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Fig.1 Structure of multi-channel parallel
power-frequency communication system
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Fig.2 Hardware structure of substation communication system
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Fig.3 Hardware structure of user communication terminal
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Fig.4 Transmission circuit of downlink signal
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Fig.5 Impulse current of downlink signal transmission
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Fig.7 Modulation and demodulation of uplink signal
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Tab.1 Modulation code of uplink signal
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after signal detection
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multi-channel parallel communication
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Digital substation networking technologies
LI Guanghua
(Nanjing NARI-Relays Electric Co.,Ltd.,Nanjing 211102, China)
Abstract: The extensive application of GOOSE and sample data transmission in digital substations requires
the high performance of communication networks. Traditional shared multicast communication mode is not
suitable for digital substations because it may aggravate the network conflict and increase the receiving
error. VLAN partition technology supporting IEEE802.1Q and GMRP networking technology are discussed
and it is pointed out that both,the former together with the isolated broadcast domain method and the latter
with the dynamic multicast registered technology,can be used in theory to avoid the overloaded multicast
flow of digital substation transmission,while the latter is better because of its simple project implementation
& maintenance and precise flow control.
Key words: digital substation; communication; GMRP; VLAN; electric substations
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Key techniques of multi-channel parallel communication equipment and system
WANG Mei', XU Jian',YANG Jian’, WANG Jia’, HUANG Biyao®,
LI Jianqi®, LIU Guojun®, WANG Zhihui®
(1. Shanghai Power Supply Company,Shanghai 200122, China;
2. Shanghai Jiulong Power Group,Shanghai 200070, China;
3. China Electric Power Research Institute,Beijing 100192, China)

Abstract :
contains mainly the substation system and the user terminal equipment. Key hardware circuits and their

The key of downlink

transmission/detection are researched. Three-phase signal parallel transmission,single-phase six-channel signal

A kind of multi-channel parallel power-frequency communication system is developed,which

connections are given. technologies signal  transmission/detection ,uplink  signal
transmission and multi-feeder signal parallel transmission are applied to enhance the transmission rate of
system data. The terminal address code and communication protocol compatible with DL/T698-41 standards
are designed. The multi-channel parallel communication system transmits data much faster than the single-
channel communication system does,which satisfies the demands of eleciric energy data acquisition system.

Key words: power-frequency communication system; multi-channel parallel transmission; terminals(electric) ;

filtering; protocols; communication
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