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IEC62439 PRP redundancy discard algorithm design

ZHANG Xian-jun, LIU Ying, YU Hua-wu, CHEN Xin-zhi
(Nanjing SAC Power Grid Automation Co., Ltd., Nanjing 210003, China)

Abstract: Smart substation GOOSE, SV, MMS three-in-one network achieves full information sharing, the double star network
reliability is high, the corresponding power device needs to support efficient and robust redundancy discarding algorithm. According
to the PRP recommended double window drop algorithm is complex, disordered packet has low efficiency, timing considerations are
not rigorous, restarting exception handling is not included, this paper summarizes the basic needs of discard algorithm, analyzes
reliable discarded and safe receiving timing principle, proposes the sequence number state HASH algorithm and a single fixed sliding
window method. A detailed analysis of the starting and ending points are or not in the sliding window, the receiving sequence number
before or in or after the window situations, and gives the algorithm pseudo code for reference use. Robustness that exceeds specific
interval, for the same sequence number, the content of the packet may not be the same; within specific interval, different packets may
have the same FCS (frame check sequence). This method can assert and discard received duplicate packet quickly and accurately,
which lays a solid basis for the power device of smart substation to realize PRP/HSR algorithm.
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Fig. 1 Duplicate discard algorithm boundaries
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Fig. 4 Beginning and end sequence number not in the window discard algorithm
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Fig. 5 Beginning and end sequence number in the window discard algorithm
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Integer16 CurSeq;
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If(MinSeq<MaxSeq) {

MBI R AER RN ¥

If(MinSeq<=CurSeq<MaxSeq)

{ IfSEQ_ISSET(CurSeq)) { Return discard; } /* &

ol EsT ¥

1 else if (CurSeq<MinSeq) { /*{E% 5 )5, &2 L7

W, &R
SEQ_CLR(MinSeq, MaxSeq-1);

MinSeq = CurSeq;
MaxSeq = MinSeq + DWS;

Yelse { /* TR HAIT, IEHHEW B REES) */
MaxSeq=CurSeq+1;
SEQ_CLR(MinSeq,(MaxSeq-DWY));
MinSeq=MaxSeq — DWS; }

}else {/* ik SR HVEHZ A */

If(MinSeq<=CurSeq|| CurSeq<MaxSeq) {

If(SEQ_ISSET(CurSeq)) {
Return discard; }/* CEWIE—F5)5 TR, &

E

1 else if (CurSeq>ONEPI) { /* #7EfG 1B, &M

AN T RNE AR, A ¥
SEQ_CLR(MinSeq, MaxSeq-1);
MinSeq=CurSeq; MaxSeq=MinSeq+DWS;

}else { /* FEHT-BL $ZMIRSCIERFMUERE, 17

BalEn *

SEQ_CLR(MinSeq,

(CurSeq+SEQNUM-DWS)%SEQNUM);
MaxSeq=CurSeq+1;
MinSeq=(MaxSeq+SEQNUM-DWS)%
SEQNUM; } }
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SEQ_SET(CurSeq);
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