Georgia Institute of Technology
School of Electrical and Computer Engineering

EE4321 Power System Engineering Spring 2009

Homework Assignment #2
Due January 27, 2009

Problem P1: A three-phase transmission line connects two electrical power systems as in Figure
Pla. The line configuration is shown in Figure P1b. Each phase conductor has the following
parameters: r = 0.12 ohms/mile and GMR = 0.035 feet. The operating voltage of the line is
115kV line to line. The line length is 80 miles and the soil resistivity is 500 ohm-meters. Each of
the power systems is represented as an equivalent source that is solidly grounded and with the
following sequence impedances:

Z,=72,=j01pu, Z,=j0.06 pu

The voltage sources behind the equivalent impedances are in phase.

(a) Compute the fault currents for a single-phase to ground fault at the middle of the line using
symmetrical components. Assume a 0.5 ohm fault impedance.

(b) Compute the fault currents for a single-phase to ground fault at the middle of the line using
direct phase analysis. Assume a 0.5 ohm fault impedance.

(c) Compare the results from (a) and (b). State your own conclusions.

SGL Fault

40 miles 40 miles

Figure Pla



T 7777777777777

Figure P1b



| E CE 432] | HW#2 | Soltes |

@)

/-0

0,03629 )0.2136

0,032 JO.2%6 Jﬁ-ﬁ 1

2.03029 )0-2136

—
-

J O 0.83625 02136

—\ 132,25
J0.0%6 0.09% 109011+ | @09y jO40ITF  0.06
(m L Y .mn--~-¢r-—-:m——_1
A a ,_,; :
Qé dueed 1o
0.03629 3136 JO-313C  0.02629
W -— l"l
1.0 T, J' 0.076¥%3 |.o
J0.63768S
~ ~ ".D -J'?S"ZDEQ
I1 - 17_7 1o: = |.2%98¢ &
0.0?9@25‘+J’0,?ﬁwgf
o _ 93007 -j 83,208
I = 3.1v952 & or  I882Fe’ LA

(10) ccwrukf Wﬁd re Suld—

(c)

-182.24%F
1882 kA eV
Mayw%a.l-\; Ewor

0.0% %
rove.  Peoo

0.931°

-~

v



	Figure  P1a

