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Abstract: An actual 500kV substation ferro-resonance on PSCAD simulation is performed,and
the harmonic analysis of the simulation is carried out by using MATILAB software. The differ-
ent wind farm power and the different quantity and values of series compensation are simula-
ted. The simulation waveform and the actual ferro-resonance waveform are analyzed, and the
reasons of the ferro-resonance is found, according to which a method to suppress ferro-reso-
nance is proposed. The method is validated in the actual substation operation.
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Fig 1 Ferro-resonance simulation model of S00kV substation
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Table 1 The ferro-resonance spectrum summary when the value and quantity of the series compensation device are changed

) . /uE Harmonic main component
/MVA Quantity of the Value of the Series
Wind farm rated series series compensation
power compensation compensation device installation 1/5 1/3 1
device device location
200 1234 0. 093 5 1. 3210 1. 956 2
4 300 1234 1. 726 9 0. 041 5 2.2975
400 1234 1 104 7 0. 0324 1 692 4
500 1234 1. 2155 0. 026 5 1. 724 0
200 134 2. 854 6X10* 3776 2X10* 1 411 4
10000 200 234 2. 846 5101 3,592 5X1071 1 364 2
300 134 2. 916 8 X10~* 3810 5X10* 1L 419 3
3 300 234 2.940 0X10~* 3826 5X10* 1 3758
400 134 2. 879 5X10* 3783 8X10* 1. 4256
400 234 2. 878 9 X101 3.839 510 1. 3861
500 134 2. 866 5X10* 3823 5X10 ¢ 1L 429 9
500 234 2.821 5X10* 3388 6X10* 1. 3945
222 1 LAB - :
’ o
200 uF, 4 , . 3.
s 2 3
500 kV s MATLAB Table 3 The ferro-resonance spectrum summary when
— y the value of the series compensation device and
, the wind farm power are changed
2. /JF Harmonic main component
/MVA o
2 . Value of the
Wind farm o
Table 2 The ferro-resonance spectrum summary rated power seres . , /o
compensation 1/5 1/3 1
when the wind farm power is changed device
200 0. 325 6 0. 116 2 1. 985 4
/MVA 3000
o ( Harmonic main component 400 0. 098 4 0. 864 1 L 976 5
Wind farm rated 000 200 0.7352 00187 18154
S / I 5
power 1/5 1/3 ! ’ 400 0.9814 02481 18549
3000 0. 325 6 0. 116 2 1. 985 4 10 000 200 00935 13210 L 956 2
4000 0. 241 8 0. 254 4 1L 1957 400 1104 7 0032 4 1 692 4
5 /
5000 0.7352 0. 0187 L 8154 20 000 200 L5786 01183 17217
10 000 0. 093 5 1. 3210 1. 956 2 “ 100 1412 4 03512 1854 1
20 000 1. 578 6 0. 118 3 L7217 3
40 000 0. 128 4 0. 227 1 0. 773 5 ’
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Table 4 Contrast of 500 kV substation ferro-resonance , 5
simulation data and real data
The wave Serial Harmonic main component ’
type number 1/5 1/3 1 ° ’ ’
1 0.,0935 13210 19562 o
2 L7269 00415 22975
3 L1047 00324 16924
1 0,0245 00016 0 2000
2 0.,0251  0,0039 0 2302 [1] , . Prony
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