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FD method and combined model for reliability assessment of HVDC flexible
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Abstract: In order to offer a theoretical foundation and method, this paper presents the reliability assessment model of HVDC
flexible. The subsystem mathematic models of HVDC flexible are established based on the basic principle of Markov processes and
the properties of transitional frequencies among cumulative states, which considers not only the HVDC flexible construct, but also the
fault mode in HVDC flexible system. Then based on subsystem models, the combined equivalent reliability model of HVDC flexible
is discussed in detail.  This algorithm can effectively decrease the complexity of calculating compared with the method of state
enumeration, reduce the dimension and speed up the calculating process. At last, compared with the statistical data of ABB, an
example indicates that this method is very feasible and reasonable, which will provide the valuable reference for HVDC flexible
project.
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Fig.1 The structure diagram of HVDC flexible system.
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Fig.2 State space diagram of three-state forced

equivalent model
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Fig.3 State space diagram of the repairable element
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Fig. 4 State space diagram of converter bridge
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Fig.6 State space diagram of converter bridge

with one spare valve
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spare valve
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Fig .8 State space diagram of HVDC flexible

transmission system
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Tab. 1 Original reliability parameters of HVDC flexible transmission system

HAE T TAeRm/ANEE BRESR/ GR/AE) BBRE/DN BEE QR/E) RENE/ M REE R/
E (P F) 280320 0.03125 18 486.667 0.75 11680
IR (5D 283495.1456 0.0309 24 365.000 1 8760
R AR 6689.576174 1.3095 8 1095.000 0.8 10950
TSRS 105162.0648 10.0833 10.5 834.286 1.2 7300
Heifi LT 2% 1330296.128 0.006585 25 350.400 1.2 7300
HIR A 175200 0.05 11.55 758.442 2 4380
HLE 13246.63542 0.6613 8.86 988.713 1.5 5840

[3] ABB. It is Time to Connect [EB/OL]. {2007.12.08].
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Tab. 2 Reliability indices of HVDC flexible

transmission system (0 spare)

100 HEBT  0RERIET (ER)
RAEME (KIF) 5.2068 5.2068
SEHRREERA] () 0.1908 0.0013
RFREER [E] (/) 8705.6 543
BEEEEE RN REEATH R REEANT &%
54.3 0.9938 0.0062
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Tab.3 Reliability indices of HVDC light in ABB
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