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3.6 LIMITING CONDITION FOR OPERATION

- 4.0 SURVEILLANCE REQUIREMENT

e

- Pressurization Temperature .

1. The reactor vessel shall be vented
and power operation shall not be
conducted unless. the reactor vessel

. temperature is equal to or greater
than that shown in Curve C of .
Figure 3.6.1. Operation for hydro-
static or leakage tests, during
heatup or cooldown, and with the
core critical shall be conducted

. only when vessel temperature is equal
to or above that shown in the appro-
priate curve of Fig. 3.6.1. Figure
3.6.1 is effective through 6 effective

.. full power years. At least six months
prior to 6 effective full power years

- new curves will. be submitted

2. The reactor vessel head bolting studs
_ shall not be under tension unless the
. temperature of. the vessel shell
1mmed1ate1y be]ow the vesse] f]ange
s >100 F , L .

Coolant Chemistry .

1. The reactor coolant system radioact1v1ty
concentration in water shall not exceed
20 microcuries of total 1od1ne per ml
of water :

Amendment No. 44 |

1.

Ce

~to the vessel wall at the core midplane
~level, ‘The monitor and s'\mplc progeam

'for Figure 4 6.1.

B. Pressurization Temperature

Reactor Vessel shell temperature and

reactor coolant pressure shall be per-
nanently recorded at 15 minute Intervals
whenever the shetl temperature ts helow
220°F and the reactor vessel is not vented,

When the veactor vessel head bolting studs
ave tightened or loosened the reactor ves-
scl shetl temperature immediately helow

the head flange shall Le permanently : ’
recorded,

Neutron flux monitors and samples shall
be installed in the reactor vessel adpcent

-

vhere possible conform to ASTid

E 185. The monitors and samples
will be removed and tested as out-
lined in Table 4.6.2 to experi-
mentally verify the calculated
values of integrated neutron flux -

that are used to determlne NDTT

Coolant Chenlstry
1. a.. A samole of reactor coolant ‘

“shall be taken at least every
96 _hours and analy“ed for
© radio-activity.

b.:.ISOtQplC analysis of a sample of

. reactor coolant shall be made
-at least once per month.
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b) the relationship between RTNDT:Qnd

‘and integrated néutron flux (fluenco. .

: at enerqies? 1 Mev) » and _
- €) the fluence at.the location of a
postulated flow.

The initial RTupr of the main closure flange.f'

the shell and head materials connecting to.

these flanges, and connecting welds is 10°F, :
However, the vertical electroslag welds which

terminate 1mmcd1ately below the vessel flange
have an RTypp of 40°F. Reference Appendix F
to the FSAR. The closure flanges and con-
necting shell materials are not subject to
any appreciable neutron radiation exposure,
nor are the vertical electroslag seams. The
flange area is moderately stressed by '
tensioning the head bolts. Therefore, as

is indicated in curves (a) and (b) of Figure
3.6.1, thé minimum temperature of the vessel
shell immediately below the.vessel flange

is established as 1000F below a pressure of .
400 psig. (400F + 600F, where 40O0F is the

RTypr ©f the electroslag weld and 60CF is a . f

conservatism required by the ASME Code) .
Above approwxmately 400 psig pressure, the
stresses associated with pressurization are

more lxmxting than the bolting stresses, a.;5

fact that is reflected. in the non- -linear
portion of curves (a) and (b).
which defines the temperature limitations:

for critical core operation, was established

- per Section IV 2.c. of Appendix G of IOCFRSO.‘

Each of the: curves, (a), (b) and (c) dg[ine_
temperature limitations for unirradicated

Amoﬂdment Mo. 44

‘ Cnrve,(c);] o

[ e T

ferrectic dtéeli&

~ tested to prov1de additional information on

crN L

" DPR=-19

Provision has
been made for the modification of
these curves to. account for the

change in RTypy as a result of

neutron embrittlement.

The withdrawal schedule in Table 4.6.2 is based
‘on the three capsule surveillance program as -

defined in Sectlon 11.c.3.a of 10 CFR 50 ~ppendix
H. The accelerated capsule (Near Core Top Guide)
are not required by Appcndix H but will b2 Q

.vessel material.

- 7his surveillance nrog;aﬁ conforms to ASTII E }85-
73 "Recormended Practice for surveillance Tests

" £or Nuclear Reactor Vezssels" with one e;ceotlor.
‘Ti.e base metal specimens of the vessel were made

with their longitudinal axes parallel to the
principle rolling direction of the vessel plate. .
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3 6 IJMIT!NG CONDITION FOR OPERAHON

/4.6 SURVEILLANCE REQUIREMENT

5
Bo

i

Pressurizatfon Temperature

1.

L full pover years.

' The reactor vessel shall be vented

and power operation shall not be
conducted unless the reactor vessel
temperature is equal to or greater
than- that shown in Curve C of . o
Figure 3.6.1.. Operation for hydro-
-static or leakage tests, during
_heatup or cooldown, and with .the

core critical shall be conducted

only when vessel temperature is equal

to or above that.shown in the appro- »-.

‘priate curve of Fig. 3.6.1. Figure -
3.6.1 is effective through 6 effective

‘new curves w11] be submitted

h'The reactor vessel head boltlng studs'

shall not be under tension unless- the
temperature of the vessel shell -

. 1mmed1ate]y below the vessel flange

- As3100°F.

: C Coolant Chemistry

".1

The reactor coolant system radioactivity

concentration in water shall not exceed
- 20 microcuries of total 1od1ne per ml

- of water

.Amendment No. 39;1

At least six months | = -
_ prior to 6 effective full power years B S

B,

1.

C.

: 2..:

“E 185
will be removed and tested as out-
‘lined in Table 4.6.2 to experi-

"mentally VCrl;] the calculated.
+. values of integrated neutron flux

Pressurization Temperature

Reactor Vessel shell temperature and

reactor coolant pressure shall be per-
manently recorded at 13 minute hntervals
wheaever the shell temperature is below
220°F and the reactor vessel is not vented,

‘When the veactor vessel head bholting studs

ace tightened or loosened the reactor ves-
scl shell temperature immediately below

. the head Mlapge shall bc pvlm'\ucnll)

rccordcd

Nculron flux monitors and samples shall

- beinstalled in the reactor vesscel adjacent
. to the vcsscl wall at the core midplane
tevel.

“I'he monitor and sample Progrimn
where possible conform to ASTi{
The monitors and samuples

o that are used to determlne NDTT

for Flcure 4,6. l

Coolant Chemlstry

1.

a.. A ‘sample- of reactor coolart
: shall be taken at
96 hours and analyzed for

: radlo—act1v1ty. _

fhat least once per month.

,88

‘per-25 (O

least every

@

°‘b-evIsotop1c analysxs of a samole of
- .reactor coolant shall be made



- DY the relatlonshlp bel:veen er and

and inthrated feutron flux (fluenco. f |

at energiés > 1 Mev), and

¢) the fluence at the location-of a “ : v

postulated flow.

‘Tho initial RTNDT of the main closure flange, '

the shell and head materlals connectxng to
these flanges, and connecting welds is 100F,"

However, thé vertical elcctroslag welds which

terminate immediately below the vessel flange
have an RTNDT of 40°F. - Reference Appendix F
to the FSAR. - The closure flanges and con-
necting shell materials are not subject to
any appreciable neutron radiation’ exposure,
nor are the vertical electroslag seams.  The
flange area is moderatecly stressed by
tensioning the head bolts. Therefore, as -

is indicated in curves (a) and (b) of Flguté

3.6.1, the minimum temperature of the vessel
shell inmediately below the vessel flange

- ‘is established as 1000F below .a pressure of
400 psig. (400F %+ 600, where 409F is the
RTypp ©f the electroslag weld and 600F 1s a
conservatism required by the ASME Code) . .f
Above approximately 400 psiqg. pressure, the,l]

stresses associated with pressurization aré .

more llmxting than the bolting stresses, a- .
fact that is reflected in the non-linear -~
portion of curves" (a) and (b). Curve (c).
- which defines the temperature limitations
- for. crxtical core operation, was established

pefr Section IV 2.c. of Appendix G of 10CFR50.
(b) and. (c) define' 
-temperature llmxtations for unirradicated .

“(a),

Each of the curves,

endment No. 39 S '_af"’:' | f'_A ’,  R

:.-'tén-ect‘ie ei:eél.s.~ o
- been made for the modification of -

/

" tested to prov1de additional information on

v e TP
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Provis loﬁ has

these curves to account for the

~changeé in RTypr as a result of

neutron embrittlement.

The withdrawal schedule in Table 4.6.2 is based
‘on the threc capsule surveillance program as

defined in Section 1ll.C.3.a of 10 Ci'R SO aposenaix
H. The accelerated cansule (Near Core Top Guiae)
are not required by ~aoend1x II but will be

vessel mater1al

- This surveillance oroc*an conforms to FSTI E 185-

73 "Recommended- Practice for Surveillance Tests

for Nuclear Reactor Yessels" with onc exceptiorn,
The base metal specimens of the vessel werXe made

"with their longitudinal axes varallel to the

principle rolling direction of the vessel plate.
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QUAD-CITIFS

, DPR-29 ,
‘ that shown in Figure 3.6-1. Operation below 220 °F and the reactor vessel is
for hydrostatic or leakage tests, during _ not vented. '
heatup or cooldown, and with the
core critical shall be conducted only |
~when vessel temperature is equal to or . 2. Neutron flux monitors and
above that shown in the appropriate samples shall be installed
) ) curve of Figure 36.1. Figure 3.6.1 ' in the reactnr vessnl adjacent
‘; - is effective through 6 EFPY. At least to the vessel wall at the core
' P six months prior to 6 EFPY new curves midplane level. The moni*or
-f will be submitted. . ; and sample program shall con-
~ - _ ' form to ASTM E 185-66., The
2. The reactor vessel heat bolting studs monitors and semples shall be
shall not be under tension unless the removed and tested in accordance
: temperature of the vessel shell imme- wj_th che guidelincs set forth
P - . diately below the vessel flange is in 10CFR50 Agpenlix H
A 2 100° F. "~ toexperimentally verify the calcu-
Lo : = " lated values of integrated neutron flux
- . , ‘that are used to determine the NDTT
. . . . forFigure 3.6-1.
3. When the reactor vessel head bolting
b . - studs are tightened or lossened. the .~
reactor vessel shell temperature imme-
P _ . : : * diately below the head flange shall be
»\} . ' A S o : o permanently recorded.

C Coolant Chemmry_ : C Coolant Chemlstry

l. The steady-stdte radioiodine concen- - ) .l. -~ A sample of réactor L()Oldnl chdll

4

A
4

A

tration in the reactor coolant shall not

‘exceed 5 pCiof I-131 dose equivalent
per gram of water. :

3.6/4.6-2

be taken_at least every 96 hours

" and analyzed for radioactive io-

" dines of I-131 through I-135 dur-

- ing power operation. In addition,

.. when chimney monitors indicate

'~ an increase in radioactive gaseous

" effluents of 25% or 5000 aCi/sec,

- whichever ~ is greater, during
steady-state reactor operation, a
reactor coolant sample shall be
taken and analyzed for radioactive’

© .iodines.

- & Whenever

- b: An isotopic analysis of a feactor

.coolant sample shall be made at
least once per month.

the steady-state ra-

- dioiodine concentration of prior
operation is greater thun 1% but
less :

_Amendment No. 53
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‘- . -QUAD-CITIES . .
" DPR-29 '

' 2 The relationship between RT\pyt and‘ integrated neutron flux (fluénce,vat energies > Mev), and

o embrittlement.

1. The _teferenqe nil-ductility terhperature (RTNDT) for all vessel and adjoining materials.

3. The fluence at the location of a postulated ﬁaw. :
The initial RT\pT of the main closure flange, the shell and head materials connecting to these flanges, and '
connecting welds is 10°F. However, the vertical electroslag welds which terminate immediately below the ;

- vessel flange have an RTyp of 40°F. Reference Appendix F to the Dresden FSAR. The closure flanges :

and connecting shell materials are not subject to any appreciable neutron radiation- exposure, nor are the:

" vertical electroslag seams. The flange area is moderately stressed by tensioning the head bolts. Therefore, as ,

is indicated in curves (a) and (b) of Figure 3.6.1, the minimum temperature of the vessel shell immediately
below the vessel flange is established as 100°F below a pressure of 400 psig. (40°F + 60°F, where 40°F is

. the RTypT Of the electroslag weld and 60°F is a conservatism required by the ASME Code). Above approxi- :
- mately 400 psig pressure, the stresses associated with pressurization are more limiting than the bolting stresses, |
-~ a fact that is reflected in the non-linear portion of curves (a) and (b). Curve (c), which defines the tempera-

ture limitations for critical core operation, was established per Section [V 2.c. of Appendix G of 10CFR50.

’ Each of the curves, (a), (b) and (c) define temperature limitations for unirradiated ferritic steels. Provision has :

i
1

been made for the modification of these curves to account for the change in RTNDT as a result of neutron

The withdrawal schedule in Table 4.6.2 is based on the three
capsulesurveillanceprogram as defined in Section 1l.C.3.2 of»
10 CFR 50 Appendix H. The accelerated capsule (Kear Core Top

- Guide) are not rcquired by Appendix H but will be tested to

provide additional information on the vessel material.

This surveillance program conforms to ASTii E 185-73 "Recommended

" Practice for Surveillance Tests for Nuclear Reactor Vessels" with .

-one exception. The base metal spccimens of thc.vegsgl‘wereumade
with their -longitudinal axes parallel to the principle rolling.
direction of the vessel plate. -

3.6/46-9 , * Amendment No. 53
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* . that shown in Figure 3.6-1. Operation
for hydrostatic or leakage tests, during
heatup or cooldown, and with the core
critical shall be conducted only when
vessel temperature is equal to or above
that shown in the appropriate curve of
Figure 36.1. Figure 3.6.1 is effective

_ through 6 EFPY. At least six months
prior to 6 EFPY new curves will be -
. submitted. . ;

... 2. The reactor vessel heat bolting studs
- shall not be under tension unless the
temperature of the vessel shell imme-
- diately below the vessel flange is.

2 100° F.

C. Coolant Chemistry

I. - The steady-sta‘le radioiodine concen-
. tration in the reactor coolant shall not .

" exceed 5 pCiofl-131 dose equrvalent
per gram of water. ;

QUAD-CITIES
DPR-30

below 220 °F and the reactor vessel is
not vented.

< -

2. Neutron flux monitors and

.C.. Coolant Chemistry

3.6/4.6-2

e " v e v u i ol

‘'samples shall be installed
in the reactor vessel adjacent
to the vessel wall at the core
midplane level. The monitor
and sample program shall con-
form to ASTH & 185-66. The
monitors and samples shall be
removed and tested in accordance
with the guidelines set forth
in l0CFR50 appendix H
. to experimentally verify the calcu-
_ lated values of integrated neutron flux
that are used to determine the NDTT
for Figure 3.6-1.

3.: When the reactor vessel ‘head boltirrg

"~ - studs are tightened or lossened, the

_reactor vessel shell temperature imme- S
- diately below the head ﬂange shallbe -~ &
" permanently recorded o

l. a. A sample-of reactor coolant shall
~ be taken at least every S6 hours
. 'and analyzed for radioactive io-
- dines of I-131 through I-135 dur-
ing power operation. In addition. -
"when chimney monitors indicate .
- an increase in radioactive gaseous
- effluents of 25% or 5000 uCi/sec,
whichever is greater, during
~ steady-state reactor operation, a
" reactor coolant sample shall be
taken and analyzed for radioactive.
" iodines.

-

'b. An isotopic analysis of a reactor
" coolant sample shall be made at
least once per month.

¢ Whenever the steady-state ra-
' dioiodine concentration of prior
operation is greater than 1% but

less

Amendment No. 50
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1. The reference nil-ductility température (RTNDT) for all vessel and adjoining materials.
2. The relationship between RTNDT and integrated neutron flux (fluence, at energies >1 Mev), and

3. The fluence.at the location of a postulated flaw.

- The initial RT NDT © of the main closure flange, the shell and head materials connecting to these flanges, and con-

necting welds is 10°F. However, the vertical electroslag weids which terminate immediately below the vessel

S , flange have an RTnpt of 40°F. Reference Appendix F to the Dresden FSAR. The closure flanges and con- :

_— - ‘necting shell materials are not subject to any appreciable neutron radiation exposure, nor are the vertical
o electroslag seams. The flange area is moderately stressed by tensioning the head bolts. Therefore, as is indicated , -

. in curves (a) and (b) of anure 3.6.1, the minimum temperature of the vessel shell lmmedxatel‘y below the vessel -
" flange is established as 100 F below a pressure of 400 psig. (40°F + 60° F, where 4Q°F is the RTNDT of the
electroslag weld and 60°F is a conservatism required by the ASME Code). Above approximately 400 psig pres-
" sure, the stresses associated with pressurization are more limiting than the bolting stresses, a fact that is
reflected in the non-inear portion of curves (a) and (b). Curve (c), which defines the temperature limitétions’ i
for critical core operation, was established per Section IV 2.¢ of Appendix G of 10CFRS50. . Each of the curves, ‘
. (a), (b) and (c) define temperature limitations for unirradiated ferritic steels. Provision has been made for the
. modification of these curves to account for the change in RTNDT as a result of neutron embrittlement. B

The withdrawal schedule in Table 4.6.2 is based on the three
capsule surveillance program as defined in Section 1ll.C.3.a of

10 CFR 50 Appendix 1. The accelerated capsule (wear Core Top
_ : Guide) are not recuired by Appendix II but will be tested to
i ’ _ provide additional information on the vessel material,

;V- ' This surveillance program conforms to ASTil E 185-73 "Recommcnded

Practice for Surveillance Tests for Nuclear  Reactor Vessels" with
one exception. The base metal specimens of the vessel were made
-with their longitudinal a:es: parallel to thc prlnClple rolllng
‘direction of the vessel plate.
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