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Study on Fatigue Characteristics of Offshore VSC-HVDC Converter
Valve Tower in Operation
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Abstract: Converter valve is the core equipment of offshore VSC-HVDC system. For studying the fatigue characteris-
tics of a supported offshore converter valve tower in operation, a finite element model is set up based on an offshore
VSC-HVDC converter valve in a project.The fatigue characteristics and fatigue damage under environmental load are
studied through equivalent damage and load effect analysis. According to the fatigue analysis theory, the equivalent
damage value and load effect ratio of the converter valve tower are analyzed. The results show that each part of the
converter valve tower has a large safety margin under the service life,, and the fatigue life of the converter valve tower
meets the 25 years service life requirement.
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Fig.1 Structure diagram of the converter valve
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Table 1 Main material properties of the converter valve
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Table 2 Fatigue parameters of main components of converter valve
G RUPRUGT IR ] S A %1 G Hi AR SRR R4 % T
2% m'  S/MPa m' So/MPa m'  So/MPa m' So/MPa m' So/MPa m' So/MPa
50.0 7.438 1103.24 10.160 1336.54 7.438 1103.24 10.160 1336.54 10.160 1336.54 10.160 1336.54
90.0 6965 1214.60  9.580 1541.31 6.965 1214.60 9.580 1541.31 9.580 154131 9.580 1541.31
95.0 6.831 1251.22  9.420 1610.66  6.831 1251.22 9420 1610.66 9420 1610.66 9.420 1610.66
99.0 6.580 1327.05 9.170 1720.08 6.580 1327.05 9.170 1720.08 9.170 1720.08 9.170 1720.08
99.8  6.298 1420.28  8.990 1643.59 6298 1420.28 8990 1643.59 8990 1643.59 8.990 1643.59
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Fig. 6 The stress time history curve of fatigue analysis

point of bottom tie rod insulator
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Table 5 The equivalent damage value of each part of the converter valve

SR
friEn ﬂzzﬁﬁ %i;? RHAST R ARG TR iig %2;?
50.0 4.708%107° 1.731x10™" 7.083%x107" 6.717x10™" 1.478x107¥ 5.692x107* 1.334x10™"
90.0 1.602%x10™ 1.364x107" 3.528x10™" 1.293x10°™" 1.864%x107 3.045x107" 4.858x107™"
95.0 2.268x10™ 2.378x107" 5.416x10™" 2.992x107" 6.980x107 8.999x10™ 6.843%107™"
99.0 4.356x10™ 5.998x107" 1.120x107" 1.442x107* 5.816x107¢ 5.180x107° 1.237x10™"
99.8 9.290x10™ 2.747x107" 4.447x107" 8.636x10™" 6.295x107* 4.296x107% 4.458x10™"
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Table 6 The load effect ratio of each part of the converter valve
LE %
RN RUPRER: RIS N . . SO ISHIENAES
' ’ BRMET MR SRR i .
ELE S E Y21 Yy gt Y 2%
50.0 0.2620 0.0179 0.040 5 0.006 7 0.000 2 0.000 7 0.067 8
90.0 0.2852 0.017 4 0.039 4 0.007 3 0.000 1 0.000 7 0.065 9
95.0 0.292 8 0.0172 0.0391 0.007 5 0.000 1 0.000 6 0.065 3
99.0 0.308 5 0.0170 0.038 7 0.007 9 0.000 1 0.000 6 0.064 6
99.8 03301 0.018 6 0.042 3 0.008 4 0.000 2 0.000 7 0.070 6
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