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Abstract

In order to manage nuclear power plants safely and cost effectively, it is necessary to develop
integrity evaluation methodologies for the main components. Recently, the integrity evaluation techniques
were broadly studied regarding the license renewal of nuclear power plants which were approaching
their design lives. Since the integrity evaluation process requires special knowledges and complicated
calculation procedures, it has been allowed only to experts in the specified area. In this paper, an
integrity evaluation system for reactor pressure vessel was developed. RVIES(Reactor Vessel Integrity
Evaluation System) provides four specific integrity evaluation procedures covering PTS(Pressurized
Thermal Shock) analysis, P-T(Pressure-Temperature) limit curve generation, USE(Upper Shelf Energy)
analysis and Fatigue analysis. Each module was verified by comparing with published results.
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Fig. 1 A typical critical crack depth diagram
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Fig. 4 Crack tip temperature vs K; for Cl crack
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Table 1 Input data for the P-T limit curve analysis

Property Value
Inner radius 1680mm
Quter radius 2010mm
Operating pressure 15.4MPa
Material Name SA508 Class 2
Initial temp. 21.1TC

Eff. flow area 1.54m’
Eff. coolant flow rate 29.9 X 10°kgy/hr
Eff. hydraulic diameter 315.7mm
RTwpr at inner Y4 thick 132.7C
RTnpr at outter 14thick 108.3°C
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Fig. 7 Resulting P-T limit curve

Table 2 Comparison of P-T limit curve analysis
between RVIES and P-T Calculator

Temperature| Allowable pressure, p (MPa) | Difference (%)

(T) P-T Calculator| RVIES PRVIES/PP-T Cal.
65.6 2.70 2.82 104.4
121.1 3.76 - 3.71 98.6
176.7 7.57 7.38 97.4
221.1 16.23 15.36 94.6
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