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3.8 JJMITJNO CONDltlON FOR OPt:llA rtoN 

B. · · Pressurization Temperature 

1. The reactor vessel shall be vented 
and pcwer operation shall not be 
conduct~d uhless. the reactor vessel 

·I temperature is eq.ual to or greater 
than that shown in Curve C of . 
Figure 3.6. 1. · ~eration for hydro­
static or leakage tests, during 
heatup or cooldown, and with the 

t. 

core critical shall be conducted 
only when vessel temperature is equal 
to or above that shown in the appro-. 

i priate curve of Fig. 3.6.1. Figur~ .· 
1. 3.6.l is effective through 6 effective 
l full pCMer years. At least six months 

prior to 6 effective full p<Mer years 
new curves will be submitted. 

2. ·The ~eactor v~ssel head bolting studs 
shall not be under .tension unless the 
temperature of the vessel shell 
illlllediately below the vessel flange· 
is ~10Q°F. · · · 

:·:_,: 

Coolant c·hemi s try . 
, !I 

> 

1. ·The reactor coolant system radioactivity 
conceptration in water shall not exceed 

. 20 microcuries of total 1od1ne per ml 
of water · 

4 .. ,< . .. ., .-. ... :,.· .. .. •.' 

... 

·.! 

. i . 

I. 
! ·--...__:_· _____ , 
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· 4. G SUllVEILLANCI:~ REQUJltl-:'-H:NT 

D. Prc&surliatlon Tcmpcr;llurc 

·' 

c. 

1. ncnctor Vessel :>hell tcmpcl'ature nnd 
reactor coolant pr<~:>:>1u·c :>hall lJc 11er­
mancntly rcconJcd at 15 minute l11tca·\·:ils 
wht·ncvc:l' t.lac :.hell lc111pcralurc l!i IJclo\\'. 
2:!0°1" and the rl~ac:loa· vc:>st·l i:> 1111l \'l'lltNI. . .. . 

2. When the reactor vessel lw:ul l.10ltin1~ :-;ttul=i 
nrc ti(.!htcncd or loosctlt'd the reactor n·s­
scl shell temperature i111mC'diatt•ly l1l•l11w 
the head flani;c :>hall Le lll'l'llla11e11tly A.. 
recorded. -

3. Neut run flux monitor~ and :;:amplc·s sla:a ll 
be Installed In the rcaclua· vt·~:.t·I :-1d1;1c<·nt 
lo the vcs:>cl wall at the corn mi1lpl:t111• 
level. The monitor and ~ample pr11~1·am 
where possible conform to ASTi.·1 
E 185. · The monitors and sa"l\ples 
will be removed and tested as out­
lined in Table 4.6.2 to exoeri-
·mentally verify the calcul~ted 
values of integrated neutron flux 
that are used to determine NDTT 

·for F~gure 4.6.1. '· 

Coolant Chemistry 

1. a •. A sample of reactor coolant :e 
shall be taken at least every 
96 hours and analyzed for 

b. 

radio-activity. · 

_Isotopic analysis of a sample of 
reactor coolant shall be made 

. at least once.per month. 
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b) the'.relatlonshlp between RTm7f and 
.arid intcqrat:ed neutron flux (fluence, 
at: energies> 1: Mcv) , and . . 

c) th~ tluence at.th~ location of a 
postulat.ed . flow. 

th~ initial RTNDT of the main closure flange, • 
the shell and head materials c6nnecting to . 
these fla·ncJes, and connecting welds is lOOF. ·: 
Hdwever, tho vertical clcctroslag welds which 
terminate immediately below the vessel flange 
have an R'rNDT of 40°F. Reference Appendix F 
to the FSAR~ The clostire flanges and con­
necting shell materials are not subject to 
any appre'ciablc neutron r~diation 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, th~ ~inimum temperature of the vessel 
shell irl1.'lled·iately be low t.he. vessel flange 
is estahliShed as iooop l;>elow a pressure of 

'400 psig. (400F + 6001;-, where 4QOp is the· .. 
RTNDT of the clectroslag weld and GOOF is a 
conserv~tism required by the ASHE Code). · · 
Above op~r6xi~ately 400 psig pressure, the 
str~sscs associated with pressurization are 
more limibirig thaB:the bolting stress~s, • 
fact.that is ·reflect<;?d in the non..;,linear 
poit~on ot curves (a}· and (b}. Curve .(c), 
which defines th~ temperature limitation~ 
for ·Critical core ·operation, was establis~e4 
per Section IV 2.c. of Appendi~ G of lOc~riso. 
Each o.f the· curves,· (;i), .· (b) and (c) define.·.·· 
tcmpcratute i~mitations for unirradlcated · . 

/'rncnrlmP.nt. Nn. 44 

DPR-19 

ferrectlc e'teele. · Prc>Vlslon ha9 
been made for the·modification or 
these curves to.account for tho 
change in RTNDT as a. result of . 
neutron embrittlement. 

. l 

The withdrawal schedule in Table 4.6.2 i~ ba~ed 
on the three cc:trsule surveillance program as · .. 
defined in Section ll.c.3:a of 10 Ci?R 50 ;~ppcndu: 
H. The accelerated capsule (Near Core To~ Guide) 
are not required by Ap~cndix H but will be • 
tested to provide additio!1al information on 
~es~el material. 

· This surveillance nrOCTrcc-:\ C0!1fOrms to ],S'l':.~ E 185-
73 "Recom.'11ended Practice for Surv.3illance .Tests 
for !:'luclcar Reactor Ve=sclc:" '.·:ith one c:-:ceptioi;. 
'ILe base metal specir.1er.s of the vessel verc mace 
with their longitudinal axes 9arallel to the 
principle rolling direction of the vessel plate. 
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:s·.e UMITn:m CONDJtlON FOR OPERA ?ION .. · 

e. 

; 
i. 

I. 

. ;,, 

! . 

i. 

Pressurizat-fon Temperature 

1. · The reactor' ves se 1 sha 11 be vented 
a·.nd power operation shall not·be 
conducted unless the reactor vessel 
temperature is equal to or greater · 
than that shown in Curve C of 
Fi gur:e 3. 6. l.. 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.l. Figure . 
3.6.1 is effettive through 6 ~ff~cttve 
full pc:Mer years. At least six months 
prior to 6 effective ful 1 pcwer years 
ne~ curves will be submitted. · 

C •. Coolant· Chemistry 

1 •. ·• Thereacto·r coolant system radio~ct1v1ty_ 
conc~ntration in water .shall not exceed 

· 20- nikrocuries of total iodine per ml · 
of water· ·· ·. 

. '.-..',-.· ·.-· ":· 

r··. ·. 

. .. ~ . 

.· 4. G SUltVEILLANCK REQtnlU·:Mt:NT 

D, Pressurization Temperature 

·.· .. ::·; 

l. ncaclor Vessel shell lcmpc1·:.1ture nncl 
reactor coolant prc:;;sm·c shall be per­
manently rccol"dell :tl 15 mlnulc l11tcn·:1ls 
whl'nevcr t.hc ~hell tcmpcrahfre ill below 
2:!0°F and the rc:acto1· vessel ls not \"t•ukd. 

2. \\'hen the re:lclo1· vessel hc:ul hollin1~ ~tuds 
arc lightcnccl or loosc1ll'll the reactor \'l·s­
sel shell temperature immcclial<.•ly ltL·lu\\' 
the head rla 11~e shall Le pt• rm:rncntl)· 
rccorclcd. . .. 

......... -. 

· 3. l"!culron rtux monitors an1I samples sh:11l 
be installed In the reactor vcs~l'I :uljae<·nt 
lo the vessel wall at the core midpl:111L' 
level. ·The monitor and !'i:lmplc pro;.:1·;11n· 

c. 

. where possible conform to AS?i·l 
· E 185 •. 'l'he monitors and sa·nples 
will be removed and tested as out­
lined in Table 4.6.2 to e;~pcri-

. mentally verify the calculated . 
values of. integrated neutron flu.'< 
that ·are· used to determine NDTT 
for F~grire 4.6.1·. 

Coolant Chemistry 
l~ a •. A sarnole of reactor coolant 

shall-be taken at least every 
96 hours and analyz~d for 
radio-~ctivity. · 

b. Isotopic analysis of a sample of 
.reactor coolant shall be made 
•~ least once per ,month • 

.Jlmendment No. 39 . : .... ·~ : : .· 
.. : .. ' _ .... 

. ·. . 

· .... •:,: ·······.· 
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.. •'. ·,' 
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bl ilia relationship be~n llTtmr an4 ·. ! 

;1nd 1nteqrated neutron flux (fluence; » 
~t enerqies ~ 1: Mov) • and . 

c) the fluence a.t the location of a 
postulated. flow. 

The inlti~l RT1mT of the main closure flange. · 
the shell and head rnaterlals connecting to 
th~se flanges, and connecting welds is lOOF. ·· 
liowever i the vertical clcctroslag. welds which 
terminate immediately below the vessel flange 
have an RTNDT of 40°F. · Reference Appendix F 
to the FS~R. The ~losur~ flanges ~nd con­
necting shell inater·ials are not· subject .to 
any appreciable neutron radiation exposure, 
nor are the ve~tical electroslag seams •. The 
flange area is moderc:itc ly stressed by 
tensioning the head bolts. Therefor~. as 
is indicated in curves (a) and· (b) of Figure. 
l.6.1, the minimum temperature of the vessel 
shell i~~ediately below the vessel flang~ 
is·establi;hcd as lOOOF below: a pressure of 
400 psig. (~QOp + 6001:-, where 4QOp is the 
RTNDT of the electioslag weld and 600F is a 
conservatism required by the ASME Cbde). 
Above approximat~ly 400 psig picssure, the 
strc•ses ~s~ociated ~ith pressu~i~ation ar~ 
mo~e li~iting than the bolting stresses, a · 
fa.ct that is refl'cctcd in the non-linear .. . . . . ' 

po~tioh of curves (a) ~nd (b) ~ Curve (c)~­
. whi~h d~ti~es the tcrnpcr~ture limitationa 
. for.criti~ril core operation. was established, 
p·er Sect.ion IV 2 .c. of Appendix G of 10CFR50 •. 
Each of the curves, '(a) , (b) and. (c) define 
temperature limitations for unirradicaied · 

endment No. 39 

·;)·, 

.... ·~ '"" - ' 

oea-25 
( '\ 
\ ., 

· ferreet'.lc eteela.· Provlslon has 
·.been made for the modlflcatl~n of 

these curves to account for tho 
·change in nTNDT as a result of 

1 neutron embrittlcment. 

The uithdraHal sche.:it:.le i:1 Table 4.6.2 is based 
·on the three capsule surveillance program as 
defined iri Section 11.C.3.a of 10 CPR 50 Appcn6ix 
H. The accelerated ca;_:>sulc (~:ear Core Top Guide) 
arc not required by .:..?9endix H but will be 

. tested to provide additional information on ~ 
vessel material. . . W· 

· This sur.veillance oroc:::-fu~ confor;ns to 1'.S'l':i. E 105-
73 "Recom."!lended·Practi.ce for Surveillance Test3 
for Nuclear Reactor 'lessels" \·:ith one c:~ce:ption. 
The base metal specir.e~s of the vessel were made 
with their longitudinal axes parallel to the 
principle rolling direction of the vessel plate. 

, .. 
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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 3.6.1. Figure 3.6.l 
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 
;;?: I00° F. 

• 
below 220 'F and the reactor vessel is 

. not vented. 

2. Neutron flux monitors and 
samples shall be jnst«llcd 
in the react~r vcss~l adjacent 
to the ves~cl wall at the core 
midplane lcv~l. The moni~or 
an~ sample program shall con­
form to ASTH E 185-66. The 
monitors ~nd ~2mples shall be 
removed and tested in accordance 
~ith ~he guideli~c~ set forth 
in iOt:FRSO Af ?cn:1ix H 

· . · to experimentally verify the calcu-
-·-·'iated values of integrated neutron flux 

that are used to determine the NOTT 
for Figure 3.6-1. 

3. ·. When the reactor vessel head bolting 
studs are tightened or lossened. the 
reactor vessel shell temperature imme­

.. diately below the head flange shall be 
permanently recorded. 

C. Coolant Chemistry C. · Coolant Chemistry 

.. 

I. The steady-state radioiodine concen­
tration in the reactor coolant shall not 
eiu.-eed S p.Ci of 1-131 dose equivalent 

. per gram of water. 

3.6/4.6-2 

I.. a.· A sample of reactor coolant shall 
· · be taken at least every 96 hours · 

and analyzed for radioactive· io­
.. dines of 1-131through1-135 dur-

. ·· .. ing power operation. Jn addition. 
when chimney monitors indicate 
an increase in radioactive gaseous 
effluents of 25% or 5000 Ji Ci/sec. 

· whichever is greater, during 
steady-state reactor operation. a 
reactor coolant sample shall he 
taken and analyzed for radioactive 
iodines. 

b; An isotopic analysis of a reactor 
coolant sample sh.all be made at 
least once per month. 

c. Whenever the steady~state ra­
dioiodine concentration of prior 
operation is greater than 1% hut 
leSs 

Amendment No. 53 
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I; The reference nil-ductility temperature (RT NOT) for all ve5.$el and adjoining materials. 

. . 

2. The relationship between RT NDT and integrated neutron flux (fluence, at energies >Mev), and 

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

The initial RT NOT of the main closure flange, the shell and head materials cennecting to these flanges, and ' 
coMecting welds is 10°F. However, the vertical electroslag welds which terminate immediately below the : 
vessel flange have an RT NDT of 40°F. Reference Appendix F to the Dresden FSAR. The closure flanges; 
ind coMecting shell materials are not subject to any appreciable neutron radiation· exposure, nor are the: 
vertical electro slag seams. The flange area is moderately stressed by tensioning the head bolts. There fore, as : 
is indicated in curves (a) and (b) of Figure 3.6.1, the minimwn 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 RT NOT 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, j 
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 lV_2.c. of Appendix G of 10CFR50. · 

· ·. 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 RT NDT as a result of neutron . 
embrittlement. . · J 

. : . 1 .... 

The withdrawal schedule in Table 4.6.2 is bu.scd on the three 
capsule surveillance progrum as def incd in Sect ion 11. C. 3. a of 
10 CFR so Appendix H. The accelerated caQsulc (Near Core Top 
Guide) are not required by Appendix II but"will be tested to · 
provide additional information on the vessel material. 

This surveillance progra:-n conform!:> to AS'r.L·l E 185-73 "Recom.'Tlend7d 
·Practice for surveillance Tests for.Nuclcnr Reactor Vessels" with 
·one exception. The base metal spccJmcns of thc.ve~sel were.made 
\·1ith their -longitudinal a:-:es parallel to the principle rolling 
direction of the vessel pl«te. 

··-··:· 
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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 
Figtire 3.6.1. 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. 
~ 100° F. 

. ··. 

• 
below 220 "F and the reactor vessel is 
not vented. 

2. Neutron flux monitors and 
samples shall be installed 
in the reactor vessel adjacent 
to the vessel wall at the core 
rnidplane level. The monitor 
and sample ?rogr~~ ~hall con­
form to J\ST~·l E 185-66. •rhe 
monitors and sar:lPles shnll be 
removed and tested in accordance 
with the guidelines set forth 
in l0CFR50 i~ppendi~ H . 
---·- ... _ to experimentally verify the calcu-

lated values of integrated neutron flux 
that are used to determine the NOTT 
for Figure 3.6-1 . 

3. When the reactor vessel head bolting 
·. studs are tightened or lossened, the 

reactor vessel shell temperature imme· 
. diately below the head flange shall be 

permanently recorded. 

C. Coolant Chemistry · C. · Coolant Chemistry 

I. ·The steady-state radioiodine concen­
trc1tion in the reactor coolant shall not 
exceed S p.Ci of 1-131 dose equivalent 
per gram of water. 

. ·· .. · 

. . i·. 
· .. . 
. -... . 

. ~ .·~ .. 
·. ': .·. 

.. 

3.614.6-2 

,.· ·. 

l. a A sample-of reactor coolant shall 
be taken at least every ,96 hours 
and analyzed for radioactive io­

.' ·dines ofl"I31through1-135 dur­
. ing power operation. In addition . 

· when chimney monitors indicate 
an increase in radioacti\:e gaseous 
effluents of 25% or 5000 µ.Ci/sec. 
whichever is greater, during 
steady-state reactor operation. a 

... reactor coolant sample shall he 
taken ana analyzed for radioactive . 

· iodines. · · 

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

c. Whenever .the steady-state ra­
dioiodine concentration of prior 
operation is greater than 1 % hut 
less 

·Amendment No. 50 
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1. The reference nil-<iuctility temperature (RT NOT) for all vesse1 and adjoining materials. 

2. The relationship between RT NOT and integrated neutron flux (fluence, at energies> 1 Mev); and 

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

The initial RT NOT 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 welds which terminate immediately below the vessel 
flange. have an RT NOT 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 
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 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-linear portion of curves (a) and (b). Curve (c), 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) def me temperature limitations. for unirradiated ferritic steels. Provision has been made for the . 
mcdification of these curve:z to account for the change in RT NOT as a result of neutron embrittlement. ' 

I 
The withdra\·1al schedule in Table 4. 6. 2 is based on the three 
capsule surveillance pro~rram as defined in Section 11.c.3.a of 
10 CFR 50 Appendix B. The accelerated cilnsule (Near Core Too 
Guide) a:-'.'e not rec;.uired by Appendix II but:· \-Jill be te!;tcd to -
provide additional information on the vczs~l material. 

i 
i 
i 
I 

This surveillance program conforms to .i\STL-1 E 185-73 "Recommended 
Practice for Surveillance Tc~:ts· for Nuclcu.rReactor Vessels" with 
one exception. The ba~e metal specimens of the vessel were made 
with their longitudinu.l a::cs parallel to the principle· rolling 
direction of the vessel plate. · 
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