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Abstract

Steam turbine rotors are the most critical and highly stressed components of a steam power plant;
therefore, the life expectancy of the turbine rotor is an important consideration for the safety of a
steam power plant. The objective of this paper is to develop a life estimation program for turbine
rotors for all possible operating conditions. For this purpose, finite element analysis was carried out
for four normal operating modes (cold, warm, hot and very hot starts) using ABAQUS codes. The
results are made into databases to evaluate the life expenditure for an actual operating condition.
For any other possible abnormal operating condition, the operating data are transmitted to the server
(workstation) through a network to carry out finite element analysis. Damage estimation is carried
out by transmitting the finite element analysis results to the personal computer, and then the life
expectancy is calculated.
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Table 1 Fatigue and creep damage analysis results
. Fatigue Creep Damage
Model 88%?32% Damgage ("/Iz/cycle) i
(%/cycle) (lcycle = 1080hours)
A Cold 0.0010 0.00006
Warm, Hot, Very Hot 0.0010 0.00005
B Cold 0.0010 0.00005
Warm, Hot, Very Hot 0.0010 0.00004
Cold 0.0403 0.00009
C Warm 0.0314 0.00010
Hot 0.0102 0.00009
Very hot 0.0027 0.00010
Cold 0.0310 0.00019
D Warm 0.0380 0.00020
Hot 0.0150 0.00020
Very hot 0.0100 0.00020
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Operating Mode Cold Start Warm Start Hot Start Very Hot Start
Designed Stress Hita(fhi 294.3 219.7 140.3 101.0
(MPa) Toshiba 215.8 191.3 147.2 98.1
KEPCO(ROLPAS) 308.0 207.0 148.1 140.3
Actual Stress Model C 224.5 190.5 125.8 107.1
(MPa) Model D 181.1 228.2 142.4 113.8
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Fig. 11 Comparison of thermal stress analysis results
for various temperature increment rate of
model C
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Fig. 12 Comparison of life expenditure evaluation
results for various temperature increment
rate of model C
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