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' REACTOR COOLANT SYSTEM

3/4.4.6 PRESSURE / TEMPERATURE LIMITS

HACTORCOOLANTSYSTEM

LIMITING CONDITION FOR OPERATION

3.4.6.1 The reactor coolant system pressure and reactor _ vessel metal
temperature 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 maximum reactor coolant heatup of 100'F in any one hour period,
a.

b.
A maximum reactor coolant cooldown of 100'F in any one tour period,

A maximum temperature change'of _less than or equal to 10'F in any
c.

one hour period during inservice hydrostatic and leak testing
operations 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; perfom an engineering evaluation to

of the reactor coolant system; determine that the reactor coolant systemdetermine f.he effects of the out-of-limit condition on the structural integrity
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 s
testing operations,ystem heatup acidown and inservice leak and hydrostatic

the reactor t.)olant system temperature and pressure shall
.

be determined to be within the tMye_ required heatup and cooldown limits and
the reactor coolant system preswre and reactor vessel metal temperature'shall .

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

or B and-F , as applicable, at least once per 30 minutes, 1

i
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE0VIREMENTS (Continued)
.

4.4.6.1.2 The reactor coolant system pressure and reector vessel metal

temperature shall be determined to be to the right of the criticality limitline of Figure 3.4.6.1-1 curvey C and-F within 15 minutes prior to the with-,

drawal of control rods to bring the reactor to criticality and at least'onceper 30 minutes during system heatup.

4.4.6.1.3
verified to be greater than or equal to 70'F:The reactor vessel flange and head flange temperr'are shall be

.

.

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

is:

1. I 100'F, at least once per 12 hours.
2. 5 80*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.

4.4.6.1.4
The reactor vessel material specimens shall be removed and examined

as a function of time and THERMAL POWER as required by 10 CFR 50, Appendix H in
accordance with the schedule in Table 4.4.6.1.3-1,
4.4.6.1.5 Tra r;nter fle- .ir; ;;;; inn; ; tall be is..e4 et it.e fire;
e !=;ti=-;f ti= =d ;;nr !=;l =d and t; --difj Tigurer;f;; ling ;;t;;; ad Rain;d te d;t;=in; rn;t;r pn;;;re En;l flan;e ;e
rn alt; ;f tra flu n;e d;t; mirati =;, in ; = jur.;;ien .itti N .se00/4.0.01. It1e

;ran :: gd te ;d;nt tr.; ;.rn; ;f ri;.r; 0 :.0.1 1, ;. .;,;. ired.0 0/4.0.0 1,
re p ict.c.e w i t-h '.

T h e Press u re.- Tem p era +a< e. 16 &
Fic)u.re.3.H,6,1-1 is va.t\ L Thrws h 10 Mys
and shall be. re e valuafed Friarte e.vcee 4 n3
I s s I= P y s .

GRAND GULF . 1 3/4 4-20 AMBHdM edMo -
1

.



!
, A/L 90/o/-

-
,

,

D e. | e,te. th is f i u fe- .t,''
ge.ptres wiru re vised Figure 3.4.6 I-l.

.

~

I i*

i e
'j

t
i ''

4

A BB' CC' 1.

1800
, gr; A * INIT!AL $YSTEM HY titi LIMIT ' -

,

PthtTRATION D I * INIIIAL HON *WUCL .MtAT!h5'Lik:I
. .

'

C * Ih!TIAL NUCLt (CORCCRITICAL)
'

1

I. Iy
3 A'.B',C'. A,9,C . N!T3 AritR ANi I 1 AlluMED F C0tt DtLTL1ht itM*. '( l I I SN!FT FR AN IkITIAL >.tLL plait

,

A / y I '~ RT 0 0'F. A', !$ WOT $H0:A
, gy

\ / / I.., (OT MITING)
1

1000 \ /I / 8' d C' are coine16ert-""'"x / L wi 6 and C. respectively.
&r\ I I I

\f '

3 1 I .thift
J /\ ign3
g I

- ' ' , Curvet A. 3 she C ere predicted to-e- I\, k applicatie for service pertoesg Y vp to 32 EFPY.
r

e ' , j
(DWATER1 600 f IILI#

y I MIT8
$, )

,

~

/

400'f Acceptable region of operation
in to the right of the '

A , ,,i m ,e . .ve. ;* ,ff 312 P8it;

I*

90LTUP /v/ | I

[200 IIR

./ 1 4 LIMITS '< 4 A.
f, y i- . x/ . . . \.

#
0 '\ ' '

O 100 #00 300 400 500 600

RPV Netal Temperature *('F). '

MIN
REACTOR PRE 55URE VESSEL NETAL TEMPERATURE V5 REACTOR WES$fL P|

SSURE -i

Figure 3.4.6.1-1 '

GRAND GULF-UNIT 1 3/4 4-21 Amendment No. 32 |

I

.

_ _ _ _ . . _ _ . . . . -- - - -

- -- ~~~---~~~~ ~ ~ ~ i



____._-.__..____-----____--_____.7-_.
_ -_ . _ .~._- _ _ _ _ - _ __ _ _ . _ _ . . - __

'

AIL 99/6I
*

.

' ,
*

'

A - INSERVict LEAK Atti WTOROTEST i
i

0 NDNeMutLEAR NEA! WP 4 C00LDOW LIMlY j

C NWCLEAR IC0K CRIT | CAL 1 NEAT UP & COOLDOWN LINIT

A B C
, i1400 4

, ,-
. )

i ; 1
ja i

-
.

, ,

00TTON NEA8 - !,.-
' '-.,.

PENETRAfs10N -' !

- CWTROLLED -
. i i . . i

r > 1 e

1200 -U L-* - I
'

a_ ;

gm , i

' ' 'r DELitlNE !

j 4 '
CONTROLLED'

V R R
.;,

|
;' V .F tm.

f ; OmvEs e a C A u !,
.SASED ON AN ART' '

J r rgggg
0F 25 76 4. ir ' ;

i f .f CF MLTLINE. i
'

r r a a CURVE 'A'18 NOT
'

,..

e / ' ' ' ML1 LIM i
; CONTROLLES. ;3 *-~

!
, E [ '

| | h FRTER |
*' ''

y__

CONTROLLEO
| i i ,

i
, , ,

>
__ .

<

J J f
I E *

/ /
OlNIVES A. S. 4 .Cg a= .

Am it. T i. .

OE Af9LICABLE FOR' ' *<

I %8Ep5Rl005g
INCLUDINS 10 EFPT.

'

- ::: - -:: : -
. __ __ _ .

)
,

400 g ig
, !

--- .. .

::: :::- -

_ _ -w t.

'" ''""

312 pole j___, ,
#

: DOLT UP LIMIT f ACCEPTABLE M010N ,,

8 -r 0F OPERATION IS TO
200

' 70' F r'-

N. / TM RittT OF INE i
C

,

FEE 0 WATER APPLICABLE CURVE. |
,

,

/ N0ZZLE|

e ND TtX LEO
F

. .,_ _.
1

i

?

0 100 200 300

RPV ETAL TEWERATURE (*F) ,

;

NINI648N MACTOR YESSEL ETAL TEWERATURE VS. MACTOR VESSEL PRES $URE !

FIGURE 3.4 6 1 1 . i

i

ORum OuLr unit i n 4 ti AmendmotT No. :
- ,

:
. (



. ~ . _ - _ . . _ _ _ _ _ _ __ _ _ _ _ _ _ . _ _ _ _ _ _ _ .- _ _._. _ _ . _ . . _ .

'

| [WL.90/o/ -
.

;.
!
,

| REACTOR COOLANT $YSTEM |
i '

i IMI.L - l
I 2

'
,

. j
!

3/4. 4. 5 SptCIFIC hCTIVITY (Continued) :!

The surveillance requimments provide esegnate assurance that escessive
1

specific activity levels in the reacter coolant wiH be estected in sufficient '!

1,

| time to take corrective action.i

| 3/4.4.6 pett9_**/TEW ERATURE LIMITS

the effects of cyclic leads due to systes ta p erstde and pressum changes,All components in the reacter coolant systes are designed te withstand.
;

|
'

These cyclic loses em introduced by mamal lead transients, reacter trips,. s
and starte and shutepun operations,
used for desi h various categoties of lead cycles !

and shuteoun,gn purposes em provided in lection 11.3 of %e FSAR. 1i

the Petes of temperature and pressue changes are lietted se thatDuring startup-

assisuptions and satisfy the stress limits for cyclic operation,the nazieue specified heate and coe)eswn rates em consistent with the design-
t i

{
'

a

thermal stresses which very fees coepressive at the inner well to tensile etDuring heatup, the themal gradients in the reacter vessel well produce
js

i
a i

the outer well.. These thema) induced capressive str * '
;

p we.tensde stresses induced by the internal pressure. esses tend to.elleviate kthe
,

i
t ;

Theref
nture curve nu.d .n swee saw conditi.m i.e. , m = ore, a pressure- 3 ;

th. inner m M of the m sei is tt.d = = p o rning im.ti.e.Mpm.nu a io., bound .f 4H si.nar curm for,finia heete mas g
s.,m.i st ey

.g h.n ] *

N heate analysis aise covers the detemination of pmssure temperatum.d
'liettations for the case in which the outer weH of the vessel becemos the con-{'
trolling locatten. N themel

# tensne stress which am aires.gredients establi.shed dort3.heetup produce
, .

p . ent. m ou ed stre o . at
.

d
the outer wall of the vessel are hasHe and are dependent en both the rate of; ;

,

y
heatup and the ties along the beste ramp 1 therefore, a louer bound cerve similary ;

to that described for the heatup of the inner well cannet be defined. Subse-
A -
i quently

controlling location, each hatte rate of interst; aust.be analysed on anfor the cases in which the outer well of the vessel beceans the stress
8

}# 3 .-individual basis. f3i >
'e Tw

The reacter vesset materials have been tested to determine their initial
o .

i.
-

'I
3g RT The RT

.

for welds and base asterial in.the closure flange region is fI
gy. gy .

e < it'F.
j:gThese tests e m shown in TableThe initta) hydrostatic test pressure was 1863 psis. The results ofi

,

8 3/4.4.64. g

fast neutron, I greater than 1 Nov, irresistion wH 1 cause an incrosse iSoester operatlen and resultant.tre
RT

Therefore, an adjusted reference temperature, based een the fluence,jl
n the ]3 1

o gy.
M ;t::;dNtent and capper centent offthe esterial in question, can be
WjpredictedusingBasesFip!?fRevisten $re 8 3/4.4.6 1

,

'

4fGuide1.pg and the.roceanendations of Regulatory
>

Seesse-'teEsectorWesselMaterials.";^.; ;7 ".ntt' W r2 c. 7;C^:: Radiation puriftle.*feATWr
;

Figure 3.4.8.1 1, curses A", t'' and C . -he pressure / temperature limit curve,
;4

snfft in RTgfe ^t: n: ;7 'ife 7'xx.. ludes predicted adjustments for this ;
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{ PRES $URE/ TEMPERATURE LIMITS (Continued)
(g The actual shift in RT.

NOT of the vessel asterial will be estabitshed period-; .E9 itally during operation by removing and evaluatig in accordance with ASTM E185 73 'i .E and 10 CFR 50, Appendix H, irradiated reactor vassel material specimens installed.
-

'

c
near the inside well of the reactor vessel in the core area. !

The irradiated%
specimens can be used with confidence in predicting reactor vessel material. :d transition o.asperature shift. The operating limit curves of Fi ute 3.4.6.1 1shall be ad ustea,''as required, on the basis of t
sendations o,f. Reguistory Guide 1.99, Revision / ;he specimen da a and recom-L

;

The pressure-temperature limit lines shown in Figures 3.4.6.1 1, curves
C,4 and A, for reactor criticality and for inservice leak and hydrostatic

requirem,ents of Appendix G to 10 CFR Part 50 for reactor criticality and fortesting have been provided to assure compliance with the minimum temperature
| ''

inservice leak and hydrostatic testing. .

'

3/4.4.7 MAIN STEAM LINE !$0LAT!0N VALVES '

Double isolation valves are provided on each of the sain steam lines to
sintette the potential leakate paths from the containment in case of a linebreak.
the containment.Only one valve in each line is required to maintain the integrity of i

history of this type valve.The survet11ance requirements are based on the operating
The maximum closure time has been selected to

contain fission products and to ensure the core is not uncovered following
i

line breaks, -

'
s

|_ 3/4.4.8 STRUCTURAL INTEGRITY
:

The inspection programs for ASME Code Class 1, 2 and 3 components ensure !
that the structural integrity of these components will be maintained at an
acceptable level throughout the life of the plant. ,

*

Components of the reactor coolant syntes were desianed to provide accessi

to permit inservice inspections in accordance with sectTon KI of the ASME
-

Boiler and Pressure vessel Code,1977 Edition, and Addenda through Svaner 1978.
The inservice inspection program for ASME Code Class 1 2 and 3 components

will be performed in accordance wtth Section XI of the ASE, toiler 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 i

Part50.55a(g)(6)(1).. '

*

3/4.4.9 RE5100AL NEAT REMOVAL v

A si le shutdown cooling mode loop provides sufficient heat removalcapabilit
| for removing core decay heat and mixing to assure accurate tempera- '

t

ture indication; however, single failure considerations require that two loops|

be OPERABLE or that alternate methods capable of decay heat removal be 7

demonstrated and that an alt. ornate method of coolant sixine be in operation.
.
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