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ABSTRACT: In commonly used anaysis software of
steady-state faulted power system, transformer model, which
gives the impedance of positive, negative, zero sequence
according to its connection difference and whether the neutral
point is grounded, causes the impedance of zero sequence
networks be different from the positive and negative networks.
So it becomes extremely difficult to anaysis the lapped fault
and specidlized fault. Also, people dways abandon the
inspection of fault insde the transformer to avoid the most
complicated computation. A coupling multi-windings-based
transformer model with nodal admittance matrix is proposed,
which does not have to treat the three sequence networks
respectively and can readily describe the interfaces between
transformer and other component of power system in
sequential model. This new model is useful to accomplish the
modulation of analyses software of steady-state faulted power
system and cut sharply off the workload of calculation with
improved count accuracy if the fault occurs outside the
transformer. This paper also gives the approximate dgorithm
when transformers have a inner fault. In analysis software
which smulates fault occur anywhere in power system
networks, the agorithm proposed will have extensively
application due to the simple programming and relatively high
accuracy.

KEY WORDS: transformer model; power system anaysis
software; algorithm
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#1 RETHBAFSH
Tab.1 Sequenceimpedance of elements
LIVALENES Lk YL Zy i BT Zo Gifii BT Zs
iE ¥ 1.0455 0.002 4 + 0.030 7i 4.240 4 + 2.423 1i 3.756 4 + 2.757 Oi
isg 0 0.002 4 +0.030 7i 4.240 4 + 2.423 1i 3.756 4 + 2.757 Oi
£ ¥ 0 0.032 5 +0.097 9i 23172 +1.324 1i 2.052 7 + 1.506 5i
*2 TERTHBEMSH
Tab.2 Sequenceimpedance of transformer
E PR bt 1E 7 il 7 il
YoY 0.005 0 +0.100 9i 0.005 0 + 0.090 8i
Yo-AA 0.0090+0.178 7i 0.009 0+ 0.232 3i 1.101 1x10° + 217.391 3i 1.101 1x10° + 217.391 3i
Y-A 0.008 0 + 0.063 4i 0.008 0 + 0.076 1i
#3 TERAAKLHE, FHONEFESE
Tab.3 Ports’ sequence value of normal operating transfor mer
B 75 Yo M Y Ul AN RS Yo ML iR Y Ul AN LRI
%J# 0.0000+0.0000i -1.0450+0.0001 0.0001+0.6032i -0.0000+0.0000i 0.087 2+0.6429i 10"  0.1531-0.0856i" 10"
K41 FJ¥ 1.0453+0.0000i 1.0450-0.0001i 0.5224+0.3016i 0.0009-0.0048  0.0872+0.6429i “10™  -0.002 4+0.1755i" 10'*
1) -0.0000-0.0000i -0.0000-0.0000i -0.0000-0.0000i 0.0000-0.0000i 0.087 2+0.642 9 “10'** - 0.150 6-0.090 0i" 10" **
%J¥ -0.0000+0.0000i -0.0000+0.0000i 0.1980-0.2604i - 0.000 0- 0.000 Oi 0.000 0+0.000 O - 0.000 0+0.000 Oi
77X 2 EJ¥ 09329+00006i 05382-0.0166i 0.1447+0.0779i  0.267 8- 3.647 9i 0.091 0-0.071 2i 3.359 7- 5.208 3i
¥  0.0401+0.0214i 0.1770+0.1041i  0.1800-0.0002i - 0.796 5+1.244 4i 0.043 8- 0.004 5i -0.179 3+2.602 6i
%J¥ -0.0000+0.0000i 0.366 5+0.048 6i  0.198 7-0.256 3i - 0.000 0- 0.000 Oi 0.000 0+0.000 O -0.000 0- 0.000 Oi
773 IEJ¥ 09353+0.0000i 05487-0.0189 0.1524+0.0800i  0.280 6- 3.569 8i 0.087 5- 0.032 4i 3.3500-5.135 1i
¥ 0.0418+0.0243i 0.1843+0.1162i  0.187 1+0.002 8i - 0.892 6+1.293 6i -0.087 5+0.032 4i -0.115 9+2.590 5i
F4 TEREAGEHE, ZFHONSHEESE
Tab.4 Ports’ phase value of transformer with inner fault
217753 Yo ML Y U EL R AR Yo b i Y U AN LRI
A A 0.892 0- 0.122 8i 0.525 9- 0.032 6i 0.139 3+0.173 2i 2.769 2- 3.984 4i 0.086 9- 0.072 4i 0.042 4+0.016 6i
J7X4 B -04870-0.8954i -0.2698-0.6510i -0.0055-0.3678 -2.0124+1.8071i -0.1293-0.0784i  -0.038 3- 0.064 8i
CHl  -04877+0.8096i -0.2562+0.6835 -0.1338+0.1946i  1.4158+2.053 1i 0.0425+0.1508i - 0.004 0+0.048 2i
A A 0.827 6-0.164 2i 0.458 0- 0.114 6i 0.068 4+0.040 9i 6.135 2- 4.144 5i 0.064 7-0.078 Oi 0.016 3+0.000 3i
775 B  -06202-06331i -0.2338-0.3771i 0.0134-0.1634i -83113-13553i -0.0883-0.0356i -0.014 2- 0.030 4i
CHl  -05307+0.8241i -02242+0.4917i -0.0818+0.1226i  2.915 8+2.443 8i 0.0236+0.1135i - 0.002 1+0.030 1i
A A 0.825 3-0.147 1i 0.661 6- 0.052 5i 0.061 5- 0.256 6i 5546 1-4.266 9i  -0.000 0+0.0000i  0.357 4- 3.016 6i
776 B  -06110-0.6121i  0.0176-0.2829i 0.0715-029391  -9.0565-1.1152i  0.0085-0.1358i  -7.228 7+1.211 5i
CHl  -05369+0.7805i -0.0176+0.2829 -0.0695-0.2999i  4.3004+2.3497i  -0.0085+0.1358  6.871 4+1.805 i
A Hl 1.045 3-0.000 Oi 1.045 0- 0.000 1i 0.522 4- 0.000 Oi 0.000 9- 0.004 8i 0 0
77 Bl -05227-09053i -0.5225-0.9049 -0.0001-0.9049  -0.004 6+0.001 6i 0 0
CHl  -05226+0.9053i -0.5224+0.9050i -0.5224+0.0000i  0.003 7+0.003 2i 0 0
A il 0.961 2+0.036 6i 0.991 6+0.214 9i 0.5035-0.0960i  -0.9357-2.8157i -0.0000+0.0000i  3.2014-2.4057i
778 B  -04955-0.7918 -0.0864-0.3240i  0.1590-0.2335i  -3.7110+0.6016i -0.0415-0.1555  -8.2315-1.275 9i
CHl  -04669+0.7599  0.086 4+0.324 Oi 0.030 4-0.311 8i 4.607 0+2.188 6i 0.041 5+0.155 5i 5.972 6+6.006 6i
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