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REACTOR COOLANT SYSTEM

3/4.4.6 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.6.1 The reactor coolant system temperature and pressure shall be limited

in accordance with the limit lines shown on Figure 3.4.6.1-1 (1) curve A

for hydrostatic or leak testing; (2) curve B for heatup by non-nuclear

means, cooldown following a nuclear shutdown and low power PHYSICS TESTS; and

(3) curve C for operations with a critical core other than low power PHYSICS TESTS,
with:

a. A maximum heatup of 100°F in any l-hour period,
b. A maximum cooldown of 100°F in any l-hour period,
c. A maximum temperature change of less than or equal to 20°F in any

l-hour period during inservice hydrostatic and leak testing opera-
tions above the heatup and cooldown limit curves, and

d. The reactor vessel flange and head flange temperature greater than
or equal to 70°F when reactor vessel head bolting studs are under

tension.

APPLICABILITY: At all times.

ACTION:

With any of the above limits exceeded, restore the temperature and/or pressure
to within the limits within 30 minutes: perform an engineering evaluation to
determine the effects of the out-of-limit condition on the structural integrity
of the reactor coolant system; determine that the reactor coolant system remains
acceptable for continued operations or be in at least HOT SHUTDOWN within 12
hours and in COLD SHUTDOWN within the following 24 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.1.1 During system heatup, coocldown and inservice leak and hydrostatic
testing operations, the reactor coolant system temperature and pressure shall
be determined to be within the above required heatup and cooldown limits and to
the right of the limit lines of Figure 3.4.6.1-1 curves A, B or C as applicable,
at least once per 30 minutes.
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REACTOR COOLANT SYSTEM

SGRVEILLANCE REQUIREMENTS (Continued)

4.4.6.1.2 The reactor coolant system temperature and pressure shall be
determined to be to the right of the criticality limit line of Figure 3.4.6.1-1
curve C within 15 minutes prior to the withdrawal of control rods to

bring the reactor to criticality and at least once per 30 minutes during system

heatup.

4.4.6.1.3 The reactor vessel material surveillance specimens shall be removed
and examined, to determine changes in reactor pressure vessel material properties,
as required by 10 CFR Part 50, Appendix H in accordance with the schedule in
Table 4.4.6.1.3-1. The results of these examinations shall be used to update

the curves of Figure 3.4.6.1-1.

4.4.6.1.4 The reactor flux wire specimens located within the surveillance capsules
shall be removed and examined to determine reactor pressure vessel fluence as a

function of time and power level and used to modify Figure B 3/4 4.6-1 in accordance
with the schedule in Table 4.4.6.1.3-1. The results of these fluence determinations

shall be used to adjust the curves of Figure 3.4.6.1-1, as required.

4.4.6.1.5 The reactor vessel flange and head flange temperature shall be
verified to be greater than or equal to 70°F:

a. In OPERATIONAL CONDITION 4 when reactor coolant system temperature
is:

< 100°F, at least once per 12 hours.

)

2. < 90°F, at least once per 30 minutes.

b. Within 30 minutes prior to and at least once per 30 minutes during
tensioning of the reactor vessel head bolting studs.
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REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS  (Continued) -

The operating 1imit curves of Figure 3.4.6.1-1 are derived from the fracture
toughness requirements of 10 CFR 50 Appendix G and ASME Code Section XI,
Appendix G. The curves are based on the RT,. and stress intensity factor
information for the reactor vessel components. Fracture toughness 1imits and
the basis for compliance are more fully discussed in FSAR Chapter 5, Para-
graph 5.3.1.5, "Fracture Toughness."

The reactor vessel materials have been tested to determine their initial
RTior-  The results of these tests are shown in Table B 3/4.4.6-1. Reactor
operation and resultant fast neutron, E greater than 1 MeV, irradiation will
cause an increase in the RTy;. Therefore, an adjusted reference temperature,
based upon the fluence, nickel content and copper content of the material
in question, can be predicted using Bases Figure B 3/4.4.6-1 and the recommenda-
tions of Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor
Vessel Materials." The pressure/temperature limit curve, Figure 3.4.6.1-1,
curves A, B and C, includes an assumed shift in RT,, for the conditions at
32 EFPY. In addition, an intermediate A curve has been provided for 22 EFPY.
The A, B and C 1imit curves are predicted to be bounding for all areas
of the RPV until 32 EFPY. |

The actual shift in RTy of the vessel material will be established period-
ically during operation by removing and evaluating, in accordance with 10 CFR
Part 50, Appendix H, irradiated reactor vessel flux wire and charpy specimens
installed near the inside wall of the reactor vessel in the core area. Since
the neutron spectra at the charpy specimens and vessel inside radius are
essentially identical, the irradiated charpy specimens can be used with con-
fidence in predicting reactor vessel material transition temperature shift.

The operating limit curves of Figure 3.4.6.1-1 shall be adjusted, as required,
on.the basis of the flux wire and charpy specimen data and recommendations of
Regulatory Guide 1.99, Revision 2.

The pressure-temperature 1imit lines shown in Figures 3.4.6.1-1, curves C,
and A, for reactor criticality and for inservice leak and hydrostatic testing have
been provided to assure compliance with the minimum temperature requirements of
Appendix G to 10 CFR Part 50 for reactor criticality and for inservice leak and
hydrostatic testing.

The number of reactor vessel irradiation surveillance capsules and the
frequencies for removing and testing the specimens in these capsules are pro-
vided in Table 4.4.6.1.3-1 to assure compliance with the requirements of
Appendix H to 10 CFR Part 50,

LIMERICK - UNIT 2 B 3/4 4-5 Amendment No. 5%, 88, 111



BASES TABLE B 3/4.4.6-1
RE%CTOR VESSEL TOUGHNESS*

LIMITING HEAT/SLAB MIN.UPPER

BELTLINE ~ WELD SEAM 1.D. OR STARTING SHELF

COMPONENT OR MAT'L TYPE BEAT/LOT Cu_(%) NT (%) RTnor  (°F) ARTNDT _**(°F) (LFT-1LBS) ART (°F)

Plate SA-533 Gr. B,CL. 1 B 3416-1 .14 .65 +40 +48 NA +122

Weld AB (Field Weld) 640892/ .09 1.0 -60 +58 NA +54
J4Z4B27AE '

NOTES: * Based on 110% of original power.
** These values are given only for the benefit of calculating the end-of-1ife (EOL/32 EFPY) RT

NDT

NON-BELTLINE MT'L TYPE OR HEAT/SLAB OR HIGHEST STARTING
COMPONENT WELD SEAM 1.D. HEAT/LOT RTuor _ (°F)

Top Shell Ring SA 533, Gr. B, CL. 1 €9800-2 -16

Bottom Head Dome " C9245-2 +22

Bottom Head Torus ! C9362-2 +28

Top Head Torus ! C9646-2 =20

Top Head Flange SA-508, CL. 2 1238300 +10

Vessel Flange ; 212058 +10

Feedwater Nozzle " Q2029w 0

Weld ’ Non-Beltline All 212

LPCI Nozzle*** SA-508, CL. 2 Q2Q33W -4

Closure Studs SA-540, Gr. B-24 Al Meet requirements of 45 ft-1bs

and 25 mils Lat. Exp. at +10°F

*** The design of the LPCI nozzles results in their experiencing an EOL fluence in excess of
10" N/Cmé which predicts an EOL (32 EFPY) RT,y of +35°F.
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