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Fig.1 Typical switch configuration of UHVDC converter station
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Fig.2 Models of UHVDC system
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Fig.4 FTA models of DC transfer switches
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Fig.5 FTA models of internal faults of converter station
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Table 5 Frequency and duration of
operating modes for two models
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1 0.05692282 0.04126949 0.00051348  0.00046759
2 045771302 0.01476589  0.00057356  0.00083537
3 0.06949829  0.06949829  0.00077152  0.00077152
4 11.2382252 11.2382253  0.00103813  0.00103813
5 132155153  13.2155153  0.00155506  0.00155507
6  25.0378747 24.5792743  0.03863894  0.03937045

Fo6 FEBEAXTH UHVDC REF R IR
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1 0221244  97.365340 1.11147648  98.88852352
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AES s lis Lis Iis Lis
I -0.00001 — — — — 0.00001
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FTA of UHVDC system including high-voltage disconnectors
LI Shenghu,HUA Yuting, DONG Wangchao,YU Liping
(School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)

Abstract: The horizontal and vertical FTA (Fault Tree Analysis) models are established according to the
actual structure of UHVDC(Ulira High Voltage Direct Current) and the difference between two models is
analyzed,based on which,the FTA models including the high-voltage disconnectors are built. The modular
decomposition and the improved MPS (Minimal Path Set) method are applied to solve the NP (Nonde-
terminstic Polynomial) problem of FTA. The reliability indices of UHVDC are calculated. The results of
case study show that,the computing load of the proposed method for FTA is obviously reduced;for the
bipolar outage and 1/2 monopolar operating modes,the vertical FTA model has lower probability and
frequency,shorter duration and equivalent outage hours and higher energy availability than the horizontal
FTA model;the disconnctor has obvious influence on the bipolar outage and monopolar outage operating
modes while the grounding switch on other operating modes;the bypass switch has influence on the 1/2
bipolar and 3/4 bipolar operating modes;the DC transfer switches has influence on the bipolar outage
operating mode.

Key words: UHVDC power transmission; high-voltage disconnector; fault tree analysis; minimal path set;
reliability



