SOLUTION QUESTION 1

The base impedance for line is

= (400)2 = 1,600Q
B™ 100 7
and the base current is
Iz = 100,900 _ 144.3375 A
5 V3(400) '

The reactances on a common 100 MVA base are

100
Xigr =5 (024)=04pu

, 100
Xige = (024)=06pu

Xy = 100 0.16) = 0.16
160
Xline = 1600~ 0.1pu

The impedance diagram is as shown in figure below:.
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Impedance to the point of fault is

_ (0.4)(0.6)

The fault current is

= —= 2/ — °
Iy 705 2 90°pu
= (144.3375)(2£ — 90°) = 288.6752 — 90° A

The Short-circuit MVA is

SCMVA = V3(400)(288.675)(1073) = 200MVA



SOLUTION QUESTION 2.

The impedance diagram is as shown in Figure 70.
(a) Impedance to the point of fault is

_(02)(03)
=J 02103 /012pu
The fault current is
I = ! — 5/ —90°
f =012 +0.08 pu
0 501 3 jo1 1 jo2
I | | Y Yy I
gl ¥ Z;=30.08
(b)
V, = (j0.08)(—j5) = 0.4pu
]03 o o
I1 =m(5)4— 90° = 32 — 90°pu
j0.2 ) .
Iy =m(5)4— 90° = 22 — 90°pu
V, =04+ (j0.2)(—j2) = 0.8pu
Vs, =04+ (j0.1)(—j3) = 0.7pu
SOLUTION QUESTION 3.

See lecture notes “ER66-W9-The Symmetrical Components (Fortescue Method)”, from

slide 47 to slide 50.



SOLUTION QUESTION 4. QUIZ

Q1 - Answer: C,D

Q2 - Answer: A,B,C,D
Q3 - Answer: C

Q4 - Answer: A

Q5 - Answer: C

Q6 - Answer: B

SOLUTION QUESTION 5

1 Subtransient Short-Circuit Current at Generator Terminals

Given data:

. X; = 0.15pu
e Stator voltage = 20kV x 1.05 = 21kV
e Base impedance (not necessary):

Viwe  (20kV)?
Spase  S00MVA

base —

0.8Q

1 Subtransient short-circuit current (in kA):
IkA = Ipu X Ibase
where:

I _ Sbase

base — =
\/§ * Vhase

2 Substituting values:

o [, =T7pu

o I = % = 14.43kA

Iy = 7 X 1443 = 101.01kA
3 Total Subtransient Short-Circuit Current

e Total reactance considering the subtransient time frame :

We do consider in this way the transformer, load and line impedance are in parallel with
X, as the fault occurs in the generator terminals.



Xiotal = Xg//Xm + X, = 1/0.15 + 1/(0.20 + 0.305) = 0.1156pu
e Total short-circuit current (per unit):
" 1.05 1.05

Ipu, total withload — m += m =9.079

e Total short-circuit current (kA):

I KA, total — I pu, total X Ibase
Substituting values:

Tiatora = 9:079 X 14.43 = 131kA



