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RISCUSSION OF PROPOSED CHANGES

Intreduction

The North Anna Reactor Coolant Systems (RCS), specifically ihe Reactor
Pressure Vessels (RPV), are protected fiom material failure during low
temperature operations by imposing restrictions on RCS pressure. The
heatup and cooldown curves as well as the Low Temperature/Over-
pressure Protection System (LTOP) setpoints, provide the restrictions to
bound the area of operation end ensure RCS protection from non-ductile
failure. The regulatory requirements for providing these restrictions and
reevaluating them, are stipulated in 10 CFR 50, Appendix G.

The current heatup and cooldown curves and LTOP setpoints, will not be
valid after 10 effective full power years (EFPY) cumulative core burnup.
According 1o our most recent estimates in September, 1991, North Anna
Unit 1 1» expected to reach 10 EFPY in April, 1983 and Unit 2 in
September, 1993, In anticipation of the expiration of these curves,
Virginia Power has performed a safety evaluation to support implementing
revised curves and setpoints These new curve values and setpoints will
be valid through 12 EFPY for North Anna Unit 1 and 17 EFPY for North Anna
Unit 2.

Background

The heatup and cooldown curves are required by Appendix G of 10 CFR 50
and have been extrapolated to 12 EFPY and 17 EFPY for North Anna Units 1
and 2, respoctively, by including the effects of the incremental radiation
exposure on the reactor vessel beltline region. The results are referenced
to the analyses of the North Anna Units * and 2 Capsule U results. The
revised Appendix G curves were prepared using standard B&W and
Westinghouse methodologies including those found in Regulatory Guide
1.99 Rev. 2. PORV setpoints were developed to provide bounding heatup
and cooldown curve protection for the worst case mass and heat addition
low temperature overpressure transients.
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Technical Specification Changes

All Technical Specification changes described herein apply to North Anna
Units 1 and 2 with the exception of Specification 3.4.1.2, which is only
applicable to Unit 2.

Where possible, the Unit 2 specifications &nd associated bases have been
modified to be consistent in content and format with the Unit 1
specifications. These changes are considered to be adminisirative In
nature.

During the discussion of each specification, setpoints that are applicable
to Unit 2 only, will be in parentheses

Technical Specitication 3.1.2.2
REACTIVITY CONTROL SYSTEMS - FLOW PATHS - OPERATING

An axisting footnote to Technical Specification 3.1.2.2 has been revised to
specify that only one boron tiow path is required tc ba operable whenever
the temperature of one or more of the RCS cold legs is less than or equal
to 316°F (358°F for Unit 2). This requirement is provided to ensure
consistency with the requirements of T.8§. 3.1.24 (charging pump
operability), and to ensure that actual operating conditions are consistent
with those assumed in the mass addition transient analysis. The mass
addition transient analysis assumes that only one charging pump wi!l be
operable below the temperature defined in T.S. 3.1.22. The 316°F value
(358°F for Unit 2) corresponds to the pressurizer safety valve Ilift
setpoint of 2485 psig, on the composite heatup and cooldown curve. Below
these temperatures, the anticipated low temperature accidents may be
adequately mitigated by the automatic action of the PORV. In addition, for
Unit 2 only, this footnote has been applied to MODE 3 Applicability. This
is necessary because the new Unit 2 setpoint involves MODE 3 operation
between 350°F and 358°F.

VIRGINIA ELECTRIC AND POWER COMPANY
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Technical Speciftication 3.1.2.4
REACTIVITY CONTROL SYSTEMS - CHARGING PUMPS - OPERATING

An existing footnote to Technical Specification 3.1.2.4 has been revised to
specity that a maximum of one centrifugal charging pump shall be
operable whenever the temperature of one or more of the RCS cold legs is
less than or equal to 316°F (358°F for Unit 2). This requirement is
provided to ensure that actual operating conditions are consistent with
those assumed in the mass addition transient aralysis. The mass addition
transient analysis assumes that only one charging pump will be operable
below the temperature defined in T.8. 3.1.24. The 316°F value (358°F for
Unit 2) corresponds to the pressurizer safety valve lift setpoint of 2485
psig. on the composite heatup and cooldown curve.

In addition, for Unit 2 only, this footnote has been applied to the MODE 3
Applicability because the new Unit 2 setpoint involves MODE 3 operation
between 350°F and 358°F.

Technical Specification 3.4.1.2
REACTOR COOLANT SYSTEM - SHUTDOWN -MODE 3

This change applies (0 Unit 2 only. A footnote was added to Specification
3412 to specify that a reactor coolant pump shall not be started with
one or more of the RCS cold leg temperatures less than or equal to 358°F
unless the secondary water temperature of each steam generator is less
than £0°F above each of the RCS cold leg temperatures. This is necessary
because the new setpoint encompasses a small portion of MODE 3 ( »350°F
<358°F). This requirement is provided to ensure that actual operating
conditions are consistent with those assumed in the heat addition
transient analysis. The heat addition transient assumes that a 50 degree
ternperature differential exists between the secondary and primary sides
o' the steam generator when a reactor coolant pump is started. The 358°F
value corresponds to the pressurizer safety valve lift setpoint of 2485
psig on the composite heatup and cooldown curve.

VIRGINIA ELECTRIC AND POWER COMPANY
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Technical Specification 3.4,1.3
REACTOR COOLANT SYSTEM - SHUTDOWN - MODES 445

An existing footnote to Technical Specification 3.4.1.3 has been reviced to
specity that a reactor coolani pump shall not be started with one or more
of the RCS cold leg temperatures less than or equal to 316°F (358°F for
Unit 2) unless the secondary water temperature of each steam generator
is less than 50°F above each of the RCS cold lag temperatures. This
requitement is provided to ensure that actual operating conditions are
consistent with those assumed in the heat addition transient analysis.
The heat addition transient assumes that a 50 degree temperature
differential exists between the secondary and primary sides of the steam
generator when a reactor coolant pump Is started. The 316°F value (358°F
for Unit 2) corresponds to the pressurizer safety valve lift setpoint of
2485 psig, on the composite heatup and cooldown curve.

Technical Specification 3.4.9.1
REACTOR COOLANT SYSTEM - PRESSURE/TEMPERATURE LIMITS

T.5. 3491 ind'cates that T.§. Figures 3.2-2 and 3.4-3 provide pressure
and temperature operating limitations at criticality. The criticality limit
line has been eliminated from the heatup curve in Figure 3.4-2 in favor of
the more restrictive 1.8 3.1.1.5 minimum temperature for criticality. The
ttef TS 3491 has been moditied to reflect this change.

Technical Specification Figures 3.4-2 and 3.4.3
PRESSURE/TEMPERATURE LIMITS - HEAT UP&COOLDOWN CURVES

Revised T.S. Figures 342 and 3.4-3 have been prepared presenting the
revised Unit 1, 12 EFPY and Unit 2, 17 EFPY heatup and cooldown curves.
The revised curves do not include allowances for tempera ire and
measurement uncertainty. The bases have been modified to reilect this
change. The development of these curves is discussed in greater detail in
a later section. The criticality limit line has been excluded from the
heatup curve in Figure 3.4-2 in favor of the more restrictive Technical
Specification 3.1.1.5, Minimum Temperature For Criticality. (The Material
Property Bases table, presented on these figures, has heen added to the
Bases.)

VIRGINIA ELECTRIC AND POWER COMPANY
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Technicul Specification 3.4.9.3
RCS - OVERPRESSURE PROTECTION SYSTEMS

The LTOP setpoints have been changed to provide bounding heatup and
cooldown curve protection. The development of these revised setpoints is
discussed in greater detail in a later section. For Unit 2, LCO 3943 (¢),
has been eliminated. The maximum pressurizer water volume requirement
has been eliminated in favor of requiring low temperature overpressure
protection via automatic operation of the LTOP system below 321°F. The
maximum pressurizer water volume requirement was eliminated from the
Unit 1 Specification 3.49.3 in a previous amendment(d),

Technical Specification 3.,5.2
EMERGENCY CORE COOLING SUBSYSTEMS - Tavg > 350°F

ACTION ¢, has been revised to allow the provisions of Specificaticn %04
to be not applicable to ACTIONS a and b for one hour following heaiup
above 316°F (358°F for Unit 2) or prior to cooldown below 316°F (358°F
for Unit 2).

Also, for Unit 2 only, a footnote and a # sign have been added which are
applicable to LCO 352 (a) and (b). This added footnote specifies that a
maximum of one centrifugal charging pump shall be operable whenever e
temperature of one or more of the RCS cold legs is less than or equal to
358°F for Unit 2 and is necessary because the new Unit 2 setpoint
involves MODE 3 operation between 350°F and 358°F,

These changes ensure that actual operating conditions are consistent with
those assumed in the mass addition transient analysis. The mass addiuon
transiert analysis assumes that only one charging pump will be operable
belowr 316°F (358°F for Unit 2). The 316°F value (358°F for Unit 2)
corresponds to the pressurizer safety valve lift setpoint of 2485 psig, on
tt.a com posite heatup and cooldown cuive.

VIRGINIA ELECTRIC AND POWER COMPANY
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Technical Specification 3.5.3
EMERGENCY CORE COOLING SUBSYSTEMS - Tavg « 350°F

The existing footnote in the Specification has been revised such that a
maximum of one centrifugal charging pump shall be operable whanever the
temperature of one or more of the RCS co.d legs is less than or equal to
316°F (358°F for Unit 2). These changes ensure that actual operating
conditions are consistent with those assumed in the mass addition
fransient analysis. The mass addition transient analysis assumes that
only one charging pump will be operable below 316°F (358°F for Unit 2).
The 316°F value (358°F for Unit 2) corresponds to the prossurizer safety
valve lift setpoint of 2485 psig, on the camposite heatup and cooldown
curve.

Conglusions
The attached Technical Analysis supports the following conclusions:

The heatup and cooldown curves required by Appendix G of 10 CFR 50 have
bean extrapolated to 12 EFPY and 17 EFPY for North Anna Units 1 and 2,
respectively, by including the effects of the incremental radiation
exposure on the reactor vessel beltline region. The results are referenced
to the analyses of the North Anna Units 1 and 2 Capsule U tesults. The
revised Appendix G curves were prepared using standard B&W and
Westinghouse methodolog.es including Regulatory Guide 1.99 Rev. 2. LTOP
setpoints were developed to provide bounding heatup and cooldown curve
protection for the worst case mass and heat addition low temperature
overpressure transients.

The next Unit 1 reactor vessel surveillance capsule (Capsule X) is
scheduled to be removed after the tenth fuel cycle (10 EFPY) which allows
sufficient time for analysis prior to exceeding 12 EFPY. The next Unit 2
reactor vessel surveillance capsule (Capsule W) is scheduled to be
removed after the thirteenth fuel cycle (15 EFPY) which allows sufficient
time for analysis prior to exceeding 17 EFPY.

The heatup and cooldow!. urves prepared by B&W and Westinghouse were
determined in a conventional manner according to Section |ll of the ASME
code as required by 10 CFR 50 Appendix G. Both steady-state and
transient thermal conditions were considered in order to bound the
possible combinations of pressure (i.e. membrane) and thermal stresses.

VIRGINIA ELECTRIC AND POWER COMPANY
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The new North Anna Unit 1 low temperature overpressure protection
system PORV lift settings should be less than or equal to 450 psig
whenever any RCS cold leg temperature is less than or equal to 270°F, and
less than of equal to 300 psig whenever any RCS cold leg temperature is
less than 150°F.

The new North Anna Unit 2 low temperature overpressure protection
sys' o PORV lift settings should be less than or equal to 510 psig
whi @ever any RCS cold leg ternperature is less than or equal to 321°F, and
less than or equal to 360 psig whenever any RCS cold leg temperature is
less than 210°F.

Pressurizad Thermal Shock (PTS) evaluations were mac~ for the limiting
beltling locations. It was demonstrated that: (1) predicted end-of-license
fluences do not result in RTprg values in excess of the screening criteria
when calculated using the methodology of Regulatory Guide 1.99, Revision
2, (2) there is an excellent comparison between exparimentally
determined and calculated ve .l fluences; and (3) the extrapolated
fluences at the butnup limit to which the revised heatup and cooldown
curves are applicable for each unit are significantly Icss than tka
extrapciated end-of-license fluences (which have obeen demorstraiad to
not result in a violation of PTS screening criteria). On this basis it may
be concluded that there is neither a significant change in predicted RTprs
values; nor is there a PTE concern for either unit up to the burnup limit to
which the revised heatup and cooldown curves are vahd.

VIRGINIA ELECTRIC AND POWER COMPANY
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REAGTIVITY CONTROL SYSTENS
ELOW PATIS - QPERATING

IMITING COHDITION FOR OPERATION
3.1.2.2 Lach of the following boron injection flow paths shall be OPERABLE:

a The flow path from the boric acid tanks via a boric acid transfer pump and
a charging pump 10 the Reactor Coolant System, and

b. Tho flow path from the refueling waler storage tank via a charging pump o
the Fieactor Coclant System.

| APPLICABILTY.  MODES -, 2, 3 AND 4#.
| ACTION.
a With the flow pala trom the boric acid tanks inoperable, restore the
inoperable flow path 1o OPERABLE status wi'hin 72 hours or be in al least
HOT STANDEY and borated 1o a SHUTDOWN «'ARGIN equivalent 1o at least
1.77% Ak/k at 200°F within the next 6 ho »4; restore the flow nath 10

OPERABLE status within the next 7 days or be |, "OLD SHUTDOWN within the
next 40 hours

b. With the flow palh from the refueling water siorage tank inoperable, restore
the flow path 1o OPERABLE status within oré hour or be In at least HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the
foliowing 30 hours.

ILLANCE REQUIREMENTS
S S —————

[ 4 1.2.2  Each of the above required fow paths shall be demonsirated OPERABLE !

| ': a Al least once per 7 days by veritying that tha _',mpnmuu of the hea! traced
portion of the flow path from the boric acid ' 's<s i 2 115°F,

# Only one boron injection tiow path is required to be OPERABLE whenever the
temperature of one or more of the RCS cold legs is less then or equal 1o 316°F, |

NORTH ANNA - UNIT 1 3.4 1-9 Amendment No.-16,68, 147,



3.1.2.4 Alleas! two charging pumps shall be OPERABLE.

APPLIGABILITY: MODES 1,2, 3and 4’
ACTION:

With only one charging pump OPERABLE, restore a second charging pump 1o
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated 10 a
SHUTDOWN MARGIN equivalent 10 at least 1.77% Ak/k at 200°F within tha next
6 hour ; restore a second charging pump to OPERABLE status within the next 7
days of be in COLD SHUTDOWN within the next 30 hours. The provisions of
Specification 3.0.4 are not applicable for one hour following heatup above 316°F
of prior 10 cooidown below 316°F.

41241 The above required charging pumps shall be demonsirated OPERABLE by
veritying, that on recirculation flow, each pump develops a discharge pressure
of 2 2410 psig when tested pursuant 1o Specification 4.0.5.

41,242 Al charging pumps, excep! the above required OPERABLE pump, shall be
denienstrated inoperable at least once per 12 hours whenever the temperature of
one of mure of the RCS cold legs is less than or equal 1o 316°F by veritying that |
the switches in the Control Room have been placed in the pull 1o lock position.

* A maximum of one centrifugal charging pump shall be OPERABLE whenever the
temperature of one or more of the RCS cold legs is less than or equal 1o 316°F, |

NORTH ANNA - UNIT 1 3/4 112 Amendment No. 8,148,447,



34.1.3 a Alleast two of the coolant lbops listed below shall be OPERABLE:

e

4
5.

Reaclor Coolant Loop A and ils associated steam generator and reaclor
coolant pump,

Reactor Cooto!n Loop B and its associated steam generalor and reactor
coolant pump,

Reactor Coolapt Loop C and its associated steam generalor and reactor
coolant pump,

Residual Meal Removal Subsystem A"’

Residual Heal Removal Subsystem B."

b. At least one of the above coolant loops shall be in operation,” "

APPLICABILITY:
ACTICH:

MODES 4 and 6

a With less than the above required loops OPERABLE, immediately Initiate

corrective action 1o return the required loops to OPERABLE status as soon
as possible; be in COLD SHUTDOWN within 20 hours.

. With no coolant loop in opsration, suspend all operations involving a

reduction in boron concentration of the Reactor Coolant System and
immediately initiate corrective action to return the required coolant loop

to operation.

A reactor coolant pump shall not be started with one or more of the RCS cold leg
temperciures less than or equal 1o 316°F unless the secondary water temperature of |
each steam generator is less than 50°F above each of the RCS cold leg temperatures.

The offsite or emeigency power so'rce may be inoperable in MODE §.
All reactor coolant pumps and residual heat removal pumps may be dé-energized for

up 10 1 hour provided 1) no operations are permitied that would cause dilution of the
reactor coolant system boron concentration, and 2) core outlet temperature is

maintained at least 10°F below saturation temperawre.

NORTH ANNA - UNIT 1 3/4 4.3 Amendment No. 46,32 447,



4449 PRESSURETEMPERATURE LIMITS
REACTOR COOLANT SYSTEM
JMITING CONDITION FOR OPERATION
3491 The Reactor Coolant System (except the prassurizer) lemperature and pressure
shall be limited In accordance with the limit lines shown in Figures 3.4-2 and
3.4.3 during heatup, coolduwn, and inservice leak and hydrostatic testing with: |
a A maximum heatup of 60°F in any one hour period.
b. A maximum cooldown of 100°F in any one hour period.
¢. A maximum temperature change of lcss than or equal 1o 10°F in any one hour
period during inservice hydrostatic and leak testing operations above the
heatup and cooldown limit curves.

APPLICABILITY: At all times.

| TN

With any of the above limits exceeded, restore the temperature and/or pressure
10 within the limit within 30 minutes; perform an engineering evaluation to
determine the effects of the out-of-limit condition on ‘he structural integrity of
the Reactor Coolant Systam; determine that the Reactr ' Coolant System remains
acceptable for continued operations or be i at least, ¢ OT STANDBY within the
next 6 hours and reduce the RCS Tavg and pressure 7 less than 200°F and 500
psig, respectively, within the following 30 hours. @

:" w' —— RE R W HITSTEIRLANLA LR LSO D SN I G L AR R R R T LS B AR R T E R

4.4.9.1.1 The Reactor Coolant System temperature and pressure shall be determined 10 be
within the limits at least once per 30 minutes during system heatup, cooldown
and inservice leak and hyd ostatic testing operations.

4.4.9.1.2 The reactor vessel materia! irradiation surveillance specimens shall be removed
and examined, to determine changes in material properties, at the intervais
required by 10 CFR 50, Appendix H  The results of these examinations shall be
used to update Figures 3.4-2 and 3.4-3,

NORTH ANNA - UNIT 1 3/4 4-26 Amendment No.-86,
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Figure 3.4-2 Unit 1 RCS HEATUP P/T Limits

Valid to 12 EFPY

Heatup Rates: 0-60°F/Mr,

(Margins for Instrument Errors NOT Included)
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Figure 3.4-3 Unit 1 RCE COOLDOWN P/T Limits
Valid to 12 EFPY Cooldown Rates: 0-100°F/Hr.
(Margins for Instrument Errors NOT Included)
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3493

At least one of the following overpiessure Jrotection systems shall be OPERABLE:

a Two power operated relief valves (PORVS) with a lift setting of. 1) less than

of equal 10 450 prig whenever any RCS cold leg temperature (s less than or
equal 1o 270°F, and 2) less than or equal 10 390 psig whenever any RCS cold
leg temperature is less than 150°F, or

b. A reactor coolant system veni of greater than or equal 1o 2.07 square inches.

APPLICABILITY:  When the temperature of one or more of the RCS cold legs is less than or

ACTION:

equal 10 270°F, excep! when the reactor vessel head is removed.

With one PORV Inoperable, either restore the inoperable PORV 10 OPERABLE
status within 7 days or depressurize and vent the RCS through 2.07 square
inch vent(s) within the next 8 hours; maintain the RCS in a vented condition
until both PORVs have been restored to OPERABLE status.

. With both PORVs inoperable, depressurize and vent the RCS through a 2.07

square inch vent(s) within 8 hours; maintain the RCS in a vented condition
until both PORVs have been restored (o OPERABLE status.

In the event either the PORVs or the RCS vent(s) a  used 10 mitigate a RCS
pressure transient, a Special Report shall be prepared and submitted o the
Commission pursuant to Specification 6.9.2 within 30 days. The report shall
describe the circumstances initiating the transient, the effect of the PORVs or
veni(s) on the transient and any corrective action necessary 1o prevent
recurrence.

The provisions of Specification 3.0.4 are not applicable.

NORTH ANNZ. - UN'T 1 3/4 4-31 Amendment No.-16, 74,447,



NORTH ANNA - UNIT 1 3/4 §5-3

Two independent ECCS subsystems shall be OPERABLE with each subsystem
comprised of:

a One OPERABLE centrifugal charging pump,
b. One OPERABLE low head safety injection pump,
¢. An OPERABLE flow path capable of transferring fluid to the Reactor Coolant

Systerm when taking suction from the refueling water slorage tank on a safety
injection signal or from the containment sump when suction is translerred
during the recirculation phase of operation or from the discharge of the
oulside recirculation spray pump.

APPLICABILITY:  MODES 1,2 and 3.

a With one ECCS subsystem inoperable, restore the | rable subsystem 1o

OPERABLE status within 72 hours or be in HOT SHUTDOWN within the next
12 hours.

. In the ovent the ECCS is actuated and injects water into the Reaclor Coolant

System, a Special Report shall be prepared and submitted 1o the Commission
pursuant 1o Specification 6.9.2 within 90 days describing the circumstances
of the actuation and the total accumulated actuation cycles to date.

The provisions of Specification 3.0.4 arz not applicable 1o 35.2a and 3.5.2b
for one hour following heatup above 316°F or prior 1o cooldown below 316°F.

Amendment No. 3,46, 417,




363 As a minimum, one ECCS subsyster comprised of the following shall be
OPERABLE
a One OPERABLE centrifugal charging pump#,
b. One OPERABLE low head safety injection pump#, and
¢c. An OPERABLE flow path capable of automatically transferring fluid 1o the
reactor coolant system when taking suction rom the refueling water slorage
tank or from the containment sump when the suction is transfered during
the recirculation phase of operation or from the discharge of the outside
recirculation spray pump.
APPLCABILITY:  MODE 4.
ACTION:

With no ECCS subsystem OPERABLLC because of the inoperability of either the
centritugal charging pump or the flow path from the refueling water siorage
tank, restore at least one ECCS subsystem to OPERABLE status within 1 hour
or be in COLD SHUTDOWN within the next 20 hours.

. With no ECCS subsystem OPERABLE tecause of the inoperability of the low

head safety injection pump, restore at least one ECCS subsystem 10 OPERABLE
status or mairtain the Reactor Coolant System Tavg less than 350°F by use of
alternate heat removal methods.

In the event the ECCS is actuated and injects water into the Reacior Coolant

: System, a Special Report shall be prepared and submitted 10 the Commission

pursuant to Specification 6.5.2 within 90 days describing the circumstances
of the actuation and the 1otal accumulated actuation cycles 10 date.

# A maximum of one centrifugal charging pump and one low head safety injection pump
shall be OPERABLE whenever the temperature of one or more of the RCS cold legs is
less than or equal 10 316°F.

NORTH ANNA - UNIT 1 3/4 5-6 Amendment No. 3,46, 84,447,
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The ACTION statement permitting POWER OPERATION to cctinue for limited time
periods with the primary coolant's specific activity » 1.0 ~uCigram DOSE EQUIVALENT
1131, but within the allowable limit shown on Figure 3.4-1, accormmodates possible iodine
phenomenon which may occur followi. g changes in THERMAL POWER.

Reducing Tavg to < S00°F prevents the relaase of activity should a steam generator
tube rupture since the saturation pressure of the primary coolant is below the lift pressure
of the atmospheric steam relief valves. The surveillance requirements provide adequate
assurance that excessive specific activity levels in the primary coolant will be detected in
sufficient time 1o take corrective action. !nformation obtained on iodine spiking will be used
1o assess the parameters associaled with spiking nhenomena. A reduction in frequency of
isotopic analyses following power changes may be permissible if justified by the data
oblained.

449 PRESSURTTEMPERATURE LIMITS

Ali o nponents in the Reactor Coolant System are designed 10 withstand the ehects 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 5.2 of
the UFSAR. During startup and shutdown, the rates of temperature ang pressure changes are
limited so that the maximum specified heatup and cooldown rates are consistent with the
design assumptions and satisty the siress limits for cyclic operation.

During heatup, the thermal gradients in the reactor vessel wall produce thermal
stresses which vary from compressive at the inner wall to tensile at the outer wall. These
thermal induced compressive stresses tend 10 alleviate the tensile stresses induced by the
internal pressure. Therefore, a pressure-temperature curve based on sleady state
conditions (i.e., no thermal stresses) represents a lower bound of all similar curves for
finite heatup rates when the inner wall of the vessel 1s treated as the governing location.

The heatup analysis also covers the determination of pressure-temperature
limitations for the case in which the outer wall of the vessel becomes the controlling
location. The thermal gradients established during neatup produce lensile siiesses at the
outer wall of the vessel. The.e stresses are additive to the pressure induced tensile stresses
which are already present. The thermal induced stresses at the cuter wall of the vessel are
tensile and are dependent on both the rate of heaiup and the time along the heatup ramp;
therefore, a lower bouna curve similar to that described for the heatup of the inner wall
cannot be defined. Consequently, for the cases in which the outer wall of the vessel becomes
the stress controlling location, each heatup rate of interest must be analyzed on an
individual basis.
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The heatup limit curve, Figure 3.4-2, is a composite curve which was prepared by
Jdetermining the most conservative case, with either the inside or outside wall controliing
for any heatup rate up to 60°F per hour. The cooldown limit curves of Figure 3.4-3 are
composite curves which were prepared based upon the same type analysis with the exception
that the controlling location is always the inside wall where the cooldown thermal gradients
tend to produce tensile stresses while producing compressive strm.sses at the outside wail.
The heatup and cooldown curves are prepared based upon the me .t limiting value of the
predicted adjusted reference temperature at the end of 12 EFPY. The adjusted refererce
temperature was calculated using results from a capsule removed after the sixth fuel cycle.
The results are documented in Westinghouse Report WCAP-11777, February 1988 and
Babcock and Wilcox Report BAW-2146, October, 1991,

The reactor vessel materials have been tested to determine their tial RTNDT. The
results of these tests are shown in the UFSAR and WCAP-11777. Reactor operation and
resultant fast neutron (E»1 Mev) irradiation will cause an increase in the RTKDT.
Therefore, an adiusted reference temperalure, based upon the fluence and copper content of
the material in question, can be predicted using US NRC Regulatory Guide 1.98, Revision 2.
The heatup and cooldown limit curves (Figure 3.4-2 and Figure 3.4-3) inciude predicted
adjustments for this shift in RTNDT at the end of 12 EFPY. The reactor vessel beltline
region material properties are lisied in Table B.3.4-1.

The actual shift in RTNDT of the vessel material will be established periodically during
operation by removing and evaluating, in accerdance with ASTM E185-70, reactor vessel
material irradiation surveillance specimens installed near the inside wall of the reactor
vessel in the core area. 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. The heatup and
cooldown curves must be recalculated when the ARTNDT determined from the surveillance
capsuie is different from the calculated ARTNDT for the equivalent capsule radiation
exposure.

The pressure-temperature limit lines shown on Figure 3.4-2 for inservice leak and
hydrostatic testing have been provided to assure compliance with the minimum temperature
requirements of Appendix G to 10 CFR 50. The minimum temperature for criticality
specified in T.S. 3.1.1.5 assures compliance with the criticality limits of 10 CFR §0
Appendix G.

The number of reactor vessel irradiation surveillance specimens and the frequencies
for removing and testing these specimens are provided in the UFSAR and WCAP-11777 to
assure compliance with the requirements of Appendix H to 10 CFR Part 50.

The limitations imposed on pressurizer heatup and cooldown and spray water
temperature differential are provided to assure thal the pressurizer is operated within the
design criteria assumed for the fatigue analysis performed in accordance v ith the ASME Code
requirements.
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The OPERABILITY of two PORVs or an RCS vent opening of greater than 2.07 square
inches ensures that the RCS will be protected from pressure transients which could exceed
the limits of Appendix G to 10 CFR Part 50 when one or more of the RCS cold legs are less
than or equal 1o 270°F. Either PORV has adequate relieving capability 1o protect the RCS
from overpressurization when the transient is limited to either (1) the start of an idie RCP
with the secondary waler temperature of the steam generator less than or equal to “0°F
above the RCS ccld leg temperatures or (2) the start of a charging pump and its injection
into a water solid RCS.

Automatic or passive low temperature overpressure protection (LTOP) is required
whenever any RCS cold leg temperature is less than 270°F. This temperature is the water
temperature corresponding 1o a metal temperature of at least the limiting RTNDT+! F+
instrument uncertainty, Above 270°F administrative control is adequate p ~ cction
to ensure the limits of the heatup curve (Figure 3.4-2) and the cooldown curve
(Figure 3.4-3) are not violated. The concept of requiring automatic LTOP at the lower end,
and administrative contro! at the upper end, of the Appendix G curves is further discussed in
NRC Generic Letter 88-11.

Table B.3.4-1
MATERIAL PROPERTY BASIS

Controlling Materiai: Lower Shell Plate Forging
Copper Content: 0.15§ Wi.%
Nickel Content: 0.80 WtL%
Initial RTndt: 38°F
RTngdt After 12 EFPY: 1/4T, 145°F

3/4T, 122°F
Cooidown Rate: <100°F/Hr.
Heatup Rate: <B60°F/Hr.
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With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is acceptable
without single failure consideration on the basis of the stable reactivity condition of the
reactor and the limited core cooling requirements.

The limitation for a maximum of one centrifugal charging pump and one low head safety
injection pump to be OPERABLE and the Surveillance Requirement to verify all charging
pumps and low head safety injection pumps except the required OPERABLE pump 1o be
inoperable below 316°F provides assurance that a mass addition pressure transient can be
reiieved by the operation of a single PORV,

| The Surveillance Requirements provided to ensure OPERABILITY of each component ensures
that at a minimum, the assumptions used in the safety analyses are met and that subsystem
OPERABILITY is maintained.

| 34,54 BORON INJECTION SYSTEM
The OPERABILITY of the boron injection system as part of the ECCS ensures that sufficient
negative reactivity is injected into the core to counteract any positive increase in reactivity

caused by RCS system cooldown. RCS cooldown can be caused by inadvertent
depressurization, a loss-of-coolant accident or a steam line ruplture.

The limits on injection tank minimum contained volume and boron concentration ensure that
the assumptions used in the steam line break analysis are met.

| The OPERABILITY of the redundant heat tracing channels associated with the boron injection

system ensure that the solubllity of the boron solution will be maintained abové the
solubility limit of 111°F at 15,750 ppm boron.
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REACTIVITY CONTHOL SYSTEMS
ELOW PATHS : QPERATING

LUMITING CONDITION FOR OPERATION

3.1.2.2 Al least iwo of the following three boron injection tiow paths shall be OPERABLE:

a The fiow path from the boric acid tanks via a boric acid transfer pump and
a charging pump 1o the Reactor Coolant System.

b. Two flow paths from the refueling water storage tank via charging pumps |
to the Reactor Coolant System.
APPLICABILITY:  MODES 1, 2, 3¥ AND 4¥. |

ACTION:

With only one of the above required boron injection flow paths fo the Reactor
Coolant System OPERABLE, resto:e at least two boron injection flow paths to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 1.77% delta
k/k at 200°F within the next & hours; restore at least two flow paths to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the
next 30 hou:s.

SURVEILLANCE P=QUIREMENTS
4.1.2.2 Each of the above required flow paths shall be demonstrated OPERABLE:

a At least orce per 7 days by verifying that the temperature of the heat traced
portion of the flow path from the boric acid tanks is greater than or equal to
115°F when it is a required water source.

#  Only one boron injection flow path is required to be OPERABLE whenever the
temperature of one or more of the RCS cold legs is less than or equal to 358°F. |
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BEACTIVITY CONTROL SYSTEMS
CHARGING PUMPS - OPERATING

UMITING CONDITION FOR OPERATION

3.1.2.4 At least two charging pumps shall be OFERABLE.

APPLICABILITY: MODES 1, 2, 3¥ and 4¥,

ACTION:

With only one charging pump OPERABLE, restore a second charging pump ‘o
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated 1o a
SHUTDOWN MARGIN eauivalent to at least 1.77% deita k/k at 200°F within the
next 6 hours; restora a second charging pump 12 OPERABLE status within the
next 7 days or be in COLD SHUTDOWN within the next 30 hours. The provisions
of Specification 3.0.4 are not applicable for one hour following heatup above
358°F or prior to cooldown below 358°F,

SURVEILLANCE REQUIREMENT'3

4.1.2.4.1 The above required charging pumps shall be demonstrated OPERABLE Ly
verifying, that on recirculation flow, each pump develops a discharge pressure cf
greater than or equal ‘o 2410 psig when tested pursuant to Specification 4.0.5.

4.1.2.4.2 All charging pumps, except the above required OPERABLE pump, shall be
demonstrated inoperable at least once per 12 hours whenever the temperature of
one or more of the RCS cold legs is less than or equal to 358°F by verifying that |
the control switch is in the pull 10 lock position.

# A maximum of one centrifugai charging pump shall be OPERABLE whenever the
temperature of cne or more of the RCS cold legs is less than or equal to 358°F. |

NORTH ANNA - UNIT 2 5/4 1-12 Amendment No.



BEACTOR COQLANT SYSTEM
HOT STANDBY

LIMITING CONDITION FOR OPERATION

3.4.1.2 a Atleasttwo of the reactor coolant loops listed below shall be OPERABLE:

1. Reactor Coolant Loop A and its associated steam generator and reactor
coolant pump, |

2. Reactor Coolant Loop B and its associated steam generator and reactor

coolant pump,” |
3. Reactor Coolant Loop C and its associa‘ed steam generator and reactor
coolant pump,” |
b. At least one of the above coolant loops shall be in operation.” """ |
APPLICABILITY: MODE3

ACTIC.«:

a With less than the above required loops OPERACLE, restore the required
loops 1o OPERABLE status with in 72 hours or be in HOT SHUTDOWN within
the next 12 hours.

b. With no coolant loop in operation, suspend all operations involving a
reduction in boron concentration of the Reactor Coolant System and
immediately initiate corrective actions to return the reauired coolant loop to
operation.

SURVEILLANCE REQUIREMENTS

4.4.1.2.1 At least the above required reactor coolant pumps, it not in operation, shall be
determined to be OPERABLE once per 7 days by verifying correct breaker
alignments and indicated power availability.

4.4.1.2.2 At least one cooling loop shali be veritied 1o be in operation and circulating
coolant at least ence per 12 hours,

A reactor coolant pump shall not be started with one or more of the RCS cold leg
terperatures less than or equal to 358°F unless the secondary water temperature of each
steam generator is less than 50°F above each of the RCS cold leg temperatures.

All reactor coolart pumps may be de-energized for up to 1 hour provided (1) no operations
are permitted that wculd cause dilution of the reactor coolant system boron concentration,
and (2) core outiet temperature is maintained at least 10°F below saturation temperature,

The requirement to have one coclant loop in operation is exempted during the performance of
the boron mixing tests as stipulated in License Condition 2.C(15){f; and 2.C(20)(b).
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BEACTOR COOLANT SYSTEM

SHUTDOWN

LIMITING DITION FOR OPERAT

3.4.1.3 a Atlleas! two of the coolant loops listed below shall be OPERABLE:

1.

4.
S

Reactor Coolant Loop A and its associated steam genarator and reactor
coolant pump,

. Reactor Coolant Loop B and its rssociated steam generator and reactor

coolant pump,’

. Reactor Coolant Loop C and its associaled sieam generator and reactor

coolant pump,”
Residual Heal Removal Subsystem A"
Residual Heat Removal Subsystem B.”

b. Al least one of the above coolant loops shall be in operation.””

APPLICABILITY:
ACTION:

MODES 4 and §

a With less than the above required lcops OPERABLE, immediately initiate
corrective action to return the required loops to OPERABLE status as soon as
possible; be in COLD SHUTDOWN within 20 hours.

b. With no coolant loop in operation, suspend all operations involving a
reduction in boron concentration of the Reactor Coolant Sysiem and
immediately initiate corrective action to return the required coolant loop to
operation.

A reactor coolant pump shall not be started with one or more of the RCS cold leg
temperatures less than or equal to 358°F unless the secondary water temperature of
each steam generator is less than 50°F above each of the RCS cold leg temperatures.

The offsite or emergency puwer source may be inoperable in MODE 5.

All reactor coolant pumps and residual heat removal pumps may be de-energized for
up to 1 heur provided 1) no operations are permitted that would cause dilution of the
reactor coolant system boron concentration, and 2) core outlet temperature is
maintained at ieast 10°F below saturation temperature.
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BEACTOR COOLANT SYSTEM

Y449 PRESSURETEMPERATURE LIMITS
BEACTOR COOLANT SYSTEM
MITING DITION FOR T

3.4.9.1 The Reactor Coolant System (except the pressurizer) lemperature and pressure
shall be limited in accordance with the limit lines shown in Figures 3.4-2 and
3.4-3 during heatup, cooldown, and inservice leak and hydrostatic testing with:

a A maximum heatup of 60°F in any one hour period.
b. A maximum cooldown of 100°F in any one hour period.

¢. A maximum temperature change of less than or equal to 10°F in any one hour
perioo during inservice hydrostatic and leak testing operations above the
heatup and cooldown limit curves.

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; perform an engineering evaluation to
determine the e:fucts of the out-of-limit 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 Tavg and pressure to less than 200°F and 500
psig, respectively, within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.9.1.1 The Neactor Coolant System temperature and pressure shall be determined to be
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