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Abstract: For an accurate simulation of the conducted coupling effect caused by very fast transients (VFT), solv-
ing the high frequency transfer function of the electronic current transformers (ECT) is of vital importance. In this
paper, a new method for solving the high frequency transfer function of ECT is proposed. Firstly, according to the
physical structure size of ECT, the high frequency distribution parameter model of ECT is established. The fre-
quency response is approximated by means of vector fitting method using rational function consisting of real poles
as well as complex conjugate poles and zeros, and the order of the transfer function is reduced according to the
practical needs. At last, the conducted coupling interference voltage to the collector port is calculated by the trans-
fer function. The simulation and the measurement results of a real ECT confirm the validity of the proposed method.
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Fig. 1 Schematic diagram of ECT
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Fig. 2 High frequency model of rogowski coil
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Table 1 Structure and distributed parameter

of Rogowski coil
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Table 2 Poles and residues of transfer function
P = R ¥ = R
1 1 000+100 000i -0.000 059+0i 19 -32 800 000+324 700 000i 4 900.000 000+5 200i
2 —200 000+100 000i -0.007 67+0i 20 —32 800 000-324 700 0001 4 900.000 000-5 200i
3 1 700 000+100 000i —0.042 000+0i 21 42 800 000+323 600 0001 -1 900.000 000+9 2001
4 -5 300 000+100 000i -0.167 000+0i 22 42 800 000-323 600 000i -1 900.000 000-9 200i
5 18 000 000+100 000i -0.200 000+0i 23 70 900 000+328 400 000i -8 900.000 000+8 700i
6 -33 800 000+100 000i 2.300 000+0i 24 70 900 000-328 400 000i -8 900.000 000-8 700i
7 86 600 000+100 0001 —0.399 000+0i 25 87 000 000+324 500 000i -900.000 000+600i
8 344 100 000+100 000i -6 600.000 000+01 26 87 000 000-324 500 000i -900.000 000-600i
9 -891 800 000+100 000i -1 839 100.000 000+0i 27 =137 100 000+332 400 000i 15 700.000 000+33 900i
10 -1 381 100 000+100 000i 313 580.000 000+0i 28 —137 100 000-332 400 000i 15 700.000 000-33 900i
11 =700 000+316 800 000i 200.000 000+7001 29 166 100 000+319 400 000i 15 300.000 000+30 5001
12 —700 000-316 800 0001 200.000 000-7001 30 166 100 000-319 400 000i 15 300.000 000-30 500i
13 2 600 000+317 800 000i -1 000.000 000+1 000i 31 342 200 000+259 500 000i 6 400.000 000+82 100i
14 2 600 000-317 800 000i -1 000.000 000-1 000i 32 342 200 000-259 500 000i 6 400.000 000-82 100i
15 —11 100 000+321 200 000i -200.000 000+5 300i 33 —273 400 000+335 900 000i -13 200.000 000+10 900i
16 —11 100 000-321 200 0001 —200.000 000-5 300i 34 —273 400 000-335 900 000i -13 200.000 000-10 9001
17 16 800 000+321 200 000i 300.000 000+4 000i 35 -1 700 000+619 700 000i -2 300.000 000-3i
18 16 800 000-321 200 000i 300.000 000-4 000i 36 -1 700 000-619 700 000i -2 300.000 000+3i
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Fig. 4 Amplitude frequency and phase frequency

characteristic of reduced transfer function
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