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REACTOR COOLANT SYSTEM

3/4.4.8 PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONCITION FOR UPERATION

3.4.8.) With the reactor vessel head bo'ts tensioned®, the Reactor Coolant
System (except the pressurizer) temperature and pressure shall be limited in
ac-ordance with the limit 1ines shown on Figures 3.4-2, 3.4-3, 3.4-4, and
3.4-5 during heatup, cocldown, criticality, and inservice leak and hydrostatic
testing with:

a. A maximum heatup as specified by Figure 3.4-3 in any l-hour period
with RCS cold leg temperature less than 153°F. A maximum heatup of
§0°F. in any l-hour period with RCS cold leg temperature greater
than 153°F.

5. A maximum cocldown as specified by Figure ~.4+5 in any l-hour period
with RCS cold leg temperature less than 1..°F. A maximum cooldown
of 100°F in any l-hour period with RCS cold leg temperature greater
than 126°F.

¢. A maximum temperatu-e change of 10°F in any l-hour period during

inservice hydrostatic and leak testing operations above the heatup
and cooldown limit curves.

d. A minimum temperature of 86°F to tension reactor vessel head bolts.
With the reactor vessel head bolts detensioned, the Reactor Coolant System
(except the pressurizer) temperature shall be limited to a maximum heatup or
cocoldown of 80°F in any l-hour period.

APPLICABILITY: At all times.

ACTION:

with any of the above limits exceeded, restore the temperature and/or pressure
te within the limit within 30 minutes; perform an engineering evaluation to
determine the effects of the out-of-limit condition on the structural ‘ntegrity
of the Reactor Coolant System; cdetermine that the Reactor Coolant System
remaing acceptable for continued operations or be in at least HOT STANDBY
within the next 6 hours ana reduce the RCS T and pressure to less than

200°F and 500 psia, respectively, within thc'¥811ow1nq 30 hours.

"With the reactor vesse! head bolts detensioned, RCS cold leg temperature may
be less than 86°F,
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4.4 8 L 'he Reactor Coolant System temperature and pressure sha ve
be within the limits at least once per 30 minutes during systen

gl F44Y. o0 1 S0wh and 1nservice eak and hydrostatic testing cperations

§ 4 2. 1.2 The reactor vesse! mater'a rradiation surveillance specimens
na ce removed and examined, to determine changes in material properties, at
the terval!s required by 10 CFR SO Appendix H 1n accordance with the scChedule
n Table 4. 4-5% The results of these examinations snall be used %0 upcate
Figures 4-2 and 3.4-3 Recalculate the Adjusted Reference Temperature nased
A the greater of the following

. in reference temperature for plate C-8802-1 as
y impact testin), or

e
y
m
w
mn
P
f
s o
o
¥
-
*

- The predicted shift in reference temperature for weld seams 2-202A
: 2=2038, or 2-203C as determined by Regulatory Guide 1.39
' e an 2." Radiation Embrittlement of Reactor Vesse! Materia
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Low Temperature RCS Overpressure Protection kance

cold Leg Temperature, °F
uring ring

Coerating Peciod, EFPY

Heatup Cooldown
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» IVERPRESSURE PROTECTION SYSTEMS
"~\~) 305 TEMPERATURE S 102°F

LIMITING CONDITION FOR QPERATION

At 'east one of the following overpressure protection systems sn !

3. ne Shytdown Cooling System Relief Valve (PSVE34S) with
1) A 1ift setting of 406 ¢ 10 psig®, and
Z) Relief valve isolation valves 3IWVI337, 3WvE339, 3WVE277, ang
IHV9378 open, or,

The Reactor Coolant System depressurized with an RCS vent of greater
than or equal to 5.5 square inches

o

APPLICABILITY: MOCUE 4 when the temperature of any one RCS culd leg is less
tRan or equal to that specified in Taple 3.4-3; MODE 5; MOOE & with the reactar
vessel nead on.

ACTICN:
a. with the SDCS Relief valve inoperable, reduce T‘vq to less than

200°F, depressurize and vent the RCS through a greater than or equa!
t0 5.6 square inch vent within the next 8 hours.

) b with one or both SOCS Relief valve isolation valves in a single

' 3 5CCS Relief Valve isolation valve pair (valve pair 3MV93317 ang
3HVE333 or valve pair 3MV9377 ang 3MV9378) closeqd, open the closed
valve(s) within 7 days or reduce T to less than: 200°F, depres-
s.rize and vent the RCS tnrough a 3¥Bater than or equal %o 5.8 incn
vent «ithin the next 8 hours.

in the event either tre SOCS Relief Valve or an RCS vent is used t2
mitigate an RCS pressure transient, a Special Report snall be precared
and suomitted to the Commissior pursuant to Specification 5.9.2

within 30 days. The report shal! descride the circumstances initi=
ating the transient, the effect of the SOCS Relief Valve or RCS vent
on the transient and any corrective action necessary tu prevent
recurrence.

¢ The provisions of Specification 3.0.4 are not app'icadle.
SURVEILLANCE REQUIREMENTS

4.4 0,311 The SDCS Relief Valve shall be demcnstrated OPERABLE Dy:

3. Verifying at least .'ice per 72 hours when the SOCS Relief valve is
teing used for overpressure protection that SOCS Relief valve
isolation valves 3WVS337, 3HVS339, 3HVE1?77," and 3IHVSI78 are cpen.

*The 1ift satting pressure applicable to valve temperatures of less than or
) equal to 130°F.
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TEMPERATURE LIMITS (Continved)

Tme heatup and cooldown limit curves (Figures 3. 4-2 and 3.43) are
camposite curves whizh —ere prepared by Jetermining the mest conservative
=3se, w1t either the insicde or outsice wall controlling, for any heatup rate
of up %o BO°F/hr or cooldown rate of up to 10J°F/Ar.  The heatup and cooldown
surves weare prepared dased upon the most 1imiting value of the predictled
adiusted reference temperature at the end of the service period 'ngicated on
Figures 2.4+2 and 3.4-3.

The reactor vesse) materials have been tested to cetermine their inftial
RTep7: the results of these tasts are shown in Table B8 3/4.4-1. Reactor
:ce;it‘cn and resyltant fast neutron (F <reater than 1 MeV) irradiation wil'
cause an increase in the RT ... Theretore, an acjust~d reference temcerature,
Dased upon the f uence and ngpcr and nicke! content of the material in
Juestion, can de prugicted using FSAR Table 5.2-5 and tne recommercations of
Regulatory Guide 1.99, Revision Z, “Radiation Emorittiement of Reactor Vessel
Materials." The heatup and cooldown limit curves, Figures 3.4-2 and 2.4-3,
include predicted adjustments for this shift in RT“ at the end . the applice
ab'e sarvice period, as we!l as adjustments for posQYb)c errors in Lhe pressure
and temperature sensing irstruments.

The actual shifs in RT - of the vesse! material wil) be estad'ished
pericdically during opcratxgg by removing and evaluating, in accorsance with
ASTM £185-73 and 10 CFR Appendix W, reactor vesse! material irradiatizn sur-
veilldarce specimens installed near the inside wall of the reactor vessel In

the core area. The surveillance specimen withdrawal schedule is stown in

Tap'e 4.4-5.  Since the neutrun spectra at the irradiaticn samples and vesse!
inside radius are essertially identical, the measured trarsition shift for a
sample can be applied with confidence to the adjacent section of the reactor
«es5al taking into account the location of the sample closer to the core than
the vessel wall by means of the Lead Factor. The heatup and cooldown curvas
must De recalculated when the delta RT - determined from the surveillance
Lapsu'e 1s gifferent from the cnlculatag delta RT.._r for the equivalent capsule
ragiation expesure. w

The pressure-temperature limit lines shown on Figures 3.4-2 and 3.4-3 tor
reactor criticality and for inservice leak and hydrostacic testing have been
provided *o assure compliance with the minir @ temperature requirements of
Appendix G to 10 CFR 50.

The max mum RTN for all Reactor Coclant Systam pressure-retiining
materials, with the gxcnotion of the reactor pressure vessa!, 6 has been Jeter-
mired to be 90°F, The Lowest Service Tempersture limit line shown on

Figures 3.4-2 and 3.4-3 i« pased upon this vy since Article WB=2332 (Summer
Addenda of 1972) of Section IIIl of the ASME Bngcr and Pressure Vessel Coce
requires the Lowest Service Tamperature to be RT + 100°F for piping, pumps
ind valves. Selow this temperature, t™e systam quIsur' must De limited %o a
maximum of 20% of the system's hydrostatic test pressure of 3125 psia.

The Timitations imposed on the pressurizer heatup and cooldown rates and
spray water tamperature differential are provided to assure that the pres-
surizer is uperated within the design criteria assumed for the fatigue analysis
performe. in accordance with the ASME Code reyuirements.

“amnas”
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3/4.4.8 PRESSURE/TEMPERATURE LIMITS
REACTOR COOLANT SYSTEM

N
k g % i Bl** Eﬁe reachr vesse] head bolts tensioned , the Resctor Loolant

System (except the pressurizer) temperature and pressure shall be limited in
accordance with the 1imit lines shown on Figuros 3.4-2, 3.4-3, 3.4-4, and

3.4-5, 3.4-6, and 3.4-7 during heatup, cooldown, criticality, and inservice leek
and hydrosta{ic testing with:

a. A maximum heatup as specified by Figure 3.4-3 in any 1-hour period
with RCS cold leg temperature less than 383 180°F. A maximum heatup
of 60°F in any 1-hour period with RCS cold leg temperature grea er
than #563 180°F.

b. A maximum cooldown as specified by Figure 5.4-5 in any 1-hour period
with RCS cold leg temperature less than 326 175°F. A maximum
cooldown of 100°F in any l-hour period with PCS cold leg temperature
greater than 326 175°F.

. A maximum temperature change of 10°F in any 1-hour period during
inservice hydrostatic and leak testing operations above the heatup
and cooldown limit curves.

d. A minimum temperature of 86°F to tension reactor vessel head bolts.

With the reactor vessel head bolts detensioned, the Reactor Coolant System
(except the pressurizer) temperature shall be limited to a maximum heatup or
cooldown of 60°F in any l-hour period.

APPLICABILITY: At all times.
ACTION:

With any of the above limits exceeded, restore the temperature and/or pressure to
within the limit within 30 minutes; perfirm an engineering evaluation to
determine the effects of the out-of-l1imit condition on the structural integrity
of the Reactor Coolant System; determine that the Reactor Coolant System remains
acceptable for continued operations or be in at least HOT STANDBY within the next
6 hours and reduce the RCS T, . and pressure to less than 200°F and 500 psia,
respectively, within the fol\owing 30 hours.

" With the reactor vessel head bolts detensio’ed, RCS cold leg temperature may be
less than 86°F.
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FiaCiOR COOLANT SYSTEM

QVERPRESSURE PROTECTION SYSTEMS

RCS_TEMPER'TURE = 302 265°F
M1 110N FGR QVERATION

3.4.8.3.1 At least one of the following overpressure protection systems
shail be OPERABLE:

a. The Shutdown Cooling System Relief Valve (PSV 9349) with:

1) A 1ift setting of 406 ¢ 10 psig’, and

2) Relief valve isolation valves 3HV9337, 3HV9339, 3HVO377, and
3HV9378 open, or,

b. The Reactor Coolant System depre-surized with an RCS vent of greater
than or equal to 5.6 square ir. :§.

AEELLQAElLlI%: Mode 4 when the temperature of any one RCS cold leg is less
than or equal to that specified in Table 3.4-3; MODE §; MODE € with the reactor
vessel head on.

ACTION:

a. With the SDCS Relief Valve inoperable, reduce T, to less than
200°F, dupressurize and vent the RCS through a greater than or equal
to 5.6 square inch vent within the next 8 hours,

b. With one or both SDCS Re.ief Valve isolation valves in a singie SOCS
Relief Valve isolation valve pair (valve pair 3HV9337 and 3HV9339 or
valve pair 3HVS377 and 3HV9378) c1~sed, open the closed valve(s)
v22hin 7 days or reduce T, to iess than 200°F, depressurize and
vent the RCS through a greater than or equal to 5.6 inch vent within
the next 8 hours,

£ In the event either the SDCS Relief Valve or an RCS vent is used to
mitigate an RCS pressure transient, a Special Report shall be
prepared and submitted to the Commission pursuant to Specification
6.9.2 within 30 days. The report shall describe the circumstances
initiating the transient, the effect of the SDCS Relief Valve or RCS
vent on the transient and any corrective action necessary to prevent
recurrence.

d. The provisions of Technical Specification 3.0.4 are not applicable,

SURVELTLLANCE REQUIREMENTS ..
4.4.8.3.1.1 The SDCS Relief Valve shall be demonstrated OPERABLE by:

a. Verifying at least once per 72 hours when the SDCS Relief Valve is
being used for overpressure protection that SDCS Relief Valve
isolation valves 3HV9337, 3HV9339, 3IHV9377 and 3HVI378 are open.

“The 11ft setting pressur~ applicable to valve temperatures of less than or
equal tc 130¢F,
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R(S _TERCCRATURE 2302 268°F

AIMITING CONDITION FOR OPLRATION

3.4.8.
shall

3.2 At least one of the following overpressure protection systems
be OPERABLE:
a. The Skutdown Cooling System Relief Va've (PSV 8349) with:

1) A 1ift setting of 406 ¢ 10 psig” and

2) Relief valve isolation valves 3HV9337, 3HV9339, 3MVO377, and
IHV9378 open, or,

b. A minimum of one pressurizer code safety valve with a 1ift setting of
2500 psia ¢ 1% .

APPLICABILITY: Mode 4 with RCS temperature above that specified in Table 3.4-3.

ACTION:
a. With no safety or relief valve OPERABLE, be in COLD SHUTDOWN and vent
the RCS through a greater than or equal to 5.6 square inch vent
within the next 8 hours,

b. In the event the SDCS Relief Valve or an RCS vent "¢ used to mitigate
an RCS pressure transient, a Special Report shall b. prepared and
submitted to the Commission pursuant to Specification 6,9.. within 30
days. The report shall describe the circumstances initiating the
transient, the effect of the SDCS Relief Valve code safety valve or
RCS vent on the transient and any corrective action necessary to
prevent recurrence.

SURVEILLANCE REQUIREMENTS
4.4.8.3.2.1 The SDCS Relief Valve shall be demonstrated OPERABLE by:

a. Verifying at least once per 72 hours that the SDCS Relief Valve
isolation valves 3HV93%7, 3HV9339, 3HV9377 and 3HVS378 are open when
the SOCS Relief Valve is being used for overpressure protection.

b. Verifying relief valve setpoint at least once per 30 months when
tested pursuant to Specification 4.0.5

4.4.8.3.2.2 The pressurizer code safety valve has no additional surveillance
requirements other than those required by Specification 4.0.5.

4.4.8.3.2.3 The RCS vent shall be verified to be open at least once per 12

hours when the vent is being used for cverpressure protection, except when the
vent pathway is provided with a valve which is locked, sealed, or o*jer-ise
secured in the open position, then verify these valves open at least once per 31
days.

" The 11ft setting pressure applicable to valve temperatures of less than or

.. equal to 130°F.
The 1ift setting pressure shall correspond to ambient conditions of the valve
at nominal operating temperature and pressure,
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The heatup and cooldown limit curves for normal operation (figures 3.4-2
and 3.4-34) and the cooldown limit curve for remote shutdown operation (Figure
3.4-6) are composite curves which were prepared by determining the most
conservative case, with either the inside or outside wall controlling, for any
heatup rate of up to 60°F/hr or cooldown rate of up to 100°F/hr. The limit
curves for Remote Shutdown operation are determined using the Total Loop
Uncertaintiss (TLUs) for temperature and pressure for the Remote Shutdown Panel
1n;$runon§lfln which the pressure TLUs are higher than those for the Contro! Room
shutdown instruments, The heatup and cooldown curves were prepared based upon
the most 1imiting value of the predicted adjusted reference temperature at the
end of the service period indicated on Figgres 3.4-2 and 3.4-34 for nornal
operation and Figure 3.4-6 for Remots Shutdown operaticn.

The reactor vessei materials have-been were tested prior to reactor startup
to determine their initial RT,,.. The results of these tests and the updates in
response to Generic Letter 92.01, “Reactor Vessel Structura) Integrity,” Revision
1 are shown in Table B 3/4.4-1. Reactor operation and resultant fast neutron (f
greater than 1 MeV) irradiation will cause an increase in the RT,,,. Therefore,
an adjusted reference temperature based upon the fluence and copper and nicke)
content of the material in question, can be predicted using UFSAR Table 5.2 6 6
and the reconmendations of Regulatory Guide 1.99, Revision 2, "Radiation
Embrittlement of Reactor Vessel Materials.” The heatup 1imit curve (Figure 3.4-
2) and the cooldown 1imit curves, Figures 3.4-24, and 3.4-36, include predicted
ad,ustments for this shift in RT,,, at the end of the applicable service period,
as well as adjustments for possible errors in the pressure and t :mperature
sensing instruments.

ine actual snift in RT,,, of the vesse] material will be established
periodically during operation by removing and evaluating, in accordance with ASTM
£185-73 and 10 CFR 50 Appendix H, reactor vesse)l material irrad stion sur-
veillance specimens installed near the inside wall of the reactor vessel in the
core area. The surveillance specimen withdrawal schedule 1s shown in Table 4.4-5.
Since the neutron spectra at the irradiation samples and vessel inside radius are
essentially identical, the measured transition shift for a sample can be applied
with confidence to the adjacent section of the reactor vessel taking into account
the location of the sample closer to the core than the vessel wall by means of
the Lead Factor. The heatup and cvoldown curves must be racalculated when the
delta RTy,, determined from the surveillance capsule is differeat from the
calculateJ delta RT,,, for the equivalent capsule radiation exposure.

The pressure-t:mperature 1imit 1ines shown on Figures 3.4-2 and-3-4-3 for
reactor criticality and for inservice leak and hydrostatic testing have been
provided to assure compliance with the minimum temperature requirements of
Appendix G to 10 CFR 50.
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REACTOR COOLANT SYSTEM
e 7 ,

PRESSURE/TEMPERATURE LIM'TS (Continued)

The maximum RT,,, for all Reactor Coolant System pressure-retaining
materials, with the exception of the reactor pressure vessel, has been determined
to be 90°F. The Lowest Service Temperature limit 1ine shown on Figures 3.4-2,
3.4-4, and 3.4-36 is based upon this RT,, since Article NB-2332 (Summer Addenda
of 1972) of Section 11l of the ASME Boiler and Pressure Vessel Code requires the
Lowest Servic: Temperature to be RT,, + 100¢F for piging. pumps and valves.

Below this temperature, the system pressure must be limited to a maximum of 20%
of the system’s hydrostatic test pressure of 3125 psia.

The limitations imposed on the pressurizer heatup and cooldown rates and spray
water temperature differential are provided to assure that the pressurizer i¢
operated within the design criteria assumed for the fatigue analysis performed in
accordance with the ASME Code reyuirements.

The Low Temperature Overpressure Protection (LTOP) enable temperatures are based
upon the recommendations of NUREG-0800 Branch Technical Position (BTP) RSB 5-2,
Revision 1, *0vergrossur1;nt!cn Protection of Pressurized Water Reactors While
Operating at Low Temperatures.” BTP RSB §-2, Revision 1 defines the enable
temperature as "the water temperature corresponding tv a metal temperature of at
least RTy, + 90°F at the beltline location (1/4t or 3/4t) that is controlling in
the Appendix G 1imit calculations.”
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Material

AS533GRBCLI
AS33GRBCLI
AS33GRBCL]

AS33GRBCL]
AS33GRBCLI
AS533GRBCLI

AS533GRBCLI
A533GRBCL1
AS33GRBCL

AS08CL2
A508CL2
AS08CL2
ASO8CL2
A508CL2
A508CL2

A508C.2
A508CL2

AS33GRBCL]
AS33GRBCI 1

TABLE B 3/4.4-1
REACTOR VESSEL TOUGHNESS

Temperature of

Drop Char py V-Notch

Weight @ 30 @ 50
Vessel Locatien Results ft - 1b - ft - 1b
Upper Shell Plate -20 28 64
Upper Shell Plate -20 -6 34
Upper Shell Plate -20 18 36
Lower Shell Plate -30 3240 8270
Lower Shell Plate 0 3640 5470
Lower Shell Plate -40 3240 0680
Intermediate Shell - 2810 5110 189135
Intermediate Shell -20 40 Y
intermediate Shell -10 4450 80
Vessel Flange Forging 0 30 -15
Closure Head Flange -40 -100 -100

Forging

Inlet Nozzle Forging i0 -35 -5
Inlet Nozzle Forging 0 -55% -3%
inlet Nozzle Forging 10 -2% 35
inlet Nozzle Forging 10 -3¢ 25
OQutlet Nozzle Forging -10 -30 -15
Outlet Nozzle Forging -10 -23 -5
Bottom Head Torus -50 -a3 0
Bottom Head Dome -40 10 20

Minimum Upper

Skelf Cv energy
for Longitudinal
Direction-ft 1b

115
106
115

1158
1166
9892

8554
1135
1045
N2
N2

102
156
112
108

125
131

107
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: PeN
RCS TEMPERATURE = 302 265¢F e
LIMITING CONDITION FOR OPERATION
3.4.8.3.1 No more than two high-pressure safety injection pumps shall be PN

OPERABLE and at least one of the follcwing overpressure protection systems s'all | 36§
be OPERABLE:

a. The Shutdowr Cooling System Relief Valve (PSV9349) with:
1) A 1ift setting of 406 ¢ 10 psig’, and

2) Relief valve isolation valves 3HVO337, 3HV9339, 3HV9377, and
3IHVA378 openyery PeN

or, 35¢

b. Tre Reactor Coolant System depressurized with an RCS vent of greater
t .n or eaual to 5.6 square inches.

APPLICABILITY: MODE 4 when the temperature of any one RCS cold leg is less

than or equal to that the enable temperatures specified in PEN
Table 3.4-3; MODE 5; and MODE 6 with when the reacter-vessel
head 1s on the rea.tor vessel and the RCS is not vented. 358

ACTION:

a. With the SDCS Relief Valve inoperable, reduce T, to less than
200°F, depressurize and vent the RCS through a greater than or equal
to 5.6 square inch vent within the next 8 hours.

b. With one or both SDCS Relief Valve isolation valves in a siagle SDCS
Relief Valve isolation valve pair (valve pair 3HV9337 and 3HV5339 or
valve pair 3HV9377 and 3HV9378) closed, open the closed valve(s) or
power-lock open the other SDCS Relief Valve isolation valve pair N
within 7-days 24 hours, or recuce T, to less than 200°F, 3s¢
depressurize and vent the RCS througﬁ a greater than or equal to 5.6
inch vent within the next 8 nours.

€. With more than two high-pressure nﬂ‘t{- injection pumps OPERABLE,
secure the third high-pressure safety injection pump by racking out FeN
%ghi‘uotgrhcircuit breaker or locking close its discharge valve 3564
within 8 hours,

" The 1ift setting pressure applicable to valve temperatures of less than or
equal to 130°¢F.
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