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Optical process level network structure for smart substation

CHEN Xuyu', HUANG Kun?, ZENG Zhongliang', ZENG Mengyu', FAN Hehong®
(1. Foshan Power Supply Bureau, Guangdong Power Grid Co., Ltd., Foshan Guangdong 528000, China;
2. NARI Technology Co., Ltd., Nanjing 211106, China; 3. National Research Center for
Optical Sensing/Communications Integrated Networking, Southeast University, Nanjing 210096, China)

Abstract: To meet the performance requirement of "network mining network hopping" in smart substation communication net-
work, based on distributed wavelength inter-multicast technology and taking full account of the process layer flow characteristics
of smart substation, an optical process level network structure for power network communication is proposed. The network per-
formance and characteristics such as service isolation, delay, scalability and redundancy protection capability of the network
structure are analyzed. The analysis shows that the network can achieve end-to-end low transmission delay similar to direct opti-
cal fiber connection, support physical isolation of traffic multicast and business on board, and provide fast protection for faults of
optical fiber links and optical distribution nodes. The network coverage can reach tens of kilometers without restrictions on the
number of access nodes.

Key words: smart grid; smart substation; optical process level network; distributed wavelength multicast; business isolation
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