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An Investigation on the Fault Currents in 22.9 kV Distribution System Due to the
Increased Capacity and Operating Conditions of Power Transformers in 154 kV
Substation

Mo s E
(Seong-Soo Cho * Sang-0Ok Han)

Abstract - In order to evaluate the nominal rating of breakers in distribution system due to the increased capacity and
operating conditions of power transformers in 154 kV substation, the fault currents in distribution system were
calculated by the conventional method and simulations of PSCAD/EMTDC program. Consequently, under the condition of
the parallel operation of transformers, the fault currents exceed the nominal current of the breakers in some areas.
Without NGR at the secondary neutral of the transformer, the current of single line-to-ground fault was bigger than
that of 3-phase fault. Therefore, the results clearly show that the measures to limit the fault currents in distribution

system are needed when the increased capacity of power transformers is introduced into 154 kV substation.
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Table 1 Source %!Impedance (100 MVA base)

I q 2R
%Rsl| %Xsl |%Zs1| %Rs0 | 9%Xs0 | %Zs0

?_

Mo

Ho | 083 | 5744 | 5804 | 2.793 | 15018

HA 1 0005| 0673 {0673 ] 0.052 | 0566 | 0568

15.276

Mo | 0151 | 1561 |1568] 0585 | 2.860 | 2919
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Fig. 2 A distribution chart of the positive-sequence impedance
for sources (100 MVA base)
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Fig. 3 A distribution chart of the zero-sequence impedance
for sources (100 MVA base)
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Fig. 4 Positive-sequence equivalent circuit for three winding
and Y-Y-D wiring power transformer
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Table 5 Zero sequence impedance for bus bars in 154 kV
substation (100 MVA base, Y-Yg-D wiring)
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Table 6 Zero sequence Impedance for bus bars in 154 kV
substation (100 MVA base, Yg-Yg-D wiring)
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%Zso I:vf %Zn | %2 | %Zu %ch.n ] %Zso
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i‘ 0568 | 80| 25.463 | 11574 | -0.463 | 34323 | 8012 | 33860 | 41.872
B 100 20606 | 9697 | -0.606 6651 | 33717 | 40368
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23 MMz A

ZAEE A PR F2 GF2ujE B AL aE
HAAAN(ACSR/AWOC)E A48t FA4HE 4F7F Y
Ag ALgEY 7FAAE oldE FIAAE AHEEHT. JHE
Adze] JudaE 20059 HAHATFYAA EMTP
Line constants F¥-& o] £3td Y dAdA dojgHE
Argatgen tEFHe AFd dPets AAE € I
B d9dag F 7o YeElHATh AdZREL 16 m AF
BEAF(OY 7 ) MEzAY diXnHALL 200
QmE L34 km% AL diojHoRE HRZo
of yrA Alg-std gk

B 7 73uidMZ uEA (100 MVATLE)
Table 7 Overhead line impedance (100 MVA base)

L zAlre| BAR(%Z/km) | 93E(%2Z/km)
R
AR %R | %X | %2Zu | %R | %X | %Zwo
ACSR/A| 41 | oo
WOC | oo 3.4999\7.7498 | 8.503519.1004p2.8411/24 5873
160t

154 kv HE L FHYT|o 82 ¥ ST =0 229 kv HiTAI S IFXF olxls & 305



BEB QWL S57P# 33 20085 98

; 2R
34;% e 1340
i I e gy i4"r
s i 1278
y ﬂ\\\_ s
\ i ] —
AR B
- £ % i ;
78 g . |
'T}M;:WAM?MA*% T
' BN N =
; SN i 1520
B “xpeimn
£ i A
; i
S BURES o - Ry 4
1250
| 4
T £ m uosen

a8 7 J13ujriMze HEEF Hel & 7Y
Fig. 7 Type and size of selected overhead line facility

Azddze FASHEE A8A0EE F2 Addx
low MAAAY S AAE YA HolHE A&
o 853 JAE Azt ez dE e
& 7 en o2 i TYF ARAoldMe AFNAAL
29 14AF 3ZAFI AdFez stEuiddzEg F
< 44 488 F A

E B XsgiMdz duEA (100 MVAZIE)
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Fig. 17 Waveform(a) and RMS magnitude(b) of single
line-to—ground fault curent when the power transformer
in substation is connected by the Yg-Yg-D wiring
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