


ard4

and
{ be
ive-
rent
tem

vide
‘mer
yand

the
1 be

For
Jues

£.36)

4.37)

pos-

4.38)

R

: Sgac%ﬂw\ 4.(2‘

Symmetrical Components
Fault H
345kv
<q Bquivalent
System
M Xl - X2 = 8%
161kV . L-13.8kV Xo = 28%
Equivalent on 100 MVA
System
Xl - xz = 5,7%
Xo = 3.2%
on 100 MVA
150 MVA

345:161:13.8kV

xuu = 8% on 150 MVA
xHL = 34% on 50 MVA
XHL m 21.6% on 40 MVA
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FicURE 4.20 Example of fault calcul utotransformer.
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102 Chapter 4
T 1702.2 A
343218 =1.1429
per unit turns T
i MMFs =0 161y J M I
— 232.21 A 13.8 VI
2683-2 11.\0 pell:': unit T
1980.4 =,1485 per unit
turn turn
=, N i i 4
—
,JM Ampere-turns Up = Ampere-turns Down
1702.7x1.1429 + 232.21x .1485 = 1980.4x1.0
~ N 1946.02 + 34.48 = 1980.4
< L 1980.5 = 1980.4 Check.

FIGURE 4.22 Ampere-turn check to confirm or establish the direction of cur-
rent flow in the tertiary.
Y Also, recall +hat

- T — O il voltmoes ave
Tt > TN LNC= O 0ol 0T ne.

There can be a question about the cﬁrecnon of current in the tertiary.
This can be checked by ampere-turns, as shown in Fig. 4.22. Arbitrarily,
one per unit turn was assumed for the 161-kV winding, and the others were
/ derived. Any winding or group could be used for the base, as convenient.

,e /\IS Are hor‘kua/'zeel —h A'/M

4.13 EXAMPLE: OPEN-PHASE CONDUCTOR

A blown fuse or broken conductor that opens one of the three phases rep-
resents a series unbalance covered in more detail in Blackburn (1993). As

G H
7= .21 71° i
o Load
E Zogu™ - 64L87_ I 3 90% P.F.

5QMVA Per Unit at 30 MVA
- 34.5 kv
X1g"X35"15% D &
-
50MVA 3o MVA
115: 34.5 kV =84
Xpe™ 7% 33‘" 5: 13,8kV

FicURE 4.23 Example for series unbalance calculations.
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