NL 906 /o)

REACTOR COOLANT SYSTEM

3/8. 4.6 PRESSURE/TEMPERATURE (IMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR QPERATION

3.4.6.1 The reactor coolant System pressure and reactor vesse! metal
temperature shal) be limited in accorgance with the 1imit Jines 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 nuclesr shutdown and
Inw power PHYSICS TESTS; and (3) curve C for operations with a critica) core
other than low power PHYSICS TESTS, with:

. A maximum reactor coolant heatup of 100°F in any one hour peringd,

b. A maximum reactor coolant cooldown of 100°F in any one Pour period,

¢ A maximum temperature change of less than or equal to 10°F in any
one hour period during inservice hydrostatic and leak testing
operations above the heatup ang cooldown 1imit curves, and

d.  The reactor vessel flange and head flange temperature greater than or

equal to 70°F when reactor vesse) head bolting studs are under tension.

APPLICABILITY: At all times.
ACTION:

With any of the above 1imits 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 condit?
of the reactor coolant System; determine that the reactor coolant system
remains acceptable for continued operstions or de 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 yoldown and inservice leak and hydrostat ¢
testing operations, the reactor crolant system temperature and pressure sha

be determined to be within the 7oive required heatup and ¢oo)down limits ang
the reactor coolant System pressure and reactor vesse) metal temperature snhal)

be determined to be to the right of the limit lines of Figure 3.4.6.1-1 curves A

or B ome-f4, as applicable, at least once per 30 minutes.
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REACTOR COOLAIT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.6.1.2 The reactor conlant system pressur
temperature snal) b

' :

grawal of control rods to bring the
per 30 minutes auring system heatup.

4.46.1.3 The reactor vessel flange and head flange tempers* ire shall be
verified to be greater than or equal to 70°F:

a. In OPERATIONAL CONDITION & when reactor coolant system temperature
18!

1. < 100°F, at least once per 12 hours.
¢. < BO°F, at least once per 30 minutes.

Within 30 minutes prior to and at least once per 30 minutes during
tensioning of the reactor vesse! head bolting studs,

446.1.4 The reactor vesse! materia) spacimens sh
as a function of time ang THERMAL POWER as requi
accordance with the schedule in Table 4.4.6.1.3-1,
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- NL 9¢/0/

ACTOR ANT SYSTEM

BASES
3485 SPECIfIC ACTIVITY (Continued)

The surveiVlance requirements provige o0equate assurance that excessive
specific activity levels 1n the Peactor coolent will e detected in sufficient
time to take corrective action,

A1 components 1n the reactor coolant systes are Gesigned to withstang
the effects of cyclic loads oue to Systes tomperet. e and pressure che $.
These cyclic loads are introduced dy norsal lead transients, reactor trips,
OnG STArLW and shutdown operations. The variovs uu’nm of 10ad cycles
used for design purposes are provided 1n Section 2.9 of the FSAR. During startup
and shutdown, the retes of temperature and pressue cha ore 1initad so that
the saximum specified hestup and cooldown rates are sonsistent with the oesign
Sssumptions and satfsfy the stress 1iei1ts for cyclic operstion.

During hestup, the therma) gredients 1n the resctor vesse) wall produce
therme! stresses which vary from compressive at the iAner wal) to tensile B
~~, ¥he outer wall. These therms! induced compressive stresses tend to a)leviate
",\m tensile stresres 1nduced by the interna! pressure. Therefore, & pressure:
[ 1.V temperature curve based on steddy state conditions, 1.e., no therme! stresses,
W )r»nmm o lower bound of a1) sieflar curves for finite hestup rates when
& ,tn fhner wal) of the vesse! 1 trested as the governing lecation.
v

, The heatuwp analysis alse covers the determination of pPressvre-temperature
¥ Haftations for the case 1a vhich the outer wal) of the vesse! becomes the con-
5 |trelling location. The therma! grodients estadlished during heatup produce

-/ tensile stresses which are alre present. The therms! faduced stresses at

| the outer wall of the vesse) are nsile and are dependent on both the rete of

N ’ heatup and the time along the hestup ramp; therefore, o lower bound curve similan
| % to that described for the heatup of the inner wel) Cannot be defined. Subse-

% fqmm{ for the cases 1n which the ovter wvall of the vesse) becomes the stress

: ::::N:‘i:?g.:ofnion. eoch heatup rate of Inters: ®ust be analyzed on an
v sis.

The resctor vesse! ®aterials have been tested to uum&mw nitia)
nm. The nm for welds and base materfa) 1n the closure flange region 15

< 10°F. The nitia) hydrostatic test pressure was 1563 psig. The results of
Ehese iests are shown 1n Tadle B 3/4.4.6°1. Reactor operation and resuitant
fast neutron, £ grester than 1 Mev, frraciation wil) Couse an Incresse in the
ltn,. Ttm?un. an odjusted reference temperature, based wpon the flvence,

\ "tmm and copper content oqm saterial {n question, cen be

predictad using Bases Figore 8 3/4.4.6-1%and the recommendations of Regulato
/guido 1 ”‘ l:!uion l?'v Ra¢t ouonzn'br'.hwmenﬂ&

‘ } Besepe-te Reactor Vesse! Katerfals.* Ihe pressure/tamperature limit Curve,

Figure *1, cures A%, B and & Nac)udes Predicted adjustments for this
M"M—owm

from the wire copsule snaiysig performed after

|

irradiation for one cycle,

revised besed on resultg
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REACTOR COOLANT §v§TE
BASES

n;;mgnw;wgn; LIMITS (Continued)

The actual shift in "NOY of the vesse! materia) will be estadblished periog-

1:0115 durins operation by removing and evaluat g fn accordance with ASTW Eles-73
and 10 CFR 80, Appendix M, {rradiated reactor visse! material specimens fnstalles
hear the insfde wall of the reactor vesse) in the core area. The frradiated
specimens can be used with confidence in predicting reactor vesse) materia)

rature shift. The operating 11mit curves of Figure 3.4.6.1°1
sha 8cjusted,Vas required, on the basis of the specimen datas and recom-
sendations of Regulatory Guide 1.99, Revision 3% 2.

The pressure-temperature )imit 1ines shown in Figures 3.4.6.1-1, curves
C. 87, and A, for reactor criticality and for inservice leak and hydrostatic
tutf’ » have been provided to assure compliance with the minimum temperature
requirements of Appendix G to 10 CFR Part S0 for reactor criticality sna for
inservice leak and hyorostatic testing.

/4.4 N ST N TION VALV

Double isolation valves are provided on each of the main stean Tines to
minfmize the potentia) leakage paths from the containment in case of a Yine
break. Only one valve in each 1ine s requires to maintain the integrity of
the containment. The surveillance requirements are based on the operating
history of this type valve. The maximum closure time has been selected to
ggntcgn f:uion products and to ensure the core is hot uncovered following

ne breaks.

/4.4, TRUCTURAL INTEGRITY

The inspection programs for ASME Code Class 1, 2 and 3 components ensure
that the structura) integrity of these components will be maintained at an
dcceptadble level throughout the 1ife of the plant.

Components of the reactor coclant systes were dmrod to provide access
to permit inservice inspections in sccordance with Section X] of the ASME
Boiler and Pressure Vesse) Code, 1977 Edition, and Addenda through Summer 1978

The inservice inspection pro'ru for ASME Code Class 1, 2 and 3 component s
will be performed in sccordance with Section X1 of the ASME Boiler and Pressure
Vessel Code and applicable addenda as required by 10 CFR Part 50.55a(g) except
where specific written relief has been granted by the NRC pursuant to 10 CFR
Part 50.55a(g)(6)(1).

4.4 AY REMOVA

A single shutdown cooling mode loop provides sufficient heat removal
capability for removing core bct,: heat and mixing to assure accurate u-rrr
ture indication; however, single failure considerations require that two oops
be OPERABLE or that alternate methods capadble of decay heat remova) be
Gemonstrated and that &n alernate sethod of coclant mixing be 1n operation.

Perioas
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BASES TABLE B 3/4. ¢ 6-1
REACTOR VESSEL TOUGIN S5

12/9k IN

Biniom
-

Beitline Weld Sean 1.0 or Meat Mo -Siab Wo or Ay By ™ Shety **Maimm (01 ART (°F)
{ cmponent Moterial Type _ Meat Mo./tot Mo Cu % 2(x) "awy (7T) Mg, ) i w) "t ariecepy
*late SA-S33Gr @, CL1 (29982 008 e o s . 2%~ 17,7

M-S 6r8, 011 & 63 Ry (299-2) ;
werd #2 Shell Leng. 627260/832202 1N 006 000 % . wen *1¢ 2576 (1vmi ting

o ams 1.0% 2738 2%
Won-Beltiine Material Type or  MHeat Mo -Slab No. or g .
Cospoment  Weld Seam 1 0. feat Mo /Lot Ne. ShgRat Stasting Shiee £
Shell Ring  SA-S33 Gr.®, CL.1 C2815-2, €2779-2, 10

€21719-i, (2788-2,
2ree-1, C2741-1

Sottem Head SA-533 Gr.8, CL.1  ADNDD-) [}
Sollar Plate C2630-2

Sotten Head SA-S33 Gr. B, CL.1  C2539-2, ALNSS-) .10
Radial Plates

Top WHead SA-533 Gr. B, CL.1 (2¢48-) -30
Bellar Plate

Top Head SA-S33Gr B, CL.1 (2904} .19
Side Plates

Tap MWesd SA-S08 1.2 4801682 -39
¥t longe

Vesse) Flange SA-S508 C1L.2 L JiL}] -39
| ssduator SA-508 C1.2 forging Ne. 249%9a-1, -9
Nozzle 2,3, 4 5 486,

Q2965

W ld L) w/A -0
Closure Stud SA-540 Gr 824 84025, 84299 *10

angy . : S-S SOt it s ot ite 401308
*2%Based on purchase spec. reynirements.

* BRY o computed besed on Regulatory Guide 1.99 Revision 2
T OART for VOEFPY calculated bused on Reguistory Guide 1.99 Revision 2
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*At 90% of RATED THERMAL POWER AND 90% availability.
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