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Reliability research of layered regional protective communication system based on SDH optical network

MEI Lu-hai
(Institute of Electrical and Electronics Engineering, Zhejiang Institute of Mechanical & Electrical Engineering,
Hangzhou 310053, China)

Abstract: In order to meet the wide-area protection communication requirements of power system, and provide reference and
theoretical basis for the engineering design of power system wide-area protection network and the assessment calculation of
communication systems, according to SDH optical network communication theory and self-healing network reliability evaluation
method, transmission link section failure probability and availability and other indicators are quantitatively analyzed using state space
method. A reliability research method of layered regional protective communication backbone and regional networks is described,
including the reliability model and availability assessment of SDH self-healing network and star networks, network redundancy and
process layer device network structure. Illustration analysis shows that the path protection feature using SDH self-healing ring
network can reduce the impact of fiber failure on the entire ring network reliability, and improving the reliability of the interface is the
key of reliability of the SDH ring network.
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Fig. 1 Two fiber unidirectional path protection ring
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Fig. 2 Equivalent backbone ring series system diagram
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Fig. 3 A section of the state of optical model
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Fig. 4 Region wide area protection star network
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Fig. 5 Region wide area protection communication star
network reliability model
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Fig. 7 Process layers device networking structure

WA AL, IR B SR A A H A LR A
B R N BIE SE I

3 T HEIRIPEER A SEEG]E

HAT, HJ) RS P 2 0l il 2 A
e H AR CIEREN, TS L M i 2k
P IFAT RS, DR AR F i 2 R) A ) R R ATE,
WA B S iER:. UL IEEE14 R RS W,
Bl 8 i, dlgd 1 AN 2 K3 IR R i 45 9
K, G RSk 3 X, ok 5
R RS L, RIS R DX 3 1 XS AR oy,
M 2 A 4 435 e X3 1 FIX L 2 ARy s,
vh 2. ul 4 flh S N EIA MR, ARG
(A T, AN DRI 24 ) oy A A8 5 50z
T EEYE T, AR 1AM IR ] SR
KA -

1

El 8 BE&RGESI HRIFIBEREM

Fig. 8 Bus system and wide area communication network
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Table 1 Reliability parameters of network elements
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Table 2 Wide area protection reliability of communication

network
EES oo wasEn ke pjitat Ju¥N
ey i Cpiils i QIS QIS
EER L] 3 0.999 824 6 0.999992  0.999 819
X 45 % 1 3 0.999 824 4 0.999939  0.999 765
[X 45 2 3 0.999 824 4 0.999939  0.999 765
[X 45 3 4 0.999 765 6 0.999909  0.999 677
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