or False [5]

I- For two winding transformer, the core flux depends on load percentage.

condition,
3~ Transformer core is laminated to reduce hysteresis loss
4- Heat exchanger is used only in forced cooling system.

5- 0il immersed transformer with natural oil circulation and forced air
external cooling is designated ONAD

¢- Calculate the core and window area required for a 1000 KVA, 6600/400 V, [10]
50Hz, single phase and core-type transformer. Use the following design data:
- Maximum flux density of 1.25 Tesla
- Current density of 2.5A/m?
- Voltage per turn of 30V
= Window space factor 0f 0.32
You may rationally assume other necessary values according to your

perspective.
Question 4: Marks [30]

a- Numerate the conditions required to operate two single-phase transformers in [5]
parallel.

b- Describe the Operation of autotransformer as step-up transformer., Write down [5]

¢- Two single-phase transformers of equal voltage ratio are operating in parallel [10]
impedance of the two transformers are (2+j3) and (2.5+j5) ohms respectively.
Calculate the current supplied by each transformer and ratio of KW of the two

d- A balanced 3-phase load of I50KVA at 1000V, 0.866-lag power factor is [10]

transformer and the power factor at which they operate in each case. Explain

your answer with essential diagrams.
Question 5: Marks [30]

a- A 600 KVA, single-phase transformer when working at unity power factor has an [10]
efficiency of 92% at both full load and half load. Determine its efficiency, when it
Operates at unity power factor and 60% of full-load.
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The transformer is us
, find the power input t

- windings has 100 turns, ed in the circuit shown, If the
secondary voltage is 150V

he current at the branch PQ.

75Q

of a single- [10]
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‘ Notes:  1- Write down your answer neatly
: 2- Use diagrams and curves to support your answers
3- Start the answer of each question in new sheet
4 Answer all questions

- &

Question 1: Marks [20]

a- Numerate the steps required to perform the turns-ratio test for a single-phase [10]
transformer. Show the connection and measurement devices required and side of

connection.
b- A 250/500v transformer gave the following results: [10]
- Direct current test on low voltage side:
4 Volt 11.52 A
- Short circuit test with low-voltage windings short circuited:
20 Volt 12 A 100W

- Open circuit with measurement devices on low-voltage side:

250 Volt 1A 80 W

Determine the equivalent circuit parameters to the most accurate extend
possible. Draw the equivalent circuit parameters symbols and values,

— -
L

Question 2: Marks [20]

a-  The parameters of a 23 00/230V, 50Hz transformer are given as follows: [20]
R1=0.2860 R5=0.3190 R.= 2500
X1=0.730Q X2=0.7300Q X, =1250Q

The load is an inductive load in parallel with 2 resistive load. With rated output
voltage, the current of resistance and inductance is equal to 30A each. Using
€Xact equivalent circuit; Calculate the following:

® Load current ® Load power factor ® Input power
e Core loss * Efficiency * Voltage regulation
Question 3: Marks [20]
a-  Write down only the missing parts of the following statements [5]
1- The ............ is changed while the transformer is energized. This is
knownas ...... . .
B T e tests the accumulated gas found due to internal faults,
3-  Oil may be found in transformer system in ..., b s and ..o
B s s 5w o OO used to increase the net iron area inside a certain
former,
< The v o voltage windings is wound closer to the transformer limbs.

Page 1 /3



' The fuel cost in “$/h” of three different power plants are: F'1=100+-8.2P1+0.018P12 s

F, =120+5.3P,+0.02 P and F; = 80 + 8 Py+ 0.04 P}, where the power is in MW

and the power limits are 350 MW and 800 MW. Determine the optimal dispatch and
the total cost when the total load demand is 1800 MW. The total power loss is given

as: Plogs = 0.025 P2 + 0.02 Py Py + 0.03P7 +0.012 Py P3 +0.04 P; P3 +0.015PF.

All quantities are in per unit on a 2000 MVA base. Begin with a lambda value of 35
and penalty factors of unity and use a tolerance of 0.003 p.u. (15 points)

Problem number (3) (30 Marks)

Discuss in detail the main sources of losses in different parts of steam power -
plants. Define all kinds of efficiencies of the plant and show how you can increase
its thermal efficiency. | (9 points)

Define the task of the following components in hydraulic power plants: the
spillway, the pressure tunnel, the surge tank and the valve house. (7 points)

Aided with net sketches, describe the principles of operation of gas-turbine powef
plants. 5 ] (7 points)

d)

Discuss the advantages and disadvantages of fuel cells. (7 poi'nt_s)

Good Luck

Course Examination Committee

il Dr. Ahmed Refaat
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(25 Marks)
For the load curve shown in ” Load demand (MW

L] * L) ] L] E L] § i
. " " o = - . = "
"

Problem number (1)

the figure, find the maximum

----------------------------------

25 ........i ....... %...-..g ....... E......E ....... g ......

load, the minimum load, the

average power, the consumed

energy, the load factor and the

demand factor assuming that
the connected load is 60 MW.
Draw the energy curve for this i IR .
load curve. * (10 points) 0 2 4 6 B 10 1214 16 18 20 22 24
Time (h)

(5 points)

A machine has an initial cost of 100000 L.E. and a salvage value of 9000 L.E. at
the end of the 15" year. Using the diminishing-value method of depreciation,
calculate the depreciation at the end of the: 4™ year and the 6" year. If the sinking-
- value method is used instead of the diminishing-value method, what is the saving
of the actual paid money at the end of the lifetime? Assume an annual rate of
compound interest on the investment capital of 5%. (10 points)

(35 Marks)

Explain in detail two different tariff methods for electrical energy that can be used

Compare between hot reserve and cold reserve.

Problem number (2)

to prevent the high reactive power consumption. ~What is the importance of this
kind of tariffs? (10 points)

The incremental fuel costs in $/MWh for three generating units are given by:
4 _ dF _ dB5 _ '
ap = 0.08P +6.5, P = 0.04P +10 and ap; = 0.12P3 +7.4. For a load demand

of 1000 MW, find the optimal incremental fuel cost and the optimal allocation of
load between the three units. The minimum and maximum loads on each unit are
respectively 200 and 600 MW. (10 points)

P.T.O. Page: 1/2
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Remarks: (Answer the following g

uestions. Assume any missing data...)

Problem number (1) (16 Marks)
(a) It is found that in manufacturing a certain article, defects of a first type occur with
probability 0.1 and defects of a second type with probability 0.05 (assume independence
between the two types of defects). What is the probability that an article (chosen randomly)
(i) does not have both kind of defects? (ii) is defective?
(iii) has only one type of defects, given that it is defective?
(b) If X is uniformly distributed with mean 1 and variance 4/3, find p(x<0).

(c) If A and B are mutually exclusive events, p(4) = 0.4 , p(B)=0.3 find p(A/B).

Problem number (2) _ (20 Marks)
(a)  The probability density function of the R. V. X is

f(X)=ke™ for x>0 and f(x) =0 otherwise . Find

(i) & (i) p(0.5<x<0.8) (iii) the distribution function F(x)

(iv) the moment generating function (v) use (iv), find the variance of x.

(b)  Derive formulas for the expected value and the variance of the binomial distribution.

(¢)  Suppose that 4% of screws made by a machine are defective. If the screws are packaged
100 per box, what is the Poisson approximation of the probability that a given box
contains more than 3 defective screws?

Problem number (3 ) (17 Marks)
(a) A manufacturer knows from experience that the resistance of resistors he produces is
normal with u =1500hms and o =5o0hms. What percentage of the resistors will have
resistances between 148 ohms and 152 ohms? Also between 140 ohms and 160 ohms ?
(b) A study was made on the amount of converted sugar in a certain process at various
temperatures. The following data were recorded.
| Temperature x 1 1.1 1.2 1.3 14 | 1.6 1.7
|_Converted sugary | 8.1 7.8 8.6 9.7 95 | 98 10.1 |
(i) Compute the correlation coefficient - (ii) Find the regression line of y on x and y(1.5).
(c ) Assume that a sample of lengths of 20 bolts (taken from normal population ) with mean
10.20 ¢m and variance 0.04 cm. Determine 98% confidence interval for the mean the

population g .
Problem number ( 4 ) (17 Marks)

(a) If we have finite population of four observation 6, 8, 10, 12, find the sample distribution of
the means if we draw a random sample of size n = 2 and sampling is without replacement.

(1) Find the mean and variance of the distribution of means.

(ii)  Estimate the mean and variance of the population using the results in (i).

(b) Assume a normal population with standard deviation 2. Using a sample contains n elements

with mean x = 8.0 . Find the required value of n to obtain a 97% confidence interval of length O.q

(¢ ) A firm sells oil in cans containing 1000 g oil per can and is interested to know whether the
mean weight differs significantly from 1000 g at 5% significance level, in which case the filling
machine has to be adjusted. Set up a hypothesis and an alternative and perform the test, assuming
normality and using a sample of 20 fillings have a mean of 996 g and standard deviation of 5 g.

P.T.O. For Tables Good luck Dr. Manal Mohamed Hekal
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Answer the following questions
PROBLEM # ONE (10mark)

I

Write short notes about the following:

Energy and power signals.

Bandwidth in different AM modulation techniques.

Interrelation between frequency modulation and phase modulation.
Frequency deviation and phase deviation.

Modulation and its benefits.

oo g

PROBLEM # TWO (8 mark)

IIL.

Find Fourier transform for the following signals

a. Sgn(t)

b. A sinc(ZWt)

¢. 3rect(t/30) u(t)
rect((t-1)/2)+tri((t-3)/3)

e !

PROBLEM # THREE (16 mark)

L
IL.

Explain, with the aid of drawing, how to generate and demodulate DSB-TC wave.
Consider the message signal
m(t)=20 Cos (20t) and carrier signal C(t)=50 Cos (1000t)
a. Sketch the resulting AM wave for 75% modulation.
b. Evaluate the total power; carrier power and sideband power hence calculate
efficiency.
¢. Calculate Bandwidth required for transmission.

PROBLEM # FOUR (16 mark)

II.

How many FM audio channels could be broadcasted in FM band (88-108MHz) if
frequency deviation equals 75 kHz?

An audio signal with amplitude A,, =4V, and frequency f,-1200Hz is used to modulate
the frequency of a carrier signal with modulation sensitivity ke = 5652 rad/sec/volt

a. Write down the equation of the modulated signal.
b. Calculate the maximum frequency deviation.
¢. Calculate the modulated signal bandwidth.

Good Luck,
Dn. Salwa Senag Eldin
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Question (3) (17 Marks)

The total voltage ripple of a Cockeroft-Walton type voltage multiplier is 20 kV at a supply
frequency of 90 Hz. If the load current is 2.5 mA and the circuit capacitances is 0.05 pf,
calculate the number of stages and the percentage regulation. Also, calculate the maximum
secondary voltage of the supply assuming that the optimum number of stages for minimum
voltage drop is 18 stages. (4 Marks)

How resonant transformers can be used to generate high voltage alternating voltages. What
is the disadvantage of this method? (3 Marks)

Explain how to control the waveshape of an impulse generator and then, draw a 3-stage
Marx impulse generator. (4 Marks)

Draw the schematic diagram of Van de Graff generator and mention two main advantages
for this generator, (4 Marks)

Complete the following sentences: (2 Marks)
I- Tesla coil is used to generate
is the process of eliminating the effect of stray capacitance in potential
divider by surrounding the resistor with a conducting metal kept at the mean potential of
the resistor.

Question (4) (19 Marks)

a) Compare between the attenuation factor in the following cases: (4 Marks)
Resistive potential divider.
Resistive potential divider connected to a measuring cable with capacitance C,,.
Resistive potential divider connected to a measuring cable and compensated.
Capacitive potential divider.

b) A high-voltage, 50Hz AC signal of amplitude X with a superimposed DC component of ¥
was measured by a peak voltmeter and an electrostatic voltmeter. The reading of the peak
voltmeter was 40 kV and the reading of the electrostatic voltmeter was 30 kV. Find the

values of X and Y. What is the reading if a sphere gap was used to measure this signal?
(4 Marks)

Describe with only sketches the mechanism of li ghtning stroke. (4 Marks)

A single-phase lossless overhead line with Z, = 400 Q, va =3 * 10® m/s and L = 30 km is
connected to a single phase lossless cable with Zg = 100 Q, vg = 2 * 10* m/s and Lg = 20

" km. At the sending end of line A, there is a generator with an impedance of Zg = Zx/4. At
the receiving end of cable B is a short circuit. Calculate the voltage at the line-cable junction
at the time 0.4 ms. (7 Marks)

Good Luck

Dr. Diaa-Eldin Mansour
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Question (1) (17 Marks)

a) Write down the reaction describing the ionization process in case of ionization by collision
and photo-ionization. What is the necessary condition for ionization to occur in terms of
mean free path for ionization by collision and wavelength for photo-ionization? (4 Marks)

b) Describe with only sketches the following mechanisms for breakdown in gases : (4 Marks)

1. Anode-directed streamer.
2. Leader mechanism.

¢) Describe the dependence of high-frequency breakdown voltage on the frequency for a
uniform air gap. (3 Marks)

d) The following data are obtained while studying the breakdown in a gas:

Gap (mm) 075120 | 25 | 3 | 35| 40| 45|50 55| 6
Currentx10"*(A) | 4 | 12 | 1866 29 | 45 | 699 100 | 242 | 570 | 890

The minimum current observed is 4x10'* A. Calculate the values of the Townsend's
primary and secondary ionization coefficients. (4 Marks)

¢) Complete the following sentences: (2 Marks)
I~ The gases in which electron attachment plays an active role are called ..................
2. The time that elapses between the application of the voltage sufficient to cause
breakdown and the appearance of the initiating electron is called ..................

Question (2) (17 Marks)
a) Define the stressed oil volume in commercial liquids. Describe the dependence of the
breakdown stress on the stressed oil volume. (3 marks)

b) It the applied field to a liquid is given as E = 2 * 10’ X" V/m and the relative pe_m?i{ti\’it}"
of the liquid is 2.1, calculate the force acting on an impurity with a relative permittivity of
3.0 and a radius of 20 mm travelling at a distance of 1 cm. (4 marks)

¢) If a solid dielectric was subjected to a DC electric field, what is highest field stress before
breakdown in case of electromechanical breakdown and thermal breakdown? (4 marks)

d) Describe the electrical discharge phenomenon inside a void in solid dielectrics under
alternating voltages. Draw the equivalent circuit and the discharge pattern. (4 marks)

¢) Complete the following sentences: o (2 M_al'kS_)
I- The formation of a permanent conducting path across a surface of solid insulation is
called ......................
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