Department of Electrical Power and
Machines Engineering

Tanta University Faculty of Engineering

Final Exam 2022-2023

‘3" Year: Electrical Power and Machines Engineering | 3 hours I[ Marks:120

Date: January 10, 2023 ’ Course: Electric Machines (2) | Code: EPM3111

Answer all the following questions:

Question One [35 Marks]

[a] Explain, with all necessary graphs and equations, the theory of operation of real
_ single-phase transformers. Answer should include all derivations of magnetic flux,
flux linkage, flux leakages, and the induced EMFs. [15 Marks]

[b] Starting from primary voltage, explain, with equations and figures, the effect of the
magnetization curve of a typical transformer core on the magnetization current.
Show the figure with three different magnetization curves one of them for the ideal
transformer. Then, plot the core-loss current and the total excitation current in the
transformer. [20 Marks]

f Question Two [45 Marks]

[a] A single-phase 10-kV A, 480/120-V transformer is to be used as an autotransformer
tying a 600-V distribution line to a 480-V load. When it is tested as a conventional
transformer, the following values are measured on the primary (480-V) side of the

transformer: 125 Marks]
Open-circuit test Short-circuit test
(measured on secondary side) (measured on primary side)
Voc =120V Vec =10V
loc=16A Isc =10.6 4
Poc =38W Psc =25W

i. Find the per-unit equivalent circuit of this transformer when it is connected in
the conventional manner. What is the efficiency of the transformer at rated
conditions and unity power factor? What is the voltage regulation at those
conditions?

ii. Sketch the transformer connections when it is used as a 600/480-V step-down
autotransformer,

iii. What is the kilovoltampere rating of this transformer when it is used in the
autotransformer connection?
iv. Answer the questions in (i) for the autotransformer connection.
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[b] Write down, with all necessary figures, the line/phase currents and line/phase
~ voltages for a standard A-A connected transformer and for an open-delta
transformer. How much power can an open-delta deliver compared to a
standard three phase delta transformer? What happens to the rest of the open-
delta bank's rating? [20 Marks]

Question Three [40 Marks]

[a] Explain, with equations and waves, the problem of current inrush. Why switching
the primary of the transformer at 0 degree of input voltage is the worst case of inrush
current and 90 degrees is the no problem case?

[15 Marks]

[b] Explain, with equation(s) and figure(s), the effect of different voltage ratios on
parallel operation of two transformers at: (a) load switch open; (b) load switch
closed.

[10 Marks]

[c] Estimate the unit regulation at full load and 0.8 power factor lagging, for a 300 KVA,

50 Hz, 6600/400 V, 3-phase, delta/star, core-type transformer. The data given is:

H.V. winding:- Outside diameter = 36 cm, inside diameter = 29 cm, area of conductor

= 5.4 mm?

L.V. winding:- Outside diameter = 26 cm, inside diameter = 22 cm, area of conductor

= 170 mm?, length of coils = 50 cm, voltage per turn = 8V, resistivity =0.021 ohm per

m and mm?2.

[15 Marks]

Good Luck and Best Wishes ... Prof. Dr. Abdelsalam Ahmed
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Electronics and Electrical Communications Department

Tanta University : Faculty of Engineering
Course Electrical communications 2022/2023 Course Code EEC3143
Year 37 Year First Semester Exam | Total Marks 50
Date 17/1/2023 (Final Exam) No. of pages: (2) Pages Allowed Time 3 hrs
Remarks: Answer ALL the following Questions.

Question # 1: (10) Marks

(a) Find the complex fourier series for the peroidic signal shown.
(b) Draw the magnitude spectrum.
(c) Calculate the average power.

Question # 2: , (15) Marks

a) Given the time domain signal g(t) = rect(L)cos2m fet.
T
(i) Draw the signal in time domain
(ii) Find the Fourier Transform of that signal and sketch its spectrum

(b) Find the Fourier Transform for f(t) = rect( ‘ ; 2) + 5+ 106(¢)

(c) Explain how a non-linear device can be used for generation of AM wave.

Question # 3: (15) Marks

(a)For an AM signal S(t)'= 2[1 + 0.8¢0s(2# f,t)|cos2n f.t. if Ka= 0.5
(i) Find the modulation index(u), carrier amplitude and the modulating signal amplitude
(ii) Draw S(t) in time domain and draw the spectrum for fm = 1kHz and fc = 800kHz.
(iii) The Band width of the modulating signal and the Bandwidth of modulated signal .
(v) Find Pc , PDSB , efficiency and comment.

(b) Explain with diagram the detection of AM wave using single diode and capacitor.

(c)Explain with diagram how a blanced modultor.can be used for the generation of DSB-SC.

Question # 4: ' (10) Marks

(a) Explain with diagram how to generate FM from PM and PM from FM.
(b)A receiver picked up an FM signal , S(t) = 10cos[107 x 10° + 0.7sin(16007t))].
If the modulating signal amplitude is 4V.
(i) Find the frequancy deviation , bandwidth and the carrier power.
(ii)Draw the spectrum of the FM signal in details.

Good Luck Course Coordinator: Dr.Nessim Mahmoud
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Tanta Department: Elec. Power and Machines Engineering ,f Faculty of
University % Total Marks: 90 Marks - % Engineering
Title: Generation and economy of electrical energy  Course Code: EPM3110 Year: Third year
Date: January 22"¢ 2023 (First term) Allowed time: 3 h No. of Pages: (2)
Gfinkia 8 A £ (o (9% latay)
Problem number (1) (20 Marks)
a) Explain, in detail, the need for the hot reserve and how to select the units that will provide
this kind of reserve power. (S points).

b) A generator has an initial cost of 30 ML.E. and a salvage value of 5 ML.E. at the end of
the 25" year. Find the value of the equipment and the accumulated set aside money using
the three depreciation methods at the end of the 10 year using an annual rate of compound

interest of 5%. Comment on the results. (S points)
¢) Explain in detail tariff methods for electrical energy that can be used to prevent the high

reactive power consumption. (5 points)
d) Choose two different constraints that must be taken into account and explain their

importdnce for the operation of power systems. (5 points)

Problem number (2) (25 Marks)
a) Illustrate the flowchart to obtain the solution of optimal economic dispatch problem
considering the system losses. (5 points)

b) The incremental fuel costs of three generators are given as follows: % = 0.02P; 4+ 3.3,
1
gﬁ = 0.015P, + 4.0 and g—?— = 0.004P; + 6.2, all in (LE/MWh). If the total load demand
2 3
is 1200 MW, find the incremental fuel cost of the system and the optimal allocation of load
between the units. The minimum and maximum capacities of the first two units are,
respectively, 150 and 500 MW. The minimum and maximum capacities of the third unit

are, respectively; 120 and 450 MW (7 points)
c) For the network shown, the impedances of the v v

line sections are: Z, = 0.03 + j0.09 pu, Z, = 1 =z z ]

0.025 +j0.08 pu and Z. = 0.05 + j0.1 pu. The @ l — Vi <— 2

voltage V3 =1.0£0 pu and the currents from —_ 1, Iy «—

the two generators are: I, = 0.662 — 30 pu P 7 P2

and [, =0.72—25 pu. Calculate the e
coefficients of the loss formula and derive the Load v
loss equation using the exact formula. (S points)

d) The incremental costs (LE/MW) of 3 power plants are: %?— = 0.4 P, + 3.5, _:_Ez_ =0.3P,+6
1 2

and gz;?_ = 0.5 P; + 4. The minimum and maximum power of the three units are: 100 and
3

750 MW, respectively. Find the optimum scheduling for a system load of 1800 MW
assuming a tolerance of 17 MW. Start with a lambda of 250 and penalty factors of 1.04 for
all units. The loss formula is given as follows with powers are in per unit on an 800 MVA
base: Pyg = 0.015PZ + 0.02 P, P, + 0.033P# + 0.012 P, P, + 0.023 P, P; 4+ 0.015P2.
(8 points)
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___Problem number (3) (20 Marks)

a) A power station supplies a certain load with an average demand of 17 MW and a load
factor of 0.5. If the utilization factor is 0.8, calculate the plant capacity and the capacity

factor. (5 points)

b) Define the overall efficiency of steam power plants, and state the functions of superheater,
economizer, and condenser. (5 points)
¢) Draw the layout of nuclear power plants, and discuss how the fission process occurs and
how it can be regulated. (6 points)
d)With a clear sketch, draw the schematic diagram of gas power plants considering

efficiency improvement methods, and state their main applications. (4 points)

Problem number (4) (25 Marks)

a) Describe the construction and operation principles of fuel cells (5 points)
b) Discuss the advantages and disadvantages of hydraulic power plants. (5 points)
"¢) For the maps given in Fig. 1, discuss in detail how the optimal sites of PV (S1-S5) and WT
(W1-W11) power plants can be selected. (10 points)

d)In the context of COP27, explain the definition and discuss the benefits of hybrid
renewable energy systems in improving the performance indices of the electrical grid.
Support your-answer with clear sketches. (5 points)

ey nwes: o, U, £

Good Luck
Course Examination Committee
Prof. Ahmed Refaat Azmy Dr. Mohamed Elkadeem
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Tanta Department: Computers and Automatic Control

. . Faculty of
University « % Marks: 85 Marks neering
Course Title: Automatic contro] Engineering Year: 3™ Course Code: CCE3170
Date: 24/1/2023 Allowed time: 3 hrs. Pages: 2
Remarks: answer the following 4 questions
_Question Number 1: (20 Marks)
[a] Find the transfer function for the following circuit (8 Marks)
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[B] Determine the transfer function using signal flow graph. (12 Marks)
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Question Number 2: (20 Marks)

[a] For each of the following characteristic equations, find the root distribution and

determine whether the system is stable, marginally stable, or unstable: (12 Marks)
i) S+S° +28* + 28 + 382+ 25 + 5=

i) 87+ 35° + 38+ §*%+ §%+ 387+ 35+ 1 =0

i) §° 428" 488" 4155’ + 208 4165 + 16 = 0
iv) S°+28'+38% +45+8 =0

[b] For the system has the transfer function » assuming unity negative feedback
s5"+s5+6

1) Compute the peak time and the percentage overshoot for the step input (4 Marks)
2) The error constants (2 Marks)

3) The steady state error for unit step input (2 Marks)
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trol system having the transfer function:

Question Number 3: (24 Marks)

[a] Find a state space model for a con
7 (s+5)

(s+3)(2s" +7s+8)

in the pole-zero form (8 Marks) and other form (4 Marks)

G(s) =

[b]The open loop T.F. of a negative feedback system is given as: (12 Marks)
6 (sYH (s) = K
(s—2)}s+4)Xs+T)
1) Sketch the root locus.
2) - Determine the range of K for system stability
3) Find the value of K at critically damped response
(21 Marks)

Question Number 4:
[a] Given a system described by the dynamic equations

dx (t)
dt

= Ax (t)+ bu (t
FO y(6) = ex (1)

where
[ o 1 0 T
\ I |
A=1 0 0 1 b=
| *. |
| _ _ ! [
-6 - 2] L

i) Find the characteristic equation. (2 Marks)
if) Find the transfer function Y/U. (3 Marks)

[b]  For the following system
)’( ro 11X fil

= + u

R ELERTI it

y=0 31X

i) Draw the state diagram and Find the transfer function. (4 Marks)

ii) Determine whether the system is stable, completely state controllable and
observable. (6 Marks)

[c] 1-Explain three properties of the system and give an example for each.
2- Define the system order and the state of the system. (6 Marks)

The end
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Allowed time: 3 hours

Date: Jan 12, 2023

Course Title: Engineering Mathematics (4) Total Marks: 70
(1* term)
Course Code: PME3114

FINAL EXAM

No. of pages: 2

Please answer the following questions:

Question (1)

Oz

(20Marks)

()

(b)

(c)

Question (2)

x+k .

If function given by f(x) = el

x=1,2,3,45is probability distribution of a discrete random
variable X, find:

(a-1) value of k.

(a-2) P(x = 45), P(2<x <5).

(a-3) Cumulative function F (%). - .=

(a-4) The mean, variance, and standard deviation of the distribution.

The data represent the scores of 45 students in Statistics are given as follow:

Score 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 50-55
Number of students 2 5 8 10 7 10 3

(b-1) Find the mean and the standard deviation of this grouped data.
(b-2) Find the median and the mode.

A random sample of 30 items is drawn from a lot. If the lot is 10% defective, determine the probability
that such sample will contains:

(C-1) No defectives.  (C-2) More than two defectives. (C-3) The mean value of defectives.

(20Marks)

(a)

(b)
(c)

Find the value Determine the multiple linear regression of Xy on x,,Xx3 from the given data:

Question (3) (30Marks)
(a) The joint probability density of two continuous random variables (X,Y) is given by:
1 2
f(xy)=§xy Jor0<x<1, 0<y<1
0, elsewhere

(b)

(©)-

(d)

(a-1) Find the marginal probability density function of X and Y .
(a-2) Calculate the covariance between X and Y.

(a-3) Determine the correlation of X and Y and its type.

If we ére told that the probability person scores a goal is 0.78, the probability that he will make his-
fifth goal on his eighth shot?

A company gets its products from four places, 35% from the first, 15% from the second, 25% from the
third and 25% from the fourth place. Delivered product is defective with probability 8%, 10%, 6% and
12% if it comes from the first, the second, the third and the fourth, respectively. we choose a product
randomly:

(c-1) Find Probability that delivered product is defective.

(¢c-2) If product is defective, find probability it comes from the second or the third place.

An electric institute published figures on the number of kilowatt hours used annually by various home
appliances. It is claimed that a vacuum cleaner uses an average of 46 kilowatt hours per year. Test the
hypothesis that u = 46 kilowatt hours per year against the alternative that u # 46 kilowatt hours per
year if a random sample of 40 homes included in a planned study indicates that vacuum cleaners use
an average of 42 kilowatt hours per year with a standard deviation of 11.9 kilowatt hours per year. Use

a 0.05 level of significance?

X1 3.7 3.5 2.5 115 5.7 10
X2 3 5 6 2 3
X3 8 5 7 3 1 2

Best of Luck Dr. Eman Elghawry, and,  Examination committee

(a-1) Predict the value of x; when x, = 7,x; = 6.

(a-Z) Calculate riz, ri3, T3, R1.23 and R12_3.

Find the value of € if P(u—Co < x < pu+ Ca) = 0.823.

Determine 98% confidence interval on u which represent the mean of a population. If we take a
sample with size 25, mean 174.5, and standard deviation 6.9 ?

Please, consider page 2/2
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Department: Elcctrical Power and
—_— Machines Engineering

o/
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Tania University otal Marks: 70 Marks Faculty of Engineering

Course Code: EPMS521
Allowed time: 3 hrs

Course Title: High Voltage Eﬁginecn'ng
Date: 15/1/2023

Year: Fifth level
No. of pages: (3)

Answer all the following guestions:

Question (1) (20 Marks)

a) Three measurements of the current between two parallel plates were 1.22, 1.82 and 2.22 §
gf the initiating photocurrent I, at distances 0.005, 0.01504 and 0.019 n’l respective:iv
E/p and p were maintained constant at 12 kV/m.kPa and 0.133 kPa., -'Ps'wectivelgl. i
Determine the distance and voltage at which the current becomes seif-sustéiﬁfng ‘

-b¥ The above curve above illustrates the
breakdown voltages V, of SF, and
Air as a function of the
pressure/electrode  separation  gap
product pd. Consider iwo paraiiéi
electrodes having 2 gap oi d = 5 mm
in a gas pressure of P = 760 torr. (8
Marksj}

e Name this curve.
» Calculate the pressure electrode

Breakdown voitage (V)

spacing, in units of Pa.m. (NOTE: .
torr = 133.33 Pa). 10- S —
» Is the breakdown SF, 10! 1 0! 10° 0
always higi ; Ny p-d 10 uniis of Pam
e Find out e of scoondary  %- Sigr" .w:sm!rhij;yg 8, [ sl
o —d AT e T

ionizaticn coetlicient for sir Use Y
thie curve to justify your answer. }

¢y If :ﬂ is the frequer}cy at which all positive 1ons can just be cleared from the gap during on
haif-cycle and f, is the frequency at which all elecirens can just be cleared from theugap
during on half-cycle, describe with only sketches the change of breakdown voltage as a §

{function of frequency. (2 Marks)
d) Complete the following sentences:
| P is the state of an atom when an electron moves to higher energy level

with a relatively long lifetime before returning to its normal energy level.

2. After the appearance of initial electron, the time required for the ionﬁzaﬁon processes
to develop and causc breakdown of the gap is called .............. o

3. Inlong gaps under non-uniform field, the possible breakdown mechanism is

4. Photons are characterized by:((a) No mass and no energy (b} No mass and no charge
(c)dl\;o)charge and no energy (d) A quantum of energy with positive charge () Both a
and b.

5. peak voltage for breakdown in case of high AC voltage at high frequency is
e the DC breakdown voltage (similar to, lower than, higher than
not related to, delayed than) T ,

I
i
(5 Marks} i
i
i
|
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Question (2) (20 Marks)

a) In an experiment, the breakdown voltage -
Vg of transformer oil sample were Gapspacing | o4 ' ¢4 i 1.2
measured at different gap spacings d and {em) 1
the results were summarized into the | Breakdewn | o, o1 445 cg | 908 | 244.87

tabie below. Determine the power law | voitage (kKV) o
dependence and determine if this oil
acceptable or not. (5 Marks}

b) A cylindrical gas filled void of diameter 0.2 mm and thickness 0.15 mm is contained
within a slab of solid dielectric with a smickness of 2 cm. The breakdown strength of the §
gas within the void is § MV/m. To cause a breakdown across the void & voliage ¢f 75 KV
is required across the dielectric. When a breakdown occurs inside the void the voltage
across void drops 0 250 V. {6 Marks)

5 Calculate the voltage across the void when breakdown occurs.

o (szleniate the permittivity of the solid insulaiing material,

s Calcuiate the number of partial discharge pulses per second for an applied voltage of
150 KV across the dielectric.

{4 Marks)

¢) Pilot the graphical representation of the following:
1. Breakdown due to suspended particles in liquid dielectrics.
9 Rate of energy loss from electrons to lattice and energy gain by electrons in solid
dielectrics at three different electric fields E; > £, > £5.

following seniences: (& Marks}

o
SEA 2
in pure liguids, the considered breakdown mechanisim i

¢ disieciric material, the breakdown oo surfac

i
lightning p
streamer — stepped leader — return stroke — charge separ

5
¥
ey
i
L

L2 Ed e TR
p
-

oy i

-nomenon, which of the followings i3 :
on in the clo

4. For operating power frequency voltages, a surge airesier has to se a {Conductor- Non- §
conductor- Semiconductor)
5. Sphere gaps are used to measure.{ DC voltage - AC voliage- Impuise voltage- All of

these)

Guestion (3} (15 Marks}

a)} An impulse generator with each condenser rated for 9.12 uF and 130 kV. The load §
capacitor is 1200 pF and the series resistance is 1000 {2 Find the number of stages and
the damping resistance needed 0 produce a 3.396/60 s impulse wave. (4 Marks)

b) A high-voltage, 50 Hz AC signal of amplitude X with a superimposed DC component of
Y 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. if
this signal was measured by a sphere gap at a temperature of 25 °C and pressure of 735
torr, what is the measured value that will be obtained from the table? Assume that the air

density factor is equal to the correction factor. (4 Marks)

e ——————
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In the following figure if the
voltage at point A is an AC
voltage of 10 kV .y and 50 Hz,
draw the voltage waveforms at A =4}
point M and peint N for the first

, } | }

i
five cycles of the input AC § i I
voltage. (4 points} = A JES

Complete the following sentences (3 Marks)

To reduce the size and cost of the insulation in cascaded transformers ......... is used.
The voltage efficiency of an impulse generator is given by .............

in a multistage impulsc generator, for producing very high voltages, a bank of capaciters

is (charged in parallel and then discharged in series — charged in scries and then |
discharged in paralie} - charged in parallel and then discharged in paraliel ~.charged in §
series and then discharged in series)

Cuestion {4) (15 Marks)

Complete the foliowiny sentences {8 Marks)

................... 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.

In Van de Graaff generators output voltage is controlied by .............

The following two methods are used for protecting substations against ightning stroke §
............. and ............... '
The attenuation factor for resistive potential divider will be ......... without §
compensation.
Which of the foll mcihod oF technique cannot be used for the measurement of high §

iroatatic voltmeter — Peak volimeter — Potential divider) §
Surge impedance of over-head transinission lines is of the order of (20 €2 to 30 £2 - 300
Q0 500 Q3 k82 to S k€& - 30 k&2 to 60 k&),

Spark gap arresters have the following three drawbacks: ......... yereneneans and...... e

de voltages? { ¢

i}

A single-phase lossless overhead line with ZA ~ 400 Q, vA = 3x 108 mv/s and LA =30 |
km is connected to a single phase iossless cable'with ZB = 100 €, vB = 2108 m/s and |
LB = 20 km. At the sending end of line A, there is a generator with neglected internal |
impedance. At the recciving end of cable B is an open circuit. Find the voitage V (x =
Wkn, t=045ms ). (7 Marks)

Best wishes:

Dr. Eman Gaber
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