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Fig.1 10kV low resistance grounding system
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Fig.2 Sequence networks of SPGF occurring
in multi-circuit lines
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Fig.3 Scheme of adaptive zero-sequence current protection
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Table 1 Parameters of 110 kV main transformer

S8 S S8 ZHE
i A% S50 MV-A 58 B BAAT u.(%) 10.5

i AR 110 kV/10.5kV|| 75 EBFE AP, 352 kW
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IR 48248 7 2 D 2B 1(%) 0.52
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Table 2 Parameters of Z-type grounding transformer
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Table 3 Simulation scheme
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Fig.4 Comparison between zero-sequence currents
of faulty Line 1,in Case 1
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Fig.5 Comparison between zero-sequence currents

of faulty Line 1,in Case 2
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Fig.6 Comparison between zero-sequence currents

of faulty Line 1,in Case 3
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of faulty Line 2,in Case 3
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Table 4 Comparison of operation between conventional and adaptive zero-sequence
current protections for different fault locations
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Table 5 Comparison of operation between conventional and adaptive zero-sequence
current protection for different transition resistances
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Fig.8 Schematic diagram of operation logic of
adaptive zero-sequence current protection
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Table 6 Zero-sequence current compensation and operating results of DPMC-21 protection device
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Modeling and application of core losses for power inductor in switching converter
ZHOU Yan,ZHANG Junbo,CHEN Qimi
(College of Automation,Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: According to the theory of the core loss separation model and the operating characteristics of
switching converter circuit,a simplified calculation model for core losses in power inductors is proposed,in
which Buck and Boost converters are taken as examples. The characteristics of core losses in the Buck and
Boost converters can be predicted in different duty cycles by using only core loss data under the sinusoidal
excitation without relying on any magnetic material coefficients. The proposed model can effectively reflect
the effects of different factors on the core losses,and the correctness of the model is verified by the
experimental data.
Key words: Buck converter; Boost converter; power inductor; core losses; DC bias; model buildings
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Principle of adaptive zero-sequence current protection and implementation of

its device for feeder of low resistance grounding system
YU Lei',GUO Xiaobin',HAN Bowen?,LEI Jinyong', TIAN Bing',BAI Hao',LI Haifeng’, WANG Gang’
(1. Electric Power Research Institute of CSG,Guangzhou 510080, China;
2. School of Electric Power,South China University of Technology,Guangzhou 510641 ,China)

Abstract: When in-phase grounding fault occurs in multi-circuit lines,the zero-sequence current would
significantly decrease compared with that during single line grounding fault,which may cause zero-sequence
current relay protection to function improperly and expand the fault range. Therefore,the SPGF(Single Phase
Grounding Fault) mechanism of multi-circuit lines in low resistance grounding system is analyzed,and the
relationship between feeder zero-sequence current during both multi-circuit line and single-circuit line SPGF
is deduced,based on which,a novel adaptive zero-sequence current protection scheme is proposed,i.e. the
zero-sequence current during SPGF occurs in multi-circuit lines can be compensated to zero-sequence current
during single-circuit line SPGF according to the bus voltage in real time. The protection device based on the
proposed scheme is developed. The proposed scheme and the protection device are verified via PSCAD/
EMTDC and RTDS,the results show that the proposed scheme has high sensitivity during complex SPGF
occurs in multi-circuit line,and the compensation accuracy is not affected by transition resistance and fault
location. The proposed scheme can easily be implemented and has economic and high engineering application
value since it only needs to add the bus voltage information on the basis of the existing zero-sequence
current protection scheme.

Key words: low resistance grounding system; zero-sequence current; complex grounding fault; failure
analysis; adaptive protection; relay protection; RTDS test



