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Fault location method based on an HSR redundant network system
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Abstract: A new fault location method for the smart grid based on High-availability Seamless Redundancy (HSR)
protocol is designed. The transmission mechanism of an HSR_Supervision frame is used and the padding field is
optimized. When each node in the HSR network receives the HSR_Supervision frames sent by other nodes, a table named
AlINodeConnectTable of this node is formed to reflect the whole network topology. In the process of operation, when a
fault occurs on a communication fiber or a node on the HSR ring, other nodes fail to receive the relevant supervision
frames. The AllINodeConnectTables are changed, from which the fault location in the corresponding ring is determined
accurately. This paper introduces in detail the design principle of fault location based on the HSR_Supervision frame and
the location method of typical faults.
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Table 3 AlINodeConnectTable of M1 in Fig.2
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Table 4 NodeConnectTable of M1 when fiber
unidirectional fault occurs
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MacAddress NodePositionA TWaitA(s) NodePositionB  TWaitB(s)
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Table 5 NodeConnectTable of M1 when fiber
bidirectional fault occurs

MacAddress NodePositionA TWaitA(s) NodePositionB TWaitB(s)

M1 0 0 0 0
M6 1 0 OXFFFF 60
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Table 6 NodeConnectTable of M1 when double port fault occurs

MacAddress NodePositionA TWaitA(s) NodePositionB TWaitB(s)

M1 0 0 0 0
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Table 7 NodeConnectTable of M1 when single port fault occurs

MacAddress NodePositionA TWaitA((s) NodePositionB TWaitB(s)

M1 0 0 0 0
M6 1 0 OXFFFF 60
M5 OXFFFF 60 4 0
M4 OxFFFF 60 3 0
M3 OXFFFF 60 2 0
M2 OXFFFF 60 1 0

3.5 AT SRS A&

Bl M5 H N RGN s & B 11, I8 A AR AAT
— NSRS B M5 (1 BT, R T
FERPWAH KT M5 HI(E R anRA A I 15 A
BRI 8), KINBA LI M5 1) MAC Mk,
R ] M5 S 1 BGX AN T5 R R

7 8 £T M1 B R ¥R EIPERT AT Rk
Table 8 NodeConnectTable of M1 under node initial fault
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