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Finite Element Analysis and Evaluation of Casting Defects of Steam

Turbine Valve Casings of Power Plants

Boo-Youn Leet - Won-Jin Kim* - Hyun-Myung Shin*

Abstract : Stresses of main stop valve and control valve casings for the steam turbines

of power plants are analyzed by the finite element method. The stress intensity is
obtained to check the results on the basis of the design criteria of ASME boiler and
pressure vessel code. To verify accuracy of the finite element analysis. analyzed
stresses are compared with those measured during the hydrostatic pressure test. Stress
category drawings, which play an important role in evaluating casting defects, are
produced from the analysis results, and important points in casting of the valve casings

are discussed in terms of the stress category.

Key words : Steam turbine(Z718141) Valve casing(8 X AojA), Casting defect(FxZE),
Stress category drawing(Z23EFT)
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Fig. 3 Finite element models (a)Main stop valve
casing, (b)Control valve casing
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Table 1 Chemical composition and mechanical

property
C Mn Si Cr Mo \Y
0.12 0.50 0.20 1.00 0.90 0.20
O.2~0% O.S;O% O.&)% l,g()% 1.2~O% O.3~5%

Yield strength|Tensile strength|{Elongation(%)

413.4 MPa 551.2 MPa

(60,000 psi) (80,000 psi) 50
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Fig. 4 Stress intensity distribution at design
condition (a)Main stop valve casing, (b)Control
valve casing
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Fig. 6 Comparison of analyzed stress with measured
stress from the hydrostatic pressure test
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Table 2 Stress category criterion

Level

Stress value

I

< 50% of allowable stress

a

50% of allowable stress
~ 100% of allowable stress

100% of allowable stress
~ 90% of rupture strength

> 90% of rupture strength
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Table 3 Repair method of casting defect
Size of casting defect
Level ]
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Fig. 7 Stress category drawings (a) Main stop
valve casing, (b) Control valve casing
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