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Research of the scheme for SV direct sampling and GOOSE transmit in the same port in new generation
smart substation

LI Bao-wei"?, WEN Ming-hao?, LI Bao-tan', NI Chuan-kun', LI Xu', MENG Li-ping'
(1. XJ Electric Co., Ltd, Xuchang 461000, China; 2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: This paper expounds the receiving and dispatching scheme of SV using a point-to-point direct sampling and the GOOSE
transmission mechanism, analyzes the communication model and the packet structure of SV and GOOSE. Based on this, a method of
sharing the same port by SV direct sampling and GOOSE transmission is put forward. The equipment in the process level uses the
time division multiplexing for the transmission channel, and sending the GOOSE message at the idle time of SV message
transmission. The equipment in the bay level uses the receiving mechanism of Ethernet controller and adopts FPGA to control
directly, and solves the problem that the general Ethernet controller cannot distinguish the SV from GOOSE message, which causes
chaotic time scale in resampling. The theoretical analysis and practical application show that the scheme has practical significance for
popularization, because it does not involve hardware changes, the software process is simple, it has a high reliability, and it is easy to
implement.
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Fig. 1 Time sequence of SV direct sampling
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Fig. 2 Time sequence of merge unit sampling
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Fig. 3 Time sequence of bay level device resample
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T0:  retransmission in stable conditions(no event for a long time)
(70): retransmission in stable conditions may be shortened by an event
T1: shortest retransmission time after the event

T2, T3: retransmission times until achieving the stable conditions time
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Fig. 4 Transmission time for events
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Fig. 5 Overview of functionality and profiles
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Table 1 Message format of SV and GOOSE

Preamble 7 bytes
Start-of-Frame-Delimiter 1 bytes
Header Destination MAC 6 bytes
MAC Source MAC 6 bytes
Priority TPID 2 bytes
tagged TCI 2 bytes
Ethertype 2 bytes
APPID 2 bytes
Header Length 2 bytes
Reserved 1 2 bytes
Reserved 2 2 bytes
APDU <1493 bytes
CRC 4 bytes
Interframe Gap 12 bytes
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Fig. 6 Processing time sequence of process level device
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Fig. 7 Processing time sequence of bay level device
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