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Fig.1 Schematic diagram of hierarchical protection and
control system of smart substation
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Fig.2 Overall design of substation-area protection and
control equipment
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Fig.3 Hierarchical cooperation architecture of
substation-area protection and control equipment
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Fig.4 Schematic diagram of communication link of
backboard bus based on M-LVDS
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Fig.5 Timing sequence of backboard bus
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Fig.6 Flow chart of equipment modeling based
on logic diagram
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Fig.7 Schematic diagram of exchange dataset
construction based on logic diagram division
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Table 1 Type and amount of messages on backboard bus
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Fig.9 Schematic diagram of data flow and time-delay
of line pilot differential protection
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Design of Substation-area Protection and Control Equipment Based on Backboard Bus

DING Yi, CHEN Fufeng, ZHANG Yun, YU Huawu, LAN Jinbo
(Guodian Nanjing Automation Co. Ltd., Nanjing 211100, China)

Abstract: A backboard bus based design scheme for substation-area protection and control equipment used in smart substations
is proposed. A multiple master communication backboard bus is designed based on multi-point low voltage differential signaling
(M-LVDS). The cooperation model is described according to resource configuration and logic diagram division. With
backboard bus as the core, a multi-level dataset interaction and control model is developed between the virtual logic bus,
backboard bus, process bus and wide area communication network. Several topics are discussed, such as the principle of
backboard, realization and function division of logic diagram, realization of multi-level data exchange. The design scheme
proposed is applied in substation-area protection and control equipment for a 110 kV smart substation for function transfer,
Site operation has proved its

redundancy protection, concentrated backup protection, safety automatic control, etc.

effectiveness and practicality.

Key words: backboard bus; substation-area protection and control; hierarchical protection and control; smart substation;

integrated protection; IEC 61850; communication
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