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EMC model of secondary equipment in UHV substation

MA Hai-jie', LUO Guang-xiao', XU Gang?, HUANG Shao-feng?, CUI Xiang'
(1. North China Electric Power University, Baoding 071003, China; 2. Beijing Sifang Automation Co., Ltd, Beijing 100085, China)

Abstract: It is important for power network’s safe and reliable operation to improve the immunity of secondary equipment of ultra
high-voltage substation running in badly electromagnetic environment. The model is set up based on equivalent circuit for the
secondary equipment port, using HSPICE to simulate limiting, filtering, isolation devices, and so on. It can improve the
effectiveness of equipment immunity measures and provide reference for the circuit designers. For sensitive circuit, the network
analyzer is used to measure S-parameters of two-port network, and rational approximation of frequency domain responses by vector
fitting is adopted to build broad frequency equivalent circuit for time domain. By testing the equipment electromagnetic
compatibility, analysing and comparing time-domain waveforms, it draws to conclusion that measures such as limiter, filter, and
so on are effective and the correctness of the modeling method in time domain is verified.

This work is supported by International Science and Technology Cooperation Program ( No. 2007DFA71250) and the Young
Teacher Foundation of North China Electric Power University (No. 200711011).
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Fig.1 Circuit diagram of import port
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Fig.2 Transient diode’s suppression to surge

W T OISR, W RARIE IR,
HAFBNRIEIE DA AR PE £, s 3 P 1
3 (a) NUEBCHT, BB 1 Al 2 AR eSS
hek, AR N 100 kHz, K3 (b) —Frig
MBrugdn, BE T At 3 b rE Ak 1 it
2, BB AEUEATERY 100 Hz. i IEH
RC IHE, ISR, JERR RT3,

1
0.8 \
Z 0.6 \
S
0.4
02
() V)
10' 102 10° 10° 10° 10° 107
Mz
(a) VBRI
1
2 05
0 —
10 102 10° 10* 10°
1
2 05
0
10' 10° 10° 10* 10
fHz
(b) BB

3 IR A fE B0 ST A R

Fig.3 Frequency response before and after filter
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Fig.4 Equivalent model of digital chip power port
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Fig.5 Frequency response of radio-frequency interference to
each equivalent model
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by vector fitting
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Fig.8 The 1th testing point’s change without transient

diode at 0.25 kV common mode surge
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