PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING

Final Examination : Semester 2 Academic Year : 2009
Date : 25 February 2553 Time : 13.30-16.30
Subject : 210-471 Power Systems 1 Room : ROBOT
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1. Determine the 50-Hz capacitive susceptance to neutral in S/km of the double-circuit line in Fig.1
The conductors have a diameter of 2 cm.

- Oal c2 O
2m

+ O bl b2 O
2m

A Ocl a2 O

L 6m J

f 1

Figure 1

Answer :




2. A 230-kV , 180 km long , 50 Hz , three-phase transmission line has a per phase series impedance of
z=0.06+ j0.6 O/km and a per phase shunt admittance of y = j3%107° S/km.

(a) Find the voltage regulation when the line delivers 200 MW , 0.8 lagging power factor at 220 kV.
(b) Determine the voltage regulation when the line is compensated by series capacitor for 40 percent
compensation with the load condition in part (a).

Answer : (a) (b)




3. A 220-kV , 180 km long , 50 Hz, three-phase transmission line has the following general parameters
A=0.95520.6° , B=128477°

Determine the capacitance of the shunt capacitors to be installed at the receiving end to keep the receiving-

end voltage at 220 kV when the line is energized with 230 kV at the sending end and the load at the

receiving end is 200 MV A , 0.85 power factor lagging.

Answer :




4. For the four-bus power system of Fig.2. Determine the value of Y, and Y,, of the bus admittance

matrix Ygys -

1— - 2 Y]l Y12 Yl3 Yl4
Y, = izl izz ?3 :;24
31 32 33 34
Y41 Y42 Y43 Y44
3- L 4
Figure 2
Line Data
Line No. From To R (pu) X (pu) B/2 (pu)
1 1 2 0.10 0.40 0.04
2 1 3 0.05 0.20 0.02
3 2 3 0.15 0.60 0.06
4 2 4 0.05 0.20 0.02
5 3 4 0.10 0.40 0.04

Answer: Y, = » Y=




5. For the three-bus power system of Fig.3. Determine the voltages at all buses after the end of first fast

decoupled iteration.

3 e
Figure 3
Bus Type
No.
1 Slack Bus

2 Voltage-controlled Bus
3 Load Bus

(pv) (pw) (pv) (pw) (pw
- 0 0 1.05

1.5 - 1.0 0.8 1.04

- 1.2 1.0 -

7.10£99.7°
8.12£99.9°
14.24£-79.5°

[22-j12 —1+j6 —1.2+j7
Yys=| —1+j6 24-j13 —1.4+;8
~12+;7 -14+/8 2.6-j14
[122/-79.6°  6.08.99.5°
=| 6.08£99.5 13.22/-79.5"
7.10299.7°  8.12./99.9°
Bus Data
PG QG PD QD |VI
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