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PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS
“

K., Pressure/Temperature Limits K. Pressure/Temperature Limits
he reactor coolant system temperature 1. During system heatup, cooldown and -
aRd pressure shall be limited in accordance inservice leak and hydrostafic testing
with) the limit lines shown on Figure 3.6.K-1 operations, the reactor.<oolant system

e A for hydrostatic or leak testing; temperature and pressure shall be
B for heatup by non-nuclear determined to be Within the required
means, caoldown following a nuclear heatup and co

shutdown and low power PHYSICS TESTS; right of the lipdit lines of Figure 3.6.K-1
and (3) curve C for operations with a curves A, o B, as applicable, at least

critical core otndy than low power PHYSICS once per minutes,
TESTS, with:
2. The reéctor coolant system
1. A maximum reactor’soolant heatup of temperature and pressure shall be
100°F in any one hourperiod, degérmined to be to the right of the

cyiticality limit line of Figure 3.6.K-1
urve C within 15 r .nutes prior to the
withdrawal of control rods to bring the
reactor to criticality and at least once
per 30 minutes during system heatup.

2. A maximum reactor coolant ceoldown
of 100°F in any one hour period)-.
\
oy
3. A maximum reactor coolant N )
temperature change of <20°F in any

one hour period during inservice . ~The reactor vessel material surveillance

hydrostatic and leak testing operation imens shall be removed and

above the heatup and cooldown limi examined, to determine changes in

curves, and reactor presgure vessel material
properties in ordance with 10CFR

4. The reactor vessel flange and Head Part 50, Appendix H.

flange temperature 2100°F Avhen N

reactor vessel head boiting studs are 4. The reactor vessel flange and head

under tension. flange temperature shall ke verified to
be 2100°F: \

a. In OPERATIONAL MODE ¢ when
the reactor coolant tempergture is:

APPLICABILITY:

At all times.

1) <130°F, &t least once p
12 hours.

2) <110°F, at l2ast once per
30 minutes.

b. Within 30 minutes prior to and
least once per 30 minutes during
tensioning of the reactor vessel

head bolting studs.

DRESDEN - UNITS 2 & 3 3/4.6-19 Amendment Nos. (150 & 1457
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K. Pressure/Temperature Limits

The primary system cooclant system
temperature and reactor vessel metal
temperature and pressure shall be limited as
specified below:

1.

Pressure Testing:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figures 3.6 K-1 through 3.6.K-3 with
the rate of change of the primary
system coolant temperature < 20°F per
hour, or

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour when reactor vessel
metal temperature and pressure is
maintained within the Acceptable
Regions as shown on Figure 3.6 K-4.

Non-Nuclear Heatup and Cooldown and
low power PHYSICS TESTS:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figure 3.6 K-4, and

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour.

K. Pressure/Temperature Limits

1.

During non-nuclear heatup or cooldown,
and pressure testing operations, at ieast
once per 30 minutes,

a. The rate of change of the primary
system coolant temperature shall be
determined to be within the heatup and
cooldown rate limits, and

b. The reactor vessel metal temperature
and pressure shall be determined to be
within the Acceptable Regions on
Figures 3.6.K-1 through 3.6.K-4.

For reactor critical operation, determine
within 15 minutes prior to the withdrawal of
control rods and at least once per 30
minutes during primary system heatup or
cooldown,

a. The rate of change of the primary
system coolant temperature to be within
the limits, and

b. The reactor vessel metal temperature
and pressure to be within the
Acceptable Region on Figure 3.6.K-5.

The reactor vessel material surveillance
specimens shall be removed and
examined, to determine changes in reactor
pressure vessel material properties in
accordance with 10CFR Part 50, Appendix
H.



3. Nuclear Heatup and Cooldown:

a. The reactor vessel matal
temperature and pressure shall be
maintained within the Acceptable
Region as shown on Figure 3.6.K-5,
and

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour.

4. The reactor vessel flange and head
flange temperature >83 °F when reactor

vessel head bolting studs are under
tension.

APPLICABILITY:

At all times.

INSERT A ( ConT )

The reactor vessel flange and head

flange temperature shall be verified to be
283°F:

in OPERATIONAL MODE 4 when
the reactor coolant temperature is:

1) <113°F, at least once per
12 hours.

2) <83°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.




PRI Y TEM N Y PT Limits 3/4.6.K

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS
“

ACTION:

With any of the above limits exceeded, /C-

pressu

utes, and

2. Perform an engineering evaluation to
determine the effects of the out-of-limit
condition on the structural integrity of
the reactor coolant system and
determine that the reactor coolant

system remains acceptable for
continued operatigw\

3. Be in at least HOT SHUTDOWN within
12 hours and in COLD SHUTDOWN
within the following 24 hours.

1. Restore the reactor vessel metal
temperature and/or pressure to within the
limits within 30 minutes without p
exceeding the applicable primary system (
coolant temperature rate of change limit, /
and ”

DRESDEN - UNITS 2 & 3 3/4.6-20 Amendment Nos. (150 & us;



PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K
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PRIMARY SYSTEM BOUNDARY B 3/4.6

BASES

shutdown, the rates of temperature and pressure changes are limited so that the maximum
specified heatup and cooldown rates are consistent with the design assumptions and satisfy the

stress limits for cyclic operation.

-

During heatup, the thermal gradients in the reactor vessel wall produce thermal stresses whi
from compressive at the inner wall to tensile at the outer wall. These thermal inddced
we stresses tend to alleviate the tensile stresses induced by the int pressure.
re temperature curve based on steady state conditions, i.e., no thermal
r bound of all similar curves for fini atup rates when the inner wall

rning location.

comprés
Therefore, a p
stresses, represents a
of the vessel is treated as the

The heatup analysis also covers the deter of pressure-temperature limitations for the case
in which the outer wall of the vesse omes the cO
established during heatup pro tensile stresses which aré
stresses at the ocuter the vessel are tensile and are depende
and the time ai e heatup ramp; therefore, a lower bound curve similar
the heatu the inner wall cannot be defined. Subsequently, for the cases in w
the vessel becomes the stress controlling location, each heatup rate of interest mu

imit linesEh’ownm for operating conditions:\lnoom?(/)

Non-Nuclear Heatup/Cooldown and Core Critica
Operation The curves have been established to bg'in conformance with Appendix G to
70 CFR Part 50 and Regulatory Guide 1.99 Revision 2, and fake into account the change in
reference nil-ductility transition temperature (RTyp7) as a respit of neutron embrittlement. The
adjusted reference temperature (ART) of the limiting vessel fnaterial is used to account for "

o rg_thl_Mﬂ%cts. nd the berwom ““J?
rl_,uv‘c, 3.6K-5 AT
vessel regions are considered for the development of the pressure-temperature ﬁburves: )

: 3)

@" the core beltline region; 2) the non-beltline region (other than the closure flange regio the
clogure flange region. The beltline region is defined as that region of the reactor vessel that
rectly su s he effective height of the reactor core and is subject to an RT,o; adjustment to
account for radiation embrittiement. The non-beltling.& closure flan egionQreceive @ \
insufficient fluence to necessitate an RTy,, adjustme . These regionstontain components which
include: the reactor vessel nozzles, closure flanges, top and bcttom head plates, control rod drive ")
penetrations, and shell plates that do not directly surround the reactor core. Although the closure /

flange,region @ pon-beltline regio (s jreated separately for the development of the pressure-
tempergture cyrves to address 10CFR :

sendix G requirements. R D

N evaluating the adequacy of the steel which comprises the reactor vessel, it is ne z
follewing : : 1) the RT,, for all vessel an Jo fials; 2) the relationship
between RT,,, and integrat ies greater than one Mev); and 3) the

fluen jon of a postulated flaw.

A ———
d 4 h on 7
an ) the bLortem head cegion ; st

w -‘\
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PRIMARY SYSTEM BOUNDARY B 3/4.6

BASES

Boltup Temperaty @

ThJinitial RTyor Of the main closure flanges, the/shell and hea iaterigls connecting to these
flanges, @ndiconnecting welds@a-+0%F—however,the vertical electrosig welds which
terminate immediately below the vessei flangedieve-en-Higy-of-40°F Therefore, the minimum
allowable boltup temperature is established asCFOB*EHRT,,, + B0°F) which includes a 60°F
conservatism required by the original ASME C ;

CEurveA-—tivdrotosting >

As indicated in curve A of Figure 3.6.K-1 for system hydrotesting, the minimum metal
temperature of the reactor vessel shell is 100°F for reactor pressures less than 312 psjg”” This
100°F fvaimum boltup temperature is based on a RT,,, of 40°F for the electroslagsWeid
immediately™delow the vessel flange and a 80°F conservatism required by the eriginal ASME
/_. Code of construltign. At reactor pressures greater than 312 psig, the mjpifium vessel metal

temperature is established as 130°F. The 130°F minimum temperatyse s based on & closure
flange region RT .y of 40°Rgnd a 90°F conservatism required by #OCFR Part 50 Appendix G

B for pressure in excess of 20% of the preservice hydrostatic te€t pressure (1563 psig). At
Tv\‘a""" approximately 650 psig the effects™af pressurization & ore limiting than the boltup stresses
at the closure flange region, hence a fa of non-Jin@ar curves intersect the 130°F vertical
line. Beltline as well as non-beltline curves been provided to allow separate monitoring of
the two regions. Beltline curves as a funcgioh ¢ ssel exposure for 12, 14 and 16 effective
full power years (EFPY) are presented 10 allow the of the appropriate curve up to 16 EFPY
of operation.

A typical sequence invojved in pressure testing is a heatup to the reguired temperature and
then pressurization te-the required pressure for the inspection. During*the heatup, at
100°F/hour or Jess, Curve B is the governing curve. Since the vessel is ndtpressurized during |
the heatup,€urves A and B are the same. When temperatures are stabilized 1O ithin
20°F/peGr rates, at temperatures above those required by curve A, pressurization Deg ins, at
which point Curve A is the governing curve. During the inspection period with the vessel at
he required pressure, temperature changes are limited to 20°F/hour.

B 3o R9)

@Figure 3.6.K plies during heatups with non-nuclear heat (e.g., recirculation
pump heat) and during cooldowns when the reactor is not critical (e.g., following a scram).
The curve provides the minimum reactor vessel metal temperatures based on the most limiting
vessel stress As indicated by the vertical 100°F line, the boltup stresses at the closure-fiange
region are-mest limiting for reactor pressures below approxima Opeig. For reactor
pressures greater than approxime 0 psig,-pressUrization and thermal stresses become
more limiting than the boltug wgEes, which is Tefteeted.hy the nonlinear portion of curve B.
The_noa-Hrear portion of the curve is dependent on non-beitline and Bé rogians, with the

T beltline region temperature limits having been adjusted to account for vessel irradiation (up to a

b=l

The. manumom heatup/casldown rate of 100 °F/hue i3 applicable .

DRESDEN - UNITS 2 & 3 B 3/4.6-7 Amendment Nos. @



INSERT B

Figures 3.6 K-1 through 3.6 K-3 Pressure Testing

As indicated in Figure 3.3.6.K-1 through 3.6.K-3 for pressure testing, the minimum metal
temperature of the reactor vessel shell is 83°F for reactor pressures less than 312 psig.
This 83°F minimum boltup temperature is based on a RT,,, of 23°F for the eiectroslag
weld immediately below the vessel flange and a 60°F conservatism required by the
original ASME Code of construction. The bottom head region limit is established as
68°F, based on moderator temperature assumptions for shutdown margin analyses. At
reactor pressures greater than 312 psig, the minimum vessel metal temperature is
established as 113°F. The 113°F minimum temperature is based on a closure flange
region RT,,, of 23°F and a 90°F conservatism required by 10CFR Part 50 Appendix G.
Beltline curves as a function of vessel exposure for 18, 20 and 22 effective full power

years (EFPY) are presented 10 allow the use of the appropriate curve up to 22 EFPY of
operation.

Figures 3.6.K-1 tnrough 3.6 K-3 are governing for applicable pressure testing with a
maximum heatup/cooldown rate of 20°F/hour.



PRIMARY SYSTEM BOUNDARY B 3/4.6

BASES

“racicar

vessel exposure of 16 EFPY). The non-beltline region is limiting between approximately 110
psig and 830 psig. Above approximately 803 psig, the beltline region becomes limiting.

Jorm
awn

e core critical operation curve shown in Figure 3.6.K~0§ is generated in accordance
with 10CFR Part 50 Appendix G which requires core critical pressure-temperature limits to be
limits. Sinceurve-BMs more limiting

G D _

The actual shift in RT,, of the vessel material willhad periodically during operation by
removing and evaluating, in accordance with ASTM E185%3) and 10CFR Part 50, Appendix H,
irradiated reactor vessel material specimens installed near the inside wall of the reactor vessel in

Pressure tesTn
heatup /coold

lica bl

Reactor Steam Dome Pressure

The reactor steam dome pressure is an assumed initial condition of Design Basis Accidents and
transients and is also an assumed value in the determination of compliance with reactor pressure
vessel overpressure protection criteria. The reactor steam dome pressure of <1005 psig is an
initial condition of the vessel overpressure protection analysis. This analysis assumes an initial
maximum reactor steam dome pressure and evaluates the response of the pressure relief system,
primarily the safety vaives, during the limiting pressurization transient. The determination of
compliance with the overpressure criteria is dependent on the initial reactor steam dome pressure;
therefore, the limit on this pressure ensures that the assumptions of the overpressure protection
analysis are conserved.

The maxymorn heatep]coold

3/4.6.M Main Steam Line Isolation Valves

A

NDouble isolation valves are provided on sach of the main steam lines to minimize the potential
leakage paths from the containment in case of a line break. Only one valve in each line is required
to maintain the integrity of the containment, however, single failure considerations require that two
valves be OPERABLE. The surveillance requirements are based on the operating history of this
type of valve. The maximum closure time has been selected to contain fission products and to
ensure the core is not uncovered following line breaks. The minimum closure time is consistent
with the assumptions in the safety analyses to prevent pressure surges.

DRESDEN - UNITS 2 & 3 B 3/4.6-8 Amendment Nos. @
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PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6.K

3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS

' _\
K. Pregsure/Temperature Limits K. Fressure/Temperaturo iprits

The ¥eactor coolant system temperature 1. During system hgatup, cooldown and
and phgssure shall be limited in accordance inservice leak ghd hydrostatic testing
with thé\limit lines shown on Figure 3.6.K-1 operations, thé reactor coolant system
(1) curve R for hydrostatic or leak testing; temperature And pressure shall be

(2) curve B¥or heatup by non-nuclear determined Ao be within the required
means, cooldoyn following a nuclear heatup and cooldown limits and to the
shutdown and Idw power PHYSICS TESTS; right of thie limit lines of Figure 3.6.K-1
and (3) curve C fos operations with a curves A, or B, as arnlicable, at least
critical core other thap low power PHYSICS once pér 30 minutes.

TESTS, with:

2. Thg reactor coolant system

1. A maximum reactor coddant heatup of mperature and pressure shall be
100°F in any one hour pengd, ‘determined to be to the right of the
criticality limit line of Figure 3.6.K-1
2. A maximum reactor coolant codidown curve C within 15 minutes prior to the
of 100°F in any one hour period, withdrawal of control rods to bring the
reactor to criticality and at least ance
3. A maximum reactor coolant per 30 minutes during system heatup.
temperature change of £20°F in any
one hour period during inservice 3.™\Jhe reactor vessel material surveillance
hydrostatic and leak testing opegétions specimens shall be removed and
above the heatup and cooldowf limit examifed, to determine changes in
curves, and reactor praégsure vessel material
properties in »¢cordance with 1T0CFR
4. The reactor vessel flangg’and head Part 50, Appendix H.
flange temperature 2100°F when
reactor vessel head bblting studs are 4. The reactor vessel flahge and head
under tension. flange temperature shalle verified to
be 2100°F:
APPLICABILITY: a. In OPERATIONAL MODE 4\when

the reactor coolant temperatire is:
At all times.
1) <130°F, at least once per
12 hours.

7\ 2) <110°F, at least once per
30 minutes.

L’é’ b. Within 30 minutes prior to and at
v least once per 30 minutes during
'{’ \ tensioning of the reactor vessel

\,\ head bolting s\uis.\/_//
N—

QUAD CITIES - UNITS 1 & 2 3/4.6-19 Amendment Nos. (%:19




Jdneert A

K. Pressure/Temperature Limits

The primary system coolant system
temperature and reactor vessel metal
temperature and pressure shall be limited as

specifiea below:

1.

Pressure Testing:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figures 3.6.K-1 through 3.6.K-3 with
the rate of change of the primary
system coolant temperature < 20°F per
hour, or

b. The rate of change of the pnmary
system coolant temperature shall be
<100°F per hour when reactor vessel
metal temperature and pressure is
maintained within the Acceptable
Regions as shown on Figure 3.6.K-4.

Non-Nuclear Heatup and Cooldown and
low power PHYSICS TESTS:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figure 3.6.K-4, and

b. The rate of change of the primary
system coolant temperature shall be

<100°F per hour,

K. Pressure/Temperature Limits

!

During non-nuclear heatup or cooldown,
and pressure testing operations, at least
once per 30 minutes,

a. The rate of change of the primary
system coolant temperature shall be
determined to be within the heatup and
cooldown rate limits, and

b. The reactor vessel metal temperature
and pressure shall be determined to be
within the Acceptable Regions on
Figures 3.6.K-1 through 3.6 .K-4.

For reactor critical operation, determine
within 15 minutes prior to the withdrawal of
control rods and at least once per 30
minutes during primary system heatup or
cooldown,

a. The rate of change of the primary
system coolant temperature to be within
the limits, and

b. The reactor vessel metal temperature
and pressure to be within the
Acceptable Region on Figure 3.6.K-5.

The reactor vessel matenal surveillance
specimens shall be removed and
examined, to determine changes in reactor
pressure vessel material properties in
accordance with 10CFR Part 50, Appendix
H.



INSERT A ( ConT )

3. Nuclear Heatup and Cooldown:

a. The reactor vessel metal
temperature and pressure shall be
maintained within the Acceptable
Region as shown on Figure 3.6 .K-5,
and

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour.

4. The reactor vessel flange and head
flange temperature >83 °F when reactor

vessel head bolting studs are under
tension.

APPLICABILITY:

At all times,

The reactor vessel flange and head
flange temperature shall be verified to be
283°F:

in OPERATIONAL MODE 4 when
the reactor coolant temperature is:

1) <113°F, at least once per
12 hours.

2) <93°F, at least once per
30 minutes.

Within 30 minutes prior to and at
least once per 30 minutes during
tensioning of the reactor vessel head
bolting studs.
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3.6 - LIMITING CONDITIONS FOR OPERATION 4.6 - SURVEILLANCE REQUIREMENTS
R e S T e

B e e e
ACTION:

With any of the above limits exceeded,

erature an ‘I’ﬂ

2. Perform an engineering evaluation to
determine the effects of the out-of-limit
condition on the structural integrity of
the reactor coolant system and
determine that the reactor coolant

system remains acceptable for
continued operationgpor

3. Be in at least HOT SHUTDOWNM within
12 hours and in COLD SHU i DOWN
within the following 24 hours.

1. Restore the reactor vessel metal _
temperature and/or pressure to within the
limits within 30 minutes without

exceeding the applicable primary system /
coolant temperature rate of change limit, )
and

QUAD CITIES - UNITS 1 & 2 3/4.6-20 Amendment Nos.
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3/4.6.J Specific Activity

The limitations on the specific activity of the primary coolant ensure that the 2 hour thyroid and
whole body doses resulting from a main steam line failure outside the containment during steady
state operation will not exceed small fractions of the dose guidelines of 10 CFR 100. The values
for the limits on specific activity represent interim limits based upon a parametric evaluation by the
NRC of typical site locations. These values are conservative in that specific site parameters, such
as site boundary location and meteorol >gical conditions, were not considered in this evaluation.

The ACTION statement permitting POWER OPERATION o continue for limited time periods with
the primary coolant's specific activity greater than 0.2 microcuries per gram DOSE EQUIVALENT I-
131, but less than or equal to 4.0 microcuries per gram DOSE EQUIVALENT I-131, accommodates
possible iodine spiking phenomenon which may occur following changes in THERMAL POWER.
Information obtained on iodine spiking will be used to assess the parameters associated with
spiking phenomena. A reduction in frequency of isotopic analysis following power changes may be
permissible if justified by the data obtained.

Closing the main steam line isolation valves prevents the release of activity to the environs should
a steam line rupture occur outside containment. The surveillance requirements provide adequate
assurance that excessive specific activity levels in the reactor coolant will be detected in sufficient
time to take corrective action.

3/4.6.K Pressure/Temperature Limits

All components in the reactor coolant system are designed to withstand the effects of cyc'ic loads
due to system temperature and pressure changes. These cyclic loads are introduced by normal
load transients, reactor trips, and startup and shutdown operations. The various categories of load
cycles used for design purposes are provided in Section 3.9.1.1.1 of the UFSAR. During startup
and shutdown, the rates of temperature and pressure changes are limited so that the maximum
specified heatup and cooldown rates are consistent with the design assumptions and satisfy the
stress limits for cyclic operation.

Durin tup, the thermal gradients in the reactor vessel wall produce thermal stres ich
vary from co sive at the inner wall to tensile at the outer wall. These th induced
compressive stresse to alleviate the tensile stresses induced b ternal pressure.
Therefore, a pressure temper curve based on steady stat itions, i.e., no thermal
stresses, represents a lower bound similar curve inite heatup rates when the inner wall
of the vessel is treated as the governing loc

The heatup analysis also cover determination of pressu perature limitations for the case
in which the outer wal e vessel becomes the controlling locati he thermal gradients
established duri eatup produce tensile stresses which are already present: & thermal induced
stress e outer wall of the vessel are tensile and are dependent on both the r heatup

the time along the heatup ramp; therefore, a lower bound curve similar to that describe

QUAD CITIES - UNITS 1 & 2 B 3/4.6-5 Amendment Nos. ’171 & 167)
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account for radiation embrittiement. The non-beltlin

insufficient fluence to necessitate an RT,,, adjustme hese regions contain components which
include; the reactor vessel nozzles, closure flanges, top and bottom head plates, control rod drive
penetrations, and shell plates that do not directly surround the reactor core. Although the closure

flange eglon on- beltlme regio treated separately for the development ot th ssure-
temperature ress 10CF Qendtx equirements.

of the steel which compnses the ructor vosso

:rect'y surroun s the effective height of the reactor cor; and is subject to

[Curve A - Hydrotesting

As indicated in curvé
temperature of the reactor ves
100°F minimum boltup temperature is
immediately below the vessel flange and al 6Q° atism required by the original ASME

Code of construction. At react res greater than 3 ig, the minimum vessel metal

temperature is establi s 130°F. The 130°F minimum temperaturé sed on a closure
flange regi vor Of 40°F and a 90°F conservatism required by 10CFR Part dix G
QUAD CITIES - UNITS 1 & 2 B 3/4.6-6 Amendment Nos. %"\w

Figure 3.6.K-1 for system hydrotesting, the minimum metal
ell is 100°F for reactor pressures. lese-ttian 312 psig. This
or the electroslag weld




INSERT B

r 6.K-1 through 3 ¢ ‘essure Testing
As indicated in Fic -1 through 3.6 K-3 for pressure testing, the minimum metal
temperature of the ssel shell is 83°F for reactor pressures less than 312 psig.

This 83°F minimum boltup temperature is based on a RT,,, of 23°F for the electroslag
weld immediately below the vessel flange and a 60°F conservatism required by the
original ASME Code of construction. The bottom head region limit is established as
68°F, based on moderator temperature assumptions for shutdown margin analyses. At
reactor pressures greater than 312 psig, the minimum vessel metal temperature is
established as 113°F. The 113°F minimum temperature is based on a closure flange
region RT,,, of 23°F and a 90°F conservatism required by 10CFR Part 50 Appendix G.
Beltline curves as a function of vessel exposure for 18, 20 and 22 effective full power
years (EFPY) are presented to allow the use of the appropriate curve up to 22 EFPY of
operation.

Figures 3.6 K-1 through 3.6.K-3 are governing for applicable pressure testing with a
maximum heatup/cooldown rate of 20°F/hour.



PRIMARY SYSTEM BOUNDARY B 3/4.6

BASES
“

pressure in excess of 20% of the p ‘eservice hydrostatic test pressure (1563 psig). A
approxsnately 65C psig the effects of p-essurization are more limiting than the bolit resses
at the closu ange region, hence a fa nily of non-linear curves intersact th F vertical
line. Beitline as W s non-beltline ~arves have been provided to allo parate monitoring of
the two regions. Beltlingé es as a function of vessel exposu r12, 14 and 16 effective
full power years (EFPY) are pre d to allow the use of appropriate curve up to 16 EFPY
of operation.

A typical sequence involved in pressu sting is a tup to the required temperature and
then pressurization to the requi ressure for the inspec? During the heatup, at
100°F/hour or less, Cu is the governing curve. Since the v | is not pressurized during
the heatup, Curv and B are the same. When temperatures are stabth to within
20°F/hour s, at temperatures above those required by curve A, pressuriza? egins, at
whic int Curve A is the governing curve. During the .7 spection period with the v at
|_.~tfe required pressure, temperature changes are limited to 20°F/hour.

- Non-Nuclear Heatup/Cooldown Faure S.. -4

F@Figuro 3.6.K@ applies during heatups with non-nuclear heat (e.g., recirculation
pump heat) and during cooldowns when the reactor is not critical (e.g., following a scram).

The curve provides the minimum reactor vessel metal temperatures based on the most limitin )
vessel stress4 As indicated by the vertical 100°F line, the boltup stresses at the closure flange
region are most limiting for reactor pressures below approximately 110 psig. For reactor
pressures greater than approximately 110 psig, pressurization and thermal stresses become
more limiting than the boltup stresses, which is reflected by the nonlinear portion of curve B.
The non-linear portion of the curve is dependent on non-beltline and beltline regions, with the
beltline region temperature limits having been adjusted to account for vessel irradiation (up to a
vessel exposure of 18 EFPY). The non-beltline region is limiting between approximately 110

psig and 830 psig. Above a%%roximately 803 psig, the beltline region becomes limiting. _
Favre R ,. %~
- Core Critical Operatio (@
@he@re critical operation curve shown in Figure 3.6.K-§, is generated in accordance

with 10CFR Part 50 Appendix G which requires core critical pressure-temperature limits to be
40°F above any limits. Since is more limiting, is Gurve-Bplus

40°F. ( R‘Sarc 2. X%~y F;s.,re, 3.b.X~ m

’ The actual shift in RT,,, of the vessel matarial will be established periodically during operation by
removing and evaluating, in accordance with ASTM E185 and 10CFR Part 50, Appendix H,

irradiated reactor vessel material specimens installed | near the inside wall of the reactor vessel in
the core area. The irradiated apecumens in predicting reactor vessel
material §rensition-temperature-shrit- The operating/limit curves of thur? 3.6.K-1,shall be

orr

M‘T

""‘ﬂ'fup/tao!'do-on

+

Pfemh‘

iownw-nyc\ear

adjusted, as required, on the basls of the specimen|data and recommengdations of /Regulatory
Guide 1.99, Revision 2.

\_QUAD CITIES - UNITS 1 & 2 B 3/4.6.7 Amendment Nos. (171 & 167
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ATTACHMENT C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS AND
ENVIRONMENTAL ASSESSMENT APPLICABILITY REVIEW

The Commission has provided standards for determining whether a no significant hazards
consideration exists as stated in 10CFR50.92(c). A proposed amendment to an operating license
involves a no significant hazards consideration if operation of the facility in accordance with the
proposed amendment would not: (1) involve a significant increase in the probability or
consequences of an accident previously evaluated; or (2) create the possibility of a new or different
kind of accident from any accident previously evaluated; or (3) involve a significant reduction in a
margin of safety.

ComkEd proposes to amend Appendix A, Technical Specifications, Section 3/4.6.K of Facility
Operating Licenses DPR-19, DPR-25, DPR-29 and DPR-30. The amendment request changes the
pressure temperature (P-T) curves, Figure 3.6 K-1 and associated Bases.

ComkEd has evaluated the proposed Technical Specification Amendment and determined that it does
not represent a significant hazards consideration. Based on the criteria for defining a significant
hazards consideration established in 10 CFR 50.92, operation of Dresden Units 2 and 3 or Quad
Cities Units 1 and 2 in accordance with the proposed amendment will not:

)

2)

Involve a significant increase in the probability or consequences of an accident previously
evaluated because of the following:

The proposed changes merely adjust the reference temperature for the limiting beltline material
to account for irradiation effects and provide the same level of protection as previously
evaluated. The adjusted reference temperature calculations were performed utilizing the
guidance contained in Regulatory Guide 1.99, Revision 2. The change is administrative in
nature to reflect the extension of the operating limits to 22 EFPY. As such, these changes will
not significantly increase the probability or consequences of a previously evaluated accident.

Create the possibility of a new or different kind of accident from any accident previously
evaluated because:

The proposed changes do not create the possibility of a new or different kind of accident
previously evaluated for Dresden or Quad Cities Stations. No new modes of operation are
introduced by the proposed changes. The revised operating limits are merely an updated of the
old limits by taking into account the effects of irradiation on the limiting reactor vessel
material. Use of the revised P T curves will continue to provide the same level of protection as
was previously reviewed and approved. Therefore, the proposed changes do not create the
possibility of a new or different kind of accident from any previously evaluated.

The associated change to the P-T curves related to this proposed amendment does not affect
any activities or equipment and are not assumed in any safety analysis to initiate any accident
sequence for Dresden or Quad Cities Stations: therefore, the proposed changes do not create
the possibility of a new or different kind of accident from any previously evaluated.
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EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS AND
ENVIRONMENTAL ASSESSMENT APPLICABILITY REVIEW

3) Involve a significant reduction in the margin of safety because:

The proposed amendment reflect an update of the P-T curves to extend the operating limit to
22 EFPY. The revised curves are based on the latest NRC guidance along with actual data for
the units. The new limits retain the margin of safety to the level expected for a new vessel,
adjusted for irradiation effects as required by 10CFR, Appendix G, thereby maintaining a
conservative margin of safety.

Therefore, the proposed changes do not involve a significant reduction in the margin of safety.

Guidance has been provided in "Final Procedures and Standards on No Significant Hazards
Considerations,” Final Rule, 51 FR 7744, for the application of standards to license change
requests for determination of the existence of significant hazards considerations. This document
provides examples of amendments which are and are not considered likely to involve significant
hazards considerations.

This proposed amendment does not involve a significant relaxation of the criteria used to
establish safety limits, a significant relaxation of the bases for the limiting safety system settings
or a significant relaxation of the bases for the limiting conditions for operations. Therefore,
based on the guidance provided in the Federal Register and the criteria esiablished in 10 CFR
50.92(c), the proposed change does not constitute a significant hazards consideration.

ENVIRONMENTAL ASSESSMENT

ComkEd has evaluated the proposed amendment against the criteria for identification of licensing and
regulatory actions requiring environmental assessment in accordance with 10 CFR 51.21. It has
been determined that the proposed changes meet the criteria for a categorical exclusion as provided
under 10 CFR 51.22 (¢)(9). This conclusion has been determined because the changes requested do
not pose significant hazards consideration or do not involve a significant increase in the amounts,
and no significant changes in the types, of any effluents that may be released off-site. Additionaily,
this request does not involve a significant increase in individual or cumulative occupational radiation

exposure.
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3.6 - LIMITING CONDITIONS FOR OPERATION

4.6 - SURVEILLANCE REQUIREMENTS

PT Limits 3/46.K

K. Pressure/Temperature Limits

The primary system coolant system
temperature and reactor vessel metal
temperature and pressure shall be limited as
specified below:

1. Pressure Testing:

a. The reactor vessel metal
temperature and pressure shall be
maintained within the Acceptable
Regions as shown on Figures
3.6.K-1 through 3.6 K-3 with the
rate of change of the primary system
coolant temperature < 20°F g r hour,
or

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour when reactor vessel
metal temperature and pressure is
maintained within the Acceptable
Regions as shown on Figure
36K-4

2. Non-Nuclear Heatup and Cooldown and
low power PHYSICS TESTS:

a. The reactor vessel metal
temperature and pressure shall be
maintained within the Acceptable
Regions as shown on Figure
3.6 K-4, and

b. The rate of change of the primary

system cooiant temperature shall be
<100°F per hour.

DRESDEN - UNITS 2 & 3

K. Pressure/Temperature Limits

1

3/4.6-19

During non-nuclear heatup or cooldown,
and pressure testing operations, at least
once per 30 minutes,

a. The rate of change of the primary
system coolant temperature shall be
determined to be within the heatup
and cooldown rate limits, and

b. The reactor vessel metal temperature
and pressure shall be determined to
be within the Acceptable Regions on
Figures 3.6 .K-1 through 3.6 K-4.

For reactor critical oneration, determine
within 15 minutes prior to the withdrawal
of control rods and at least once per 30
minutes during primary system heatup or
cooldown,

a. The rate of change of the primary
system coolant temperature to be
within the limits, and

b. The reactor vessel metal temperature
and pressure to be within the
Acceptable Region on Figure 3 6 K-5,

The rea ‘~r vessel material surveillance
specimen. ‘hall be removed and
examined, to determine changes in
reactor pressure vessel material
properties in accordance with 10CFR
Part 50, Appendix H.

Amendment Nos.
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3.6 - LIMITING CONDITIONS FOR OPERATION

PT Limits 3/4.6 K

4.6 - SURVEILLANCE REQUIREMENTS

3. Nuclear Heatup and Cooldown:

a. The reactor vessel metal
temperature and pressure shall be
maintained within the Acceptable
Region as shown on Figure 3.6 K-5,
and

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour.

4. The reactor vessel flange and head
flange temperature >83 °F when reactor

vessel head bolting swuds are under
tension.

APPLICABILITY:

At all times.

ACTION:
With any of the above limits exceeded,

1. Restore the reactor vessel metal

temperature and/or pressure to within the

limits within 30 minutes without
exceeding the applicable primary system
coolant temperature rate of change limit,
and

2. Perform an engineering evaluation to
determine the effects of the out-of-limit
condition on the structural integrity of the
reactor coolant system and determine
that the reactor coolant system remains
accepiable for continued operations
within 72 hours, or

3. Be in at least HOT SHUTDOWN within
12 hours and in COLD SHUTDOWN
within the following 24 hours.

DRESDEN - UNITS 2 & 3

4

3/4.6-20

The reactor vessel flange and head
flange temperature shall be verified to be
283°F:

a. In OPERATIONAL MODE 4 when
the reactor coolant temperature is:

1) <113°F, at least once per
12 hours.

2) <93°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.

Amendment Nos.
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FIGURE 3.6.K-1
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FIGURE 3.6.K-2
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FIGURE 3.6.K-3
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FIGURE 3.6.K-5
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shutdown, the rates of temperature and pressure changes are limited so that the maximum specified
heatup and cooldown rates are consistent with the design assumptions and satisfy the stress limits for
cyclic operation.

The pressure-temperature limit lines are shown, for operating conditions; Pressure Testing, Figures
3.6 K-1 through 3.6.K-3, Non-Nuclear Heatup/Cooldown, Figure 3.6 K-4, and Core Critical Operation
Figure 3.6 K-5. The curves have been established to be in conformance with Appendix G to 10 CFR
Part 50 and Regulatory Guide 1.99 Revision 2, and take into account the change in reference nil-
ductility transition temperature (RT,.) as a result of neutron embrittiement. The adjusted reference
temperature (ART) of the limiting vessel material is used to account for irradiation effects.

Four vessel regions are considered for the development of the pressure-temperature curves: 1) the
core beltline region; 2) the non-beltline region (other than the closure flange region and the bottom
head region); 3) the closure flange region and 4) the bottom head region. The beltline region is
defined as that region of the reactor vessel that directly surrounds the effective height of the reactor
core and is subject to an RT,, adjustment to account for radiation embrittiement The non-beltiine,
closure flange, and bottom head regions receive insufficient fluence to necessitate an RT,,
adjustment. These regions contain components which include; the reactor vessel nozzles, closure
flanges, top and bottom head plates, control rod drive penetrations, and shell piates that do not directly
surround the reactor core. Although the closure flange and bottom head regions are non-beltline
regions, they are treated separately for the development of the pressure-temperature curves to address
10CFR Part 50 Appendix G requirements.

Boltup Temperature

The limiting initial RT, ., of the main closure flanges, the sheil and head materials connecting to
these flanges, connecting welds and the vertical electroslag welds which terminate immediately
below the vessel flange is 23°F. Therefore, the minimum allowable boltup temperature is
established as 83°F (RT,,, + 60°F) which includes a 60°F conservatism required by the original
ASME Code of construction.

Figures 3.6.K-1 through 3.6 K-3 - Pressure Testing

As indicated in Figure 3.6.K-1 through 3.6 K-3 for pressure testing, the minimum metal
temperature of the reactor vessel shell is 83°F for reactor pressures less than 312 psig. This 83°F
minimum boltup temperature is based on a RT,, of 23°F for the electroslag weld immediately
below the vessel flange and a 60°F conservatism required by the original ASME Code of
construction. The bottom head region limit is established as 68°F, based on moderator
temperature assumptions for shutdown margin analyses. At reactor pressures greater than 312
psig, the minimum vessel metal temperature is established as 113°F. The 113°F minimum
temperature is based on a closure flange region RT, . of 23°F and a 90°F conservatism required
by 10CFR Part 50 Appendix G. Beltline curves as a function of vessel exposure for 18, 20 and 22
effective full power years (EFPY) are presented to allow the use of the appropriate curve up to 22
EFPY of operation
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Figures 3.6.K-1 through 3.6 K-3 are governing for applicable pressure testing with a maximum
heatup/cooldown rate of 20°F/hour.

Fi 6.K-4 - Non-Nuclear Heatup/Cooldown

Figure 3.6.K-4 applies during heatups with non-nuclear heat (e.g., recirculation pump heat) and
during cooldowns when the reactor is not critical (e.g., following a scram). The curve provides the
minimum reactor vessel metal temperatures based on the most limiting vesse! stress. The
maximum heatup/cooldown rate of 100°F/hour is applicable.

Figure 36 K-5 - Co ritical ration

The core critical operation curve shown in Figure 3.6 K-5, is generated in accordance with 10CFR
Part 50 Appendix G which requires core critical pressure-temperature limits to be 40°F above any
pressure testing or non-nuclear heatup/cooldown limits. Since Figure 3.6 K-4 is more limiting,
Figure 3.6.K-5 is Figure 3.6 K-4 plus 40°F. The maximum heatup/cooldown rate of 100°F/hour is
applicable.

The actual shift in RT,,, of the vessel material will be established periodically during operation by
removing and evaluating, in accordance with ASTI E185-82 and 10CFR Part 50, Appendix H, irradiated
reactor vessel material specimens installed near the inside wall of the reactor vessel in the core area.
The irradiated specimens are used in predicting reactor vessel material embrittiement. The operating
limit curves of Figures 3.6 K-1 through 3.6 -5 shall be adjusted, as required, on the basis of the
specimen data and recomme~ ° 'ns of Regulatory Guide 1.99, Revision 2.

3/146.L Reactor Steam Dome Pressure

The reactor steam dome pressure is an assumed initial condition of Design Basis Accidents and
transients and is also an assumed value in the determination of compliance with reactor pressure
vessel overpressure protection criteria. The reactor steam dome pressure of <1005 psig is an initial
condition of the vessel overpressure protection analysis. T*is analysis assumes an initial maximum
reactor steam dome pressure and evaluates the response of the pressure relief system, primarily the
safety valves, during the limiting pressurization transient. The determination of compliance with the
overpressure criteria is dependent on the initial reactor steam dome pressure; therefore, the limit on
this pressure ensures that the assumptions of the overpressure protection analysis are conserved.

3/46.M Main Steam Line |solation Valves

Double isolation valves are provided on each of the main steam lines to minimize the potential leakage
paths from the containment in case of a line break. Only one valve in each line is required to maintain
the integrity of the containment, however, single failure considerations require that two valves be
OPERABLE. The surveillance requirements are based on the operating history of this type of valve
The maximum closure time has been selected to contain fission products and to ensure the core is not
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uncovered following line breaks. The minimum closure time is consistent with the assumptions in the
safety analyses to prevent pressure surges

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.

The inservice inspection program for ASME Code Class 1, 2 and 3 components will be performed in
accordance with Section X| 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)(i).

3/46.0 Shutdown Cooling - HOT SHUTDOWN
3/4 6P Shutdown Cooling - COLD SHUTDOWN

Irradiated fuel in the reactor pressure vessel generates decay heat during normal and abnormal
shutdown conditions, potentially resulting in an increase in the temperature of the reactor coolant.

This decay heat is required to be removed such that the reactor coolant temperature can be reduced in
preparation for performing refueling, maintenance operations or for maintaining the reactor in cold
shutdown conditions. Systems capable of removing decay heat are therefore required to perform
these functions.

A single shutdown coo.ng mode loop provides sufficient heat removal capability for removing core
decay heat and mixing to assure accurate temperature indication, however, singie failure
considerations require that two loops be OPERABLE or that aiternate methods capable of decay heat
removal be demonsi-ated and that an alternate method of coolant mixing be in operation.
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3.6 - LIMITING CONDITIONS FOR OPERATION

PT Limits 3/4 6 K

4.6 - SURVEILLANCE REQUIREMENTS

K. Pressure/Temperature Limits

The primary system coolant system
temperature and reactor vessel metal
temperature and pressure shall be limited as
specified below:

1. Pressure Testing:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figures 3.6 K-1 through 3.6 K-3 with
the rate of change of the primary
system coolant temperature < 20°F per
hour.

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour when reactor vessel
metal temperature and pressure is
maintained within the Acceptabie
Regions as shown on Figure 3.6 K-4.

2. Non-Nuclear Heatup and Cooldown and
low power PHYSICS TESTS:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figure 3.6 K-4, and

b. The rate of change of the primary

system coolan{ temperature shall be
<100°F per hour.

QUAD CITIES - UNITS 1 & 2

K. Pressure/Temperature Limits
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During non-nuclear heatup or cooldown,
and pressure testing operations, at least
once per 30 minutes,

a. The rate of change of the primary
system coolant temperature shall be
determined to be within the heatup and
cooldown rate limits, and

b. The reactor vessel metal temperature
and pressure shall be determined to be
within the Acceptable Regions on
Figures 3.6.K-1 through 3.6 K-4.

For reactor critical operation, determine
within 15 minutes prior to the withdrawal of
control rods and at least once per 30
minutes during primary system heatup or
couldown,

a. The rate of change of the primary
system coolant temperature to be within
the limits, and

b. The reactor vessel metal temperature
and pressure to be within the
Acceptable Region on Figure 3.6 K-5

The reactor vessel material surveillance
specimens shall be removed and
examined, to determine changes in reactor
pressure vessel material properties in
accordance with 10CFR Part 50, Appendix
H.
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3.6 - LIMITING CONDITIONE FOR OPERATION
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46 - SURVEILLANCE REQUJIREMENTS

K. Pressure/Temperature Limits

The primary system coolant system
temperature and reactor vesse! metal
temperature and pressure shall be limited as
specified below:

1.

QUAD CITIES - UNITS 1 & 2

Pressure Testing:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figures 3.6 K-1 through 3.6 K-3 with
the rate of change of the primary
system coolant temperature < 20°F per
hour, or

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour when reactor vessel
metal temperature and pressure is
maintained within the Acceptable
Regions as shown on Figure 3.6 K-4.

Non-Nuclear Heatup and Cooldown and
low power PHYSICS TESTS:

a. The reactor vessel metal temperature
and pressure shall be maintained within
the Acceptable Regions as shown on
Figure 3.6 K-4, and

b. The rate of change of the primary
system coolant temperature shall be
<100°F per hour.

K. Pressure/Temperature Limits

¥

3/4.6-19

During non-nuclear heatup or cooldown,
and pressure testing operations, at least
once per 30 minutes,

a. The rate of change of the primary
system coolant temperature shail be
determined to be within the heatup and
cooldown rate limits, and

b. The reactor vessel metal temperature
and pressure shall be determined to be
within the Acceptable Regions on
Figures 3.6 K-1 through 3.6 K-4.

For r actor critical operation, determine
within 15 minutes prior to the withdrawal of
control rods and at least once per 30
minutes during primary system heatup or
cooldown,

a. The rate of change of the primary
system coolant temperature to be within
the limits, and

b. The reactor vessel metal temperature
and pressure to be within the
Acceptable Region on Figure 3.6 K-5.

The reactor vessel material surveillance
specimens shall be removed and
examined, to determine changes in reactor
pressure vessel material properties in
accordance with 10CFR Part 50, Appendix
H.
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3.6 - LIMITING CONDITIONS FOR CPERATION 4.6 - SURVEILLANCE REQUIREMENTS

3. Nuclear Heatup and Cooldown: 4 The reactor vessel flange and head flange
temperature shall be verified to be >83°F:
a. The reactor vessel metal temperature
and pressure shall be maintained within a. In OPERATIONAL MODE 4 when the
the Acceptable Region as shown on reactor coolant temperature is:
Figure 3.6 K-5, and
1) <113°F, at least once per 12 hours.
b. The rate of change of the primary
system coolant temperature shall be 2) <93°F, at least once per 30 minutes.
<100°F per hour.
b.  Within 30 minutes prior to and at least
4. The reactor vessel flange and head flange once per 30 minutes during tensioning of
temperature >83 °F when reactor vessel the reactor vessel head boiting studs.
head bolting studs are under tension.

APPLICABILITY:

At all times.

ACTION:
With any of the above limits exceeded,

1. Restore the reactor vessel metal
temperature and/or pressure to within the
limits within 30 minutes without exceeding
the applicable primary system coolant
temperature rate of change limit, and

2. Perform an engineering evaluation to
determine the effects of the out-of-limit
condition on the structural integrity of the
reactor coolant system and determine that
the reactor coolant system remains
acceptable for continued operat'ans within
72 hours, or

3. Be in at least HOT SHUTDOWN within 12
hours and in COLD SHUTDOWN within the
following 24 hours. the following 24 hours.

QUAD CITIES - UNITS 1 & 2 3/4.6-20 Amendment Nos.



PRIMARY SY RY

1400

1200

1000

800

400

PRESSURE LIMIT IN REACTOR VESSEL TOP HEAD (psig)

200

QUAD CITIES - UNITS 1 & 2

- TEMPERA

Fl

R

PT Limits 3/4 6 K

6. K-1

IMITS FOR PR TING - VALID TO 18 EFPY

| UNACCEPTABLE REGION | ,
* Temperature Change Rate
s 20° /hr
;
|_ACCEPTABLE REGION * |
BOTTOM
HEAD g8°F
| /(
| 1
WV
o
- == UPPER VESSEL AND
312 PSiG | BELTLINE LIMITS

lf | == = BOTTOM HEAD

' LIMITS

!

1 FLANGE
| REGION 83F
N
! '

|

S0 100 150 200 250 300 380
MINIMUM REACTOR VESSEL METAL TEMPERATURE (°F)
3/46-21a Amendment Nos.



PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6 K

PRE! - TEMPERATURE LIMITS FOR P - VALID T FPY
1400 y
/
L]
1200
/
_ | UNACCEPTABLE REGION |
2 /
- i
1000
3 ]
s
d
u 800 * Temperature Change Rate
E < 20°F/hr
§ |_ACCEPTABLE REGION® |
g
BOTTOM |
& 600 1—jueapesr
z (
W "
§ 400 e
e |
' = UPPER VESSEL AND
& | 312PSiG | BELTLINE LIMITS
== = BOTTOM HEAD
' LIMITS
l
200 ’ FLANGE
’ REGION 83°F
I
]
o |

0 50 100 150 200 250 300 350
MINIMUM REACTOR VESSEL METAL TEMPERATURE (°F)

QUAD CITIES - UNITS 1 & 2 3/4.6-21b Amendment Nos.



PT Limits 3/4 6 K

PRIMARY SYST ARY
FIGURE 36.K-3
PR RE - TEMPERATURE LIMITS FOR PR RE TESTING - VALID T FPY
1400 v
/
’
1200
/
$ [ UNACCEPTABLE REGION | I'
& '
5 1000
5
-
]
o 800 * Temperature Change Rate
w < 20°F/hr
g [_ACCEPTABLE REGION® |
o
& 600 Iueaoeer
z (
.
§ ’
w /
2 400 5
@ I
g . === UPPER VESSEL AND
312 PSIG
BELTLINE UM
11 ~ - s
200 }
’ FLANGE
' (EGION 83°F
I
L}
0 ' ,
0 50 100 150 200 250 300 350
MINIMUM REACTOR VESSEL METAL TEMPERATURE (*F)
3/4.6-21¢ Amendment Nos.

QUAD CITIES - UNITS 1 & 2



PRIMARY SYSTEM BOU NDARY PT Limits 3/4 6. K

| 6 K-4
P - TEMPERATUR TS FOR NON-N R
/ - VALID T FPY
1400
§
/
]
1200 ‘I
/
5 [ UNACCEPTABLE REGION | | ,
H /
3 1000 2
E
8
’ /
® 800 4
@ ] * Temperature Change Rate
§ i < 100°F/hr
~ / /
§ h
z 600 ,’
- 1
£ /
g £
@ 400 ,/
e}
] /
& l' ——UPPTES VESSEL AND
C e |
, ACCEPTABLE ReEGiON® | || __ . oM HERD S
St ;- l LIMITS
BOTTOM """':
HEAD 68°F
I
” . r [FANGE ReGion &5F ]
0 I l ]

0 50 100 150 200 250 300 350
MINIMUM REACTOR VESSEL METAL TEMPERATURE (°F)

QUAD CITIES - UNITS 1 & 2 3/4.6-21d Amendmans iié



PRIMARY SYSTEM BOUNDARY PT Limits 3/4.6 K

Fl -
P . P T IMITS F RITICA
R P Tl - ID T FPY

1400

1200
S 1000
- UNACCEPTABLE REGION /
-
g 800 - * Temperature Change Ra.>
g < 100°F/hr
:
-
<
W
§ 400
w
')
&

e BEL TLINE AND NON-
A BELTLINE LIMITS
200
T /
Temperature 83°F
W |_ACCEPTABLE REGION® |

0 50 100 150 200 250 300 350
MINIMUM REACTOR VESSEL METAL TEMPERATURE (°F)

QUAD CITIES - UNITS 1 & 2 3/46-21e Amendment Nos.



PRIMARY SYSTEM BOUNDARY B 3/46

BASES

3/46.J Specific Activity

The limitations on the specific activity of the primary coolant ensure that the 2 hour thyroid and whole
body doses resulting from a main steam line failure outside the containment during sieady state
operation will not exceed small fractions of the dose guidelines of 10 CFR 100. The values for the
limits on specific activity represent interim limits based upon a parametric evaluation by the NRC of
typical site locations. These values are conservative in that specific site parameters, such as site
boundary location and meteorclogical conditions, were not considered in this evaluation.

The ACTION statement permitting POWER OPERATION to continue for limited time periods with the
primary coolant's specific activity greater than 0.2 microcuries per gram DOSE EQUIVALENT 1-131, but
less than or equal to 4.0 microcuries per gram DOSE EQUIVALENT |-131, accommodates possible
iodine spiking phenomenon which may occur following changes in THERMAL POWER.

Information obtained on iodine spiking will be used to assess the parameters associated with spiking
phenomena. A reduction in frequency of isotopic analysis following power changes may be

permissible if justified by the data obtained.

Closing the main steam line isolation valves prevents the release of activity to the environs should a
steam line rupture occur outside containment. The surveillance requirements provide adequate
assurance that excessive specific activity levels in the reactor coolant will be detected in sufficient time
to take corrective action.

3/4.6 K Pressure/Temperature Limits

All components in the reactor coolant system are designed to withstand the effects of cyclic loads due
to system temperature and pressure changes. These cyclic loads are introduced by normal load
transients, reactor trips, and startup and shutdown operations. The various categories of load cycles
used for design purposes are provided in Section 3.9.1.1.1 of the UFSAR. During startup and
shutdown, the rates of temperature and pressure changes are limited so that the maximum specified
heatup and cooldown rates are consistent with the design assumptions and satisfy the stress limits for
cyclic operation.

The pressure-temperature limit lines are shown, for operating conditions; Pressure Testing, Figures
3.6.K-1 through 3.6 K-3 Non-Nuclear Heatup/Cooldown, Figure 3.6.K-4 and Core Critical Operation
Figure 3.6 K-5. The curves have been established to be in conformance with Appendix G to 10 CFR
Part 50 and Regulatory Guide 1.99 Revision 2, and take into account the change in reference nil-
ductility transition temperature (RT,,) as a result of neutron embrittiement. The adjusted reference
temperature (ART) of the limiting vessel material is used to account for irradiation effects.

Four vessel regions are considered for the development of the pressure-temperature curves: 1) the

core beltline region; 2) the non-beltline region (other than the closure flange region and the bottom
head region); 3) the closure flange region and 4) the bottom head region. The beltline
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region is defined as that region of the reactor vessel that directly suirounds the effective height of the
reactor core and is subject to an RT,, adjustment to account for radiation embrittiement. The non-
beitline, closure flange, and bottom head regions receive insufficient fluence to necessitate an RT,,
adjustment. These regions contain components which include; the reactor vessel nozzles, ciosure
flanges, top and bottom head plates, control rod drive penetrations, and shell plates that do not directly
surround the reactor core. Although the closure flange and bottom head regions are non-beltline
regions, they are treated separately for the development of the pressure-temperature curves to address
10CFR Part 50 Appendix G requirements.

oltup Temperatur:

The limiting initial RT,,, of the main closure flanges, the shell and head materials connecting to
these flanges, connecting welds and the vertical electroslag welds which terminate immediately
below the vessel flange is 23°F. Therefore, the minimum allowable boltup temperature is
established as 83°F (RT,,, + 60°F) which inciudes a 60°F conservatism required by the original
ASME Code of construction.

Figures 3.6.K-1 through 3.6 K-3 Pressure Testing

As indicated in Figure 3.3.6 K-1 through 3.6.K-3 for pressure testing, the minimum metal
temperature of the reactor vessel shell is 83°F for reactor pressures less than 312 psig. This 83°F
minimum boltup temperature is based on a RT,,, of 23°F for the electroslag weld immediately
below the vessel flange and a 60°F conservatism required by the original ASME Code of
construction. The bottom head region limit is established as 68°F, based on moderator
temperature assumptions for shutdown margin analyses. At reactor pressures greater than 312
psig, the minimum vessel metal temperature is established as 113°F. The 113°F minimum
temperature is based on a closure flange region RT, ., of 23°F and a 90°F conservatism required
by 10CFR Part 50 Appendix G. Beltline curves as a function of vessel exposure for 18, 20 and 22
effective full power years (EFPY) are presented to allow the use cf the appropriate curve up to 22
EFPY of operation.

Figures 3.6 K-1 through 3.6.K-3 are governing for applicabie pressure testing with a maximum
heatup/cooldown rate of 20°F/hour.

Figure 3.6.K-4 - Non-Nuclear Heatup/Cooldown

Figure 3. 6.K-4 applies during heatups with non-nuclear heat (e.g , recirculation pump heat) and during
cooldowns when the reactor is not critical (e.g., following a scram). The curve provides the minimum
reactor vessel metal temperatures based on the most limiting vessel stress. The maximum
heatup/cooldown rate of 100°F/haur is applicable.
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Figure 3.6 K-5 - Core Critical Operation

The core critical operation curve shown in Figure 3.6.K-5, is generated in accordance with 10CFR Part
50 Appendix G which requires core critical pressure-temperature limits to be 40°F above any Pressure
testing or non-nuclear heatup/cooldown limits. Since Figure 3.6.K-4 is more limiting, Figure 3.6 K-5 is
Figure 3.6 K-4 plus 40°F. The maximum heatup/cooldown rate of 100°F/hour is applicable.

The actual shift in RT,,, of the vessel material will be established periodically during operation by
removing and evaluating, in accordance with ASTM E185-82 and 10CFR Part 50, Appendix H, irradiated
reactor vessel material specimens installed near the inside wall of the reactor vessel in the core area

The irradiated specimens are used in predicting reactor vessel material embrittiement. The operating limit
curves of Figures 3.6 K-1 through 3.6 K-5 shall be adjusted, as required, on the basis of the specimen
data and recommendations of Regulatorv Guide 1.99, Kevision 2.

346.L Reactor Steam Dome , 'ressure

The reactor steam dome pressure is an assumed initial condition of Design Basis Accidents and transients
and is also an assumed value in the determination of compliance with reactor pressure vessel
overpres:ure protection criteria. The reactor steam dome pressure of <1005 psig is an initial condition of
the vessel overpressure protection analysis. This analysis assumes an initial maximum reactor steam
dome pressure and evaluates the response of the pressure relief system, primarily the safety valves,
during the limiting pressurization transient. The determination of compliance with the overpressure criteria
is dependent on the initial reactor steam dome pressure; therefore, the limit on this pressure ensures that
the assumptions of the overpressure protection analysis are conserved.

3/46.M Main am Line Isolation Valves

Double isolation valves are provided on each of the main steam lines to minimize the potential leakage
paths from the containment in case of a line break. Only one valve in each line is required to maintain the
integrity of the containment, however, single failure considerations require that two valves be OPERABLE.
The surveillance requirements are based on the operating history of this type of valve. The maximum
closure time has been selected to contain fission products and to ensure the core is not uncovered
following line breaks. The minimum closure time is consistent with the assumptions in the safety analyses
to prevent pressure surges.

3/4 6.N 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 ieve! throughout the life of the plant.

The inservice inspection program for ASME Code Class 1, 2 and 3 components will be performed in
accordance with Section X! of the ASME Boiler and Pressure Vessel Code and applicable addenda as

QUAD CITIES - UNITS &2 B 3/4.6-7 Amendment Nos.



PRIMARY SYSTEM BOUNDARY B 3/46

BASES

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)(i).

3/46 0 idual Heat Removal - HOT SHUTDOWN

3/46P Residual Heat Removal - COLD SHUTDOWN

Irradiated fuel in the reactor pressure vessel generates decay heat during normal and abnormal shutdown
condilions, potentially resulting in an increase in the temperature of the reactor coolant. This decay heat
is required to be removed such that the reactor coolant temperature can be reduced in preparation for
performing refueling, maintenance operations or for maintaining the reactor in cold shutdown conditions.
Systems capable of removing decay heat are therefore required to pertorm these functions.

A single shutdown cooling mode subsystem provides sufficient heat removal capability for removing core
decay heat and mixing to assure accurate temperature indication, however, single failure considerations
require that two subsystems be OPERABLE or that alternate methods capable of decay heat removal be
demonstrated and that an alternate method of coolant mixing be in operation. An OPERABLE RHR
shutdown cooling subsystem consists of one OPERABLE RHR pump, one heat exchanger, and the
associtated piping and valves. The two subsystems have a common suction source and are allowed to
have a common heat exchanger and common discharge piping. Therefore, to meet the Limiting Condition
for Operation, both pumps in one loop or one pump in each of the two loops must be OPERABLE. Since
the piping and heat exchangers are passive components that are assumed not to fail, they are allowed to
be common to both subsystems (the ability to take credit for a common heat exchanger and discharge
piping only applies to the SDC mode of RHR).
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