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Development of an Integrated DataBase Management System
to Evaluate integrity of flawed components of Nuclear Power Plant
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Abstract

The object of this paper is to develop an NPP-IDBMS(Integrated DataBase Management
System for Nuclear Power Plants) for evaluating the integrity of components of nuclear
power plant using relational data model. This paper describes the relational data model,
structure and development strategy for the proposed NPP-IDBMS. The NPP-IDBMS consists
of database, database management system and interface part. The database part consists
of plant, shape, operating condition, material properties and stress databases, which are
required for the integrity evaluation of each component in nuclear power plants. For the
development of stress database, an extensive finite element analysis was performed for
various components considering operational transients. The developed NPP-IDBMS will
provide efficient and accurate way to evaluate the integrity of flawed components.
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plant
unit_num
component

shape_code

FFFE

T N T N
SHAPE TRANSIENT MATERIAL STRESS
shape_code load_code material_code stress_code
geometry tran_name density stress_no
section op_level th_expansion tran_name
thickness stress_source th_conductivity section
radius

:'::

Westinghouse KEPRI FRAMATOME
stress_no stress_no stress_no
axial_filename axial_filename s_x_filename
hoop_filename hoop_filename s_y_filename

s_z_filename

% 1 Relational data model for NPP-IDBMS
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X 1 Material properties used for finite element analyses.

Modulus of |Coeff. of Thermal ) - Thermal )
) Temp. Poisson’s Specific Heat o Density

Material N Elasticity Expansion ) Conductivity s

(°F) ' o Ratio (Btu/lb-F) o (Ib/in’)

(psi) (infin/°F) (Btu/sec-in-"F)

70 29.9¢6 7.02e-6 0.3 0.106 0.000516 0.283
200 28.5e6 7.49e-6 0.3 0.114 0.000542 0.283
SA533 Grade-A 300 28.0e6 7.74e-6 0.3 0.119 0.000551 0.283
400 27.4e6 8.01e-6 0.3 0.125 0.000551 0.283
Classt 500 27,066 8.250-6 03 0.131 0.000544 0.283
600 26.4¢6 8.46e-6 0.3 0.138 0.000532 0.283
700 25.3e6 8.63e-6 0.3 0.143 0.000509 0.283
70 29.2e6 7.02e-6 0.3 0.105 0.000539 0.283
200 28.5e6 7.49e-6 0.3 0.114 0.000546 0.283
SA533 Grade-B 300 28.0e6 7.74e-6 0.3 0.120 0.000571 0.283
400 27.4e6 8.01e-6 0.3 0.126 0.000569 0.283
Class1 500 27.066 8.25¢-6 03 0.131 0.000560 0.283
600 26.4¢6 8.46e-6 0.3 0.136 0.000544 0.283
700 25.3e6 8.63e-6 0.3 0.142 0.000527 0.283

HOTE: THICKNESSES DO NOT INCLUDE INSIOE CLADDING
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