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Problem 1 (5 pts):

The single line diagram of a power system is shown in the figure below. The ratings and
parameters of all components are as follows

G: 40MVA, 20kV, X=0.2p.u.

Ty 25MVA, 22/132kV, X=0.10 p.u.

Ta: 25MVA, 132/11.5kV, X=0.10 p.u.

Line (short transmission line): Z=0+;10Q

Load (constant impedance): 10MW with 0.707 lagging power factor at 11 kV.

Draw the equivalent impedance diagram marking all the reactance/impedance of all
components including the load in p.u., to a base of 22 kV, 100 MVA at the generation

$ side (Neglect transformer phase shifts)
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Problem 2 (5 pts):

A short lossless transmission line with leakage reactance of 0.1 p.u is used to connect two
zones together (Zone-A and Zone-B). Zone-A supplies positive active power while it
consumes positive reactive _power. The voltage magnitudes at both ends of thc
transmission line are cither 1.0 p.u. or 1.05 p.u., and the phase angles are cither 5 or O
(All the quantities given in p.u. are by using a common base)

(a) Determine the voltages (p.u.) at each side of the transmission line?
(b) Determine the real and the reactive power supplied/absorbed by Zone-B in p.u.?

E . Sp=-P +I@
m=e 'Z: i E, ‘1'2 te \eaJs bud \ess

ma.t\ni{'uc‘-e_
gﬁf” \JA[—)J
ot os/é pu

\3) gg = \/&a- '_[*

o 1)
r- Eva-Ve _ 18 -2 , T* Lo2u|2Lé

ol yo-\
Z
%B: O-41S — -56‘55 ConSumes peReal Power
% B Supplies | Reackive
POU\.)&(- '\'VQ

Scanned by CamScanner



Problem 3 (5 pts):

A 10 MVA, 33/11 kV three-phase transformer is connected to an ideal 34 kV voltage

5 n . is 6 kA.
source. The three-phase short circuit current at the LV _side of the transformer 1s 0 X/
Determine the per unit reactance of the transformer on its own base.
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Three single-phase transformers, each rated 15SMVA, 33/6.35 kV with leakage reactance

of 15% are connected A/Y. Three 60 Q A-connected resistors are connected to the LV
side of the three-phase transformer.

Problem 4 (5 pts):

(a) Find the Y-equivalent impedance seen from HV side of the three'-phase tr.tl{lsfonner.
(b) Find the power consumed by the resistors at rated voltage operating condition.
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Problem 5 (5 pts): S

The ratings of a three-winding transformer are as follows:

Primary: 33kV, Y-connected, 60 MVA
Sccondary: 11kV, Y-connected, 40 MVA
Tertiary (1): 3.3kV, A-connected, 20 MVA

With measurement made on the primary side with secondary short circuited and
tertiary open, the leakage reactance is 1.3 Q. CLes=\.3

With measurement made on the secondary side with tertiary short circuited and
primary open, the leakage reactance is 0.242 Q. L= O U2

With measurement made on primary side with the tertiary short circuited and
secondary open, the leakage reactance is 2.5 Q. Cpp=2- s

Calculate the per unit impedance of the equivalent circuit based on the rated MVA and
voltage of the primary?
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Problem 6 (S pts):

A three-phase 400kV, 50Hz transmission line is 200 km long. It is found that under no-
load condition and with 400kV sending end line voltage, the receiving end line voltage 15

440 kV and the sending end per-phase current is 246.6£90° A. Determine the total shunt
admittance of the line?
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