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Abstract — Electrical energy supply interruption degrades reliability of power supply as well as social costs and
economic loss. It is important to assess the reliability of the power system. Nowadays IEC61850 based substation
automation system(SAS) has been developed for an updating of automation and interoperability. In this study, three kinds
of reliability block diagram(RBD) were proposed to examine of network availability of the three types SAS. And
reliability and unreliability of the SAS was formulated using the RBD. Finally, while varying the value of reliability and
unreliability, the reliability and the unreliability of the overall system were evaluated.
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- A human-machine interface (HMI)

— Industrial personal computer (IPC)

- Network control center (NCC) server

- Various substation IEDs

- Bay control unit (BCU)

- Dc power supply (DCP)

- Communications facilities
(Ethernet switch : ESW), Ethernet interface
(ED), Fiber-optic connection (OPT))

- Star coupler (STR)

32 HE A XZ8 =

ZF mAs A} TZE Hlol(bay) AoI71E Zt= 6719
o2 7} st 19 38 double-star coupler, decentralized
ring coupler, hybride] 37}#] SAS +%E& uYEehTH7, 8,
14, 151.
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Table 1 Reliability and unreliability of system

RBD T 1 T2
Mg Q R Q
7H E!_l )1\1 EXD] = 11 11 11 11

0.90 0.793881 | 0.206119 | 0.801900 | 0.198100
0.91 0.814739 | 0.185261 | 0.821392 | 0.178608
0.92 0.835601 | 0.164399 | 0.840983 | 0.159017
0.93 0.856445 | 0.143555 | 0.860662 | 0.139338
0.94 0.87725 | 0.12275 | 0.880419 | 0.119581
0.95 0.897993 | 0.102007 | 0.900244 | 0.099756
0.96 0.918653 | 0.081347 | 0.920125 | 0.079875
0.97 0.939207 | 0.060793 | 0.940053 | 0.059947
0.98 0.959632 | 0.040368 | 0.960016 | 0.039984
0.99 0.979904 | 0.020096 | 0.980002 | 0.019998
0.999 0.997999 | 0.002001 | 0.998000 | 0.000200
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Fig. 5 Result of reliability and unreliability of system
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