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Communication network of digital substation and improvement of

real - time performance
LI Qiang,DOU Xiao-bo,WU Zai-jun,HU Min- qiang
(Department of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract : The CNDS(Communication Networks of Digital Substation) is quite different from that of
conventional substation in structure,functions, performance,essentiality and so on. To meet the require-
ments of IEC 61850 for functional hierarchy,three types of CNDS network structures are proposed
based on its clarified functional targets:point - to - point/ multi points at process level,bus at process
level and internal unique network. The first two types are easier to be realized,while the unique
network in whole substation,with highly shared information,will be the final structure of CNDS.
Based on the analysis of Ethernet media access control,measures to improve its real - time
performance are suggested,some of which are applicable for CNDS. The partition methed for the
broadcasting domain of CNDS is discussed.

Key words: digital substation; communication network; network structure; real - time performance;
electronic current transducer; electronic voltage transducer



78) 2 ) 8 % ¢ %

F27%

b i iy AR A 0 P U A

sinwt

Uq sin(wt—120°) )

—>|PLL sin(wt+120°) ; > + |Lah

. alp

= B L
N

K s S s e B o

) LPF ; > + [Leh

i el

B 1 R R R
Fig.1 Schematic diagram of current detection
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Fig.2 Schematic diagram of improved current detection
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Fig.3 Detected currents before and

after filter improvement
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Fig.4 Detected currents with and without
sampling improvement
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Fig.5 Detected currents with and without
improvements of filter and sampling
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Fig.6 Detected currents with and without
improvements in asymmetric systems
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Application of improved FBD method in real-time current detection
KANG Jing',ZHENG Jian-yong' , RAO Ying?,ZENG Wei',YUAN Tao'
(1. Electrical Engineering Department,Southeast University, Nanjing 210096 ,China;

2. Nanjing Power Supply Company,Nanjing 210008, China)
Abstract: An improved FBD (Fryze - Buchholz - Dpenbrock ) method is presented for the quick and

effective detection of harmonic and reactive current of APF(Active Power Filter) in 3-phase 4-wire

power system. Sampling is used to reduce the calculation and a trap filter in series with a low pass

filter with higher cut-off frequency is designed to extract the DC component instead of a low pass

filter with low cut - off frequency,improving the real - time performance of current detection. The

fundamental positive - sequence active and reactive currents,unsymmetrical current and harmonic

current can be detected in case of voltage distortion. Simulations with Matlab prove its correctness

and effectiveness.

Key words: current detection; three-phase four-wire; FBD-method; sampling



