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Power System Protection and Control
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Reliability analysis of protection and control systems based on the effectiveness
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Abstract: Two reliability indices, component availability and system availability, are illustrated. Reliability model of protection
and control systems is created by a system effectiveness approach including hardware module, interface module, functional module
and effective module. Typical functional events are demonstrated based on the effectiveness on the primary systems. And
series-parallel method is used to quantitatively evaluate the reliability of protection and control systems. Components importance

analysis is demonstrated in order to find the weak points and improve the reliability of the whole systems.
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Fig.1 Reliability model of protection and control system
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Fig.2 Hardware module of protection and control system
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Tab. 1 Interface between hardware module and functional

module
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Fig.3 Series-parallel model of circuit breaker and disconnector

opening and closure
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Fig.4 Series-parallel model of protection function
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Fig.5 Series-parallel model of adaptive reclosure
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Tab.2 Reliability data of hardware module
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Tab.3 Results of system effectiveness

REDNH ET RGN TR
WiEkhEs RRE RIS 98.56%
R ThEgh o 96.65%
B & E A 95.87%

4 THEEESH

BICRNBMEMEIR T, RMESHOE, /1 Hn
ERR =M R D e S A W] SRR R AT T R
BEGr AT ARIR o IR A R AR AR T SR B A
100%, T ARG I LRI, FHRERADF IOl
ﬁ%ﬁi%ﬁﬁﬁi%ﬁﬁcﬁﬁmg6ﬁﬁo

99.10% ~ 99:05%

98.90%
98. 51%

99.00%
93 0%

98.80% - 98.75%

598.70% -

98 60% 98 60"

98.60% 98.56%

98.50%

98.40%

98.30%

&?& PMCB SCM OIM DOM  AM  PS

(o) FBERMAFXF MU TAREREAST

a0 - T e763%

97.60%

97.405% 97.23% T 38%
9720% - 97.02%

97.00% - 9689

96.80% g5 65% 96.71% 96 23%

96.60%

96.40%

96.20%

96.00%

gm M B SCM DM A DOM PS

) O R ST RE AR
T
07.60% -
97.40% - 97.33% 5. 8% |

97.20% - N -
Tor0%

97.00% - 56:89%

96.80% 56 g5 95 1% 35 3% .

96.60%

96.40%

96.20% .

96.00% .

B oM €8 SCM  DIM  AM DOM  PS

() BENES MBI T REE T
6 FEMEEHNTHEERNF

Fig.6 Sequence of component importance of functional events
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