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S 3.1.2 Heatup and Cooldown Rates (Continued)

A the plate has been 100% volumetrically inspected by ultrasonic test
"""" o using both longitudinal and shear wave methods. ‘The remaining
material in the reactor vessel, and other primary coolant system
components, meets the appropriate design code requirements and ‘

(5)

specific component function and has a maximum NDTT of +40°F.

As a result of fast neutron irradiation in this region of the core,
there will be an increase in the RT with operation. The techniques
.used to predict the integrated fast neutron (E > 1 MeV) fluxes of the
reactor vessel are described in Section 3.3.2.6 of the FSAR and also

in Amendment 13, Section II, to the FSAR.

Since the neutron spectra and the flux measured at the samples and
reactor vessel inside radius should be nearly identical, the
measured transition shift from a sample can be applied to the
adjacent section of the reactor vessel for later stages in plant
life equivalent to the difference in calculated flux magnitude.
The maximum exposure of the reactor vessel will be obtained from
the measured sample exposure by application of the calculated

azimuthal neutron flux variation. The prediéted RTNDT shift for

the base metal has been predicted based upon surveillance data and

the US NRC Regulatory Guide.(lq) To compensate for any increase

in the RT caused by irradiation, limits on the pressure-temperature
relationship are periodically changed to stay within the stress
limits during heatup and cooldown.

Reference 7 provides a procedure for obtaining the allowable
loadings for ferritic pressure-retaining materials in Class 1
components. This procedure is based on the principles of linear
elastic fracture mechanics and involves a stress intensity factor
prediction which is a lower bound of static, dynamic and crac%7)
~arrest critical values. The stress intensity factor computed

is a function of RT T operating temperature, and vessel wall
temperature gradien@D.

Pressure-temperature limit calculational procedures for the
reactor coolant pressure boundary are defined in Reference 8 based
upon Reference 7. The limit lines of Figures 3-1 through 3-3
consider a 54 psi pressure allowance to account for the fact that
pressure is measured in the pressurizer rather than at the vessel
beltline. In addition, for calculational purposes, 5°F and 30 psi
were taken as measurement error allowances for temperature and
pressure, respectively., By Reference 7, reactor vessel wall
locations at 1/4 and 3/4 thickness are limiting. It is at these
locations that the crack propagation associated with the
hypothetical flaw must be arrested. At these locations, fluence

" attenuation and thermal gradients have been
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3.1.2 Heatup and Cooldown Rates (Continued)

Basis (Continued)

The criticality temperature is determined per Reference 8 and the
core operational curves adhere to the requirements of Reference 9.
The inservice test curves incorporate allowances for the thermal
gradients associated with the heatup curve used to attain inservice
test pressure. These curves differ from heatup curves only with

respect to margin for primary membrane stress.(7) Due to the shifts

in RTNDT’ NDTT requirements associated with nonreactor vessel

materials are, for all practical purposes, no longer limiting.
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