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February 27, 1978

3.4 COMSINED MEATUP, COOLDOWK AND PRESSURE LIMITATIONS

Applicability: Applies to pressure and temperature conditions during heatup,

cooldown, hydrostatic and leak testing of the reactor coolant
system, ' . n

Objective: To maintain operational limits within allowable design limits

of the reactor coolant system,

Specifications:
REACTOR VESSEL

A.

C.

1. The reactor coolant system pressure and temperature relationship to
be applied for hydrostatic and leak testing shall be maintained
within 1imits as shown in Figure 3.4-1.

2. The reactor coolant system temperature, pressure and system heatup
and cooldown rates shall be maintained within limits as shown in
Figures 3.4-2 through 3.4-9 for the specified service period.

3. The average rate of reactor coolant temperature change during normal
heatup or cooldown shall not exceed 100°F/hr when averaged over a
ona-hour periocd.

4. Allowahle combinations of pressure and temperature for specific
temperature change rates are below and to the right of the limit
cu;ves (1abe)led operating zcne) as shown in Figures 3.4-2 through
30 '9-

PRESSURIZCR

1. The pressurizer shall not be pressurized above 500 psig unless the
temperature of the prrssurizer is above 70°F.

2. The pressurizer heatup rate shall not exceed 100°F/hr.

3. The pressurizer cooldown rate shall not exceed 200°F/hr.

4. The temperature difference between the pressurizer and the reactor

coolant system shall not excced 200°F.

STEAM GENERATORS

2.

3.

The primary side of the steam generators shall not be pressurized
above 500 psig unless the temperature of the reactor coolant system
is above 70°F.

The maximum heatup and cocoldown rate for the steam generators shall
not exceed 100°F/hr,

{he.temperature difference across the tube sheet shall not exceed
CO°F,

The secondary side of the steam generators must not be pressurized
above 200 psig if the temperature of the vessel {is below 70°F.
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1 March 4, 1983
The allovable pressure-tezperature relationships for the

specified heatup and cooldown rates of the reactor coolant
systes wvere calculated in accordance with Appendix G in
Section III of the ASME Poiler and Pressure Vessel Code. The
ginimum full pressurization limits to be applied during hydro-
static and leak testing of the reactor coolant system were de-
rived in accordance with Appendix € to ASME 1II,

' The system leakage test and system hy-
‘drostatic test pressure lizitations are based on paragraph
15-522 of the Winter 1572 Addenda to ASME Sectien XI.

The total stress of a cozponent in the reactor cooclant systea
is the cozbined stress caused by intermal pressure and by thermal
gradients. The Appendix G approach specifies that the allowvable
total stress intensity factor (K 1) at any tize during heatup and
cooldown cannot be greater than that shown on the Kyp curve
(Reference 1) for the metal texperature at that tizme. The derived
eperating lizit curves (Figures J.4-2, through 3.4-9)

eontain explicit safety factors of 2.0 and 1.25 (addit-
{onal conservatism above code requirements) on stress intensity
factors induced by pressure and tezperature gradients, respectively.

Allowable pressure temperature relaticnships for both steady-state
and finite heatup and cooldovn rates were generated essuzing the
presence of code reference 1/4 T deep flav at either the ID or 0D
of the reactor vessel. Finally, a cozposite curve vas comstructed
based on a point-by-psint cozparisen of the steady state and
finite heatup and cooldown data. At any given tesperature, the
allovable pressure is taken to be the lesser of the two values
taken fro= the curves under consideration. The coz=posite curve
vas then adiusted to allow fer pessitle errors in the pressure

and termperature sensing instruments.

The criticality limit is defined as the minizmu= full pressurization
tesperature plus 40°F when reactor is critical.

The heatup, cocldown and hydrostatic and leak testing operating
1imits vere based on the adjusted tren curve (Reference 2),
derived from surveillance Capsule A and F results. The proiected
RT)pt shift will be verified periodically by the reactor vessel
surveillance prograr.

The heatup and cooldown rates of 200°F/hr of the pressurizer and
105°F /hr for heatup and cooldown of the steam generators are
specified since they are both design limits to maintain stresses
in these vessels within acceptable design li=its.

A temperature difference of 200°F between the pressurizer and
reactor coolant system is specified to maintain therrmal stresses
vithin the surge line below design limits. '

Temperature requirements for pressurization of the pressurizer
and stean generators correspond with DIT measured for each
gaterial of each component.
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