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3.6 PRIMARY SYSTEM BOUNDARY
Applicability:

Applies to the operating status of the
reactor coolant system.

Objective:

To assure the integrity and safe
operation of the reactor coolant system

specification:
A. Therma) and Pressurization
Limitations

1. The average rate of reactor
coolant temperature change during
normal heatup or cooldown shall
not exceed 100°F/hr when averaged
over a one-hour period except
when the vessel temperatures are
above 450°F. The reactor vessel |
flange to adjacent reactor vessel |
shell temperature differential
shall not exceed 145°F,

2. The reactor vessel shall not be
pressurized for hydrostatic
and/or leakage tests, and
critical core operation shall not
be conducted unless the reactor
vessel temperatures are above |
those defined by the appropriate
curves on Figures 3.6.1, 3.6.2,
and 3.6.3. (Linear interpolation |
between curves is permitted). At |
stated pressure, the reactor |
vessel bottom head may be |
maintained at temperatures below |
those temperatures corresponding |
to the adjacent reactor vessel |
shel)l as shown in Figures 3.6.1 |
and 3.6.2. |

Amendment No. 82

LIMITING CONDITION FOR OPERATION _  SURVEILLANCE REQUIREMENTS

4.6. PRIMARY SYSTEM BOUNDARY
Applicability:

Applies to the periodic examination and
testing requirements for the reactor
cooling system,

Qbjective:

To determine the condition of the
reactor coolant system and the
operation of the safety devices related
to it.

specification:
A. Thermal and Pressurization
Limitations

1. During heatups and cooldowns, with
the reactor vessel temperature less
than or equal to 450°F, the
temperatures at the following
locations shall be permanently
logged at least every 15 minutes
until the difference between any
two readings at inoividual
locations taken over a 45 minute
period is less than 5°f:

a. Reactor vessel shell adjacent
to reactor vessel flange

b. Reactor vessel shell flange
¢. Recirculation loops A and B

2. Reactor vessel shell temperatures,
including reactor vessel bottom
head, and reactor coolant pressure
shall be permanently logged at
least every 15 minutes whenever the
shell temperature is below 220°F
and the reactor vessel is not
vented.

Test specimens of the roactor
vessel base, weld and heat affected
zone metal subjected to the highest
fluence of greater than 1 Mev
neutrons shall be installed in the
reactor vessel adjacent tu the
vessel wall at the core midplane
level. The specimens and sample
program shall conform to the
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3.6.A and 4.6.A
Thermal and Pressurization Limitations (Cont'd)

The reactor coolant system is a primary barrier against the release of fission
products to the environs. In order to provide assurance that this barrier is
maintained at a high degree of integrity, restrictions have been placed on the
operating conditions to which it can be subjected.

Appendix G to 10CFRS50 defines the temperature-pressurization restrictions for
hydrostatic and leak tests, pressurization, and critical operation. These
limits have been calculated for Pilgrim and are contained in Figures 3.6.1,
3.6.2, and 2.6.3.

The bottom head, defined as the spherical portion of the reactor vessel
located below the lower circumferential weld, was also evaluated. Reference
transition temperatures (RT,,,) were developed for the bottom head and the
resulting pressure vs. temperature curves plotted on Figures 3.6.1 and 3.6.2.
It has been determined that the bottom head temperatures are allowed to lag
the vessel shell temperatures, Reference: Teledyne Engineering Services (TES)
report TR-6051C-1, dated June 27, 1986. The referenced analysis utilizes the
stress results established in the Combustion Engineering Inc., Pilgrim Reactor
Vessel Design Report, No. CENC 1139, dated 1971, and combines the stress
analysis results, specific to the bottom head, with the pressurization
temperatures necessary to maintain fracture toughness requirements in
accordance with the ASME Boiler and Pressure Vessel Code, Section II1I, the
criteria of 107FR Part 50, Appendix G, and the supplementary guidelines of
Reg. Guide 1.99, Rev. 2.

For Pilgrim pressure-temperature restrictions, two locations in the reactor
vessel are limiting. The closure region controls at lower pressures and the
beltline controls at higher pressures.

The nil-ductility transition (NDT) temperature is defined as the temperature
below which ferritic steel breaks in a brittle rather than ductile manner.
Radiation exposure from fast neutrons (>] mev) above about 10'7 nvt may shift
the NDT temperature of the vessel metal above the initial value. Impact tests
from the first material surveillance capsule removed at 4.17 EFPY indicated a
maximum RT.,, shift of 55°F for the weld specimens.

Neutron flux wires and samples of vessel material are installed in the reactor
vessel ad{acent to the vessel wall at the core midplane level. The wires and
samples will be periodically removed and tested to experimentally verify the
values used for Figures 3.6.1, 3.6.2, and 3.6.3. The withdrawal schedule of
Table 4.6.3 has been established as required by 10CFR50, Appendix H.

The RTy,, of the closure region is - 5°F. The initial RT,,, for the beltline
weld and basemetal are -50°F and O°F respectively. These hTNo, temperatures
are based upon unirradiated test data, adjusted for specimen orientation in
accordance with USNRC Branch Technical Position MTEB 5-2.

Amendment No. 139




3.0.Aand 4.6.A Thermal and Pressyrization Limitations (Cont'd)

The closure and bettom head regions are not expo:eu to neutron fluence

(> 1 Mev) over the vessel life sufficient to cause a shift in RT,.,. The
pressure-temperature limitations (Figures 3.6.1, 3.6.2, and 3.6.3% of the
closure and bottom head regions will therefore remain constant throughout
vessel 1ife. Only the beltline region of the reactor vessel will experience a
shift in RTy,, with a resuitant increase in Pressure-Temperature 1imits.

The curves apply to 100% bolt preload condition, but are conservative for
lesser bolt preload conditions.

For critical core operation when the water level is within the normal range
for power operation and the pressure is less than 20% of the preservice system
hydrostatic test pressure (313 psi), the minimum permissible temperature of
the highly stressed regions of the closure flange is RT ., + 60 = 55°F. A
conservative cutoff 1imit of 75°F was chosen as shown on Figure 3.6.3 and as
permitted by 10CFRS0 Appendix G, paragraph IV. A.3. This same cutoff is
included in the limits for hydrostatic and leak tests and for non-critical
operation, as shown on Figures 3.6.1 and 3.6.2 respectively, in order to be
consistant with the limits for critical operation.

The closure region is more limiting than the feedwater nozzle w#ith regards to
both stress intensity and RT,,,. Therefore the pressure-temperature limits
of the closure are controlling.

The adjusted reference temperature shift is based on Regulatory Guide 1.99,
Revisicn 2, dated May 1988; the analytica) results of General Electric Report
MDE 277-1285, Revision 1, dated January 21, 1985, regarding projected neutron
fluence; and Teledyne Engineering Services Reports, TR-6052B-1, Revision 1,
dated June 26, 1986, as supplemented by TR-7487, dated April 16, 1991, for
RTyor vs. fluence as a function of temperature and pressure, and TR-6052C-1,
da%ed June 27, 1986, for the RPV bottom head pressurization temperatures.

Amendment No. 82 139A
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LIMITING CONDITION FOR OPERATION _

3.6 PRIMARY SYSTEM BOUNDARY

Agglicabﬂ_i_u:

Applies to the operating status of the
reactor coolant system,

Jjective:

To assure the integrity and safe oper- 1
at'on of the reactor coclant system.

Specification: i

A, Thermal ang Pressurization
Limitations

1. The average rate of reactor coolant
temperatyre change during normal
heatup or cooldown shall not exceed
100°F/hr when averaged over a cne-
hour period e cept when the vesse!
temperatures ire above 450°F.

2. The reactor vessel shall not be
pressurized for hydrostatic and/or
leakage tests, and critical core -

Sundess the reactor vessel temper turej

s+e¥5 jabove that defined by the

prupriate curves on Figures 3.6, r’

and 3.6.2 4 In the event this
~Féguirement is not met, achieve

stable reactor conditions with reactor

vessel temperature above that defined

by the appropriate cuyrve and obtain

an engineering evaluation to determine

the appropriate course of action
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Amendment No. AZ'

_SURVEILLANCE REQUIREMENTS

4.6 PRIMARY SYSTEM BOUNDARY

Applicability:

Applies to the periodic examination and

testing requirements for the reactor
cooling system,

Jbjective:

To determine the condition of the reactor
coolant system and the operation of the
safety devices related to it.

Specification:

A, Thermal and Pressurnzat ]

Limitations 7wtk Pie .oor.'ra.. ey
f...,’o»tf&-v, ined fboc-.v;
.-I te

\._Alring Reatups and cooldownsy tne)” P
( S ANE VAN }emperaturestigg%l_gg_~\>’~\‘
permangnt‘y logged at 'east évery
nutes until the difference (" ok
between any two readinq taken over’* s,

a 45 ming:&.pgn*gd 1y lesdythan §°F. e seiing
‘f s d|u-J..’ e oTiny
2. RoactSF”VFY!!T—Kﬂ!TT’}aJacent

ﬁ Vﬁ”ro_ V—@

b. Reactor vessel shell flange

¢. Recirculation loops A and B

2. Reactor vessel shell temperatur f

reactor coclant pressure shall be
permanently logged at least every
15 minutes whenever the shell tem-
perature is below 220°F and the
reactor vessel is not vented.

Test specimens of the reactor vessel
base, weld and heat affected zone
metal subjected to the highest flu-
gence of greater than | Mev neutrons
shall be installed in the reactor
vessel adjacent to the vessel wall
at the core midplane level. The
specimens and sample program shall
conform to the requirements of

ASTM £ 185-66. Selected
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FIGURE 3.6.1
PILGRIM REACTOR VESSEL

PRESSURE - TEMPEKATURE LIMITS
HYDROSTATIC AND LEAK TESTS
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FRESSURE - TEMPERATURE

FIGURE 3.6.2

PILGRIM REACTOR VESSEL
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