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Answer the following questions

|

Problem number (1) (40 Marks) 1
a) A small network has an admittance matrix as -84 3 2 \
shown. Draw the single line diagram of the 4 -5 3 0 '
network. Eliminate nodes 1 and 2 from the network ~ Ygus = J 33 10 4 \
and write the new admittance matrix. Draw the 5 loriepni e |

impedance diagram of the network after node
elimination.

b) A 15000 kVA, 8.5 kV three-phase generator (G) having a reactance of 20% is ‘
connected through a delta-star transformer to a high-voltage transmission line |
having a total series reactance of 50 ‘Q. At the load end of the line is a star— star |
step-down transformer. Both transformer banks are composed of single-phase |
transformers connected for three-phase operation. Each of the three transformers l
composing each bank is rated 6667 kVA, 10-100 kV, with a reactance of 10%. The ‘
load, represented as impedance, is drawing 10000 kVA at 12.5 kV and 90 % power )
factor lagging. Draw the one-line diagram and mark base kV in the three parts of ‘
the system. Then draw the impedance diagram showing all impedances in per unit. |
Choose a base of 10000 kVA, 12.5 kV in the load circuit. Determine the voltage at
the terminals of the generator.

1

|

|

J Problem number (2) (20 Marks)

|2) A three-phase, 50 Hz transmission line has the following parameters per phase:
| resistance = 12 £, inductance = 63.69 mH and capacitance = 1.06 puF. The line
‘ supplies a balance load of 50 MW at 132 kV and 0.8 lagging power factor. Using
|
|
|
|
|
|
|
|
|
|
|
\
\

the nominal T-method, calculate the ABCD constants of the line. Using a suitable
scale, draw the combined receiving-end and sending-end power circle diagram and
find the sending end voltage, current, and complex power. Calculate the
Transmission line efficiency and voltage regulation.

b)Explain in details the main required steps to determine the general ABCD
constants experimentally.

¢) A series capacitor bank is to be installed at the midpoint of the 300-mile line. The
ABCD constants for 150 mile of line are: A=D=0.95341_0.3, B=90.33L_84.1 Q
and C=0.0010141_90.1. The ABCD constants of the series capacitor: A=D=11_0,

B=146.6_-90 Q and C=0. Determine the equivalent ABCD constants of the series
combination of the line
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Electrical Power and Machines Program/ Department
Tanta University Faculty of Engineering

d)In a 3-¢ semi converter for firing angle less than or equal to 60°, what will be the
conduction of the wheeling diode. (5 Points)
Question Number (2) (13 Points)

a) Compare in table between the single-phase half-wave rectifier, center-tap rectifier, and

full-wave rectifier, in terms of (9 points)
a) Circuit b) Efficiency ¢) Ripple factor
d) TUF e) Components i PIV

b) Explain why it is better to use single-phase semiconverter for resistive load rather than

full converter. (2 points)

¢) Among the single phase controlled converters, choose the best converter which is suitable
for one quadrant, two quadrants, and four quadrants. (2 points)

Question Number (3) (17 Points)

a) Explain the reason for needing the single phase series converter. (2 points)

b) Single-phase series semiconverter is used to feed a resistive load of 20 Q. The supply
voltage is 220 V and Np:Ns = 2:1. If the average output voltage is 75 % of maximum
average voltage, determine: (a) the converters delay angles; (b) average and rms value of
output voltage; (c¢) the average and rms value of output current; (d) the average and rms
value of thyristors currents; (e) the rectifier efficiency and ripple factor of input current;

(f) the transformer utilization factor and input power factor. (15 points)

Question Number (4) (20 Points)

a) For three phase full converter sketch the waveforms of output voltage at 75 degrees for

‘ resistive load and highly inductive load. (5 points)

b) A three phase semiconverter is operated from three-phase Y-connected 380V, 50 Hz
supply and load resistance is 30 €. If it is required to obtain an average output of 63 %
from the maximum possible average of output voltage, calculate: (a) the converter delay
angle; (b) average and rms output currents; (c) the average and rms SCR currents; (d)
rectifier efficiency, transformer utilization factor and input power factor. (10 points)

¢) Give a brief discussion about the basic methods of power factor improvements. (5 points)

End of questions ...

Examination Committee: Dr. Eman Gaber Or. Makhmoud F. Elmorshedy
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