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September 15, 2005

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Subject: Oconee Nuclear Station, Units 1, 2, and 3
Dockets Nos. 50-269,270, and 287
License Amendment Request: Adoption of GL 96-03,
"Relocation of the Pressure Temperature Limit Curves
and Low Temperature Overpressure Protection System
Limits" and TSTF-419-A, Rev. 0, "Revise PTLR
Definition and References in ISTS 5.6.6, RCS PTLR"
Technical Specification Change Number 2005-04

Pursuant to 10 CFR 50.90, Duke Energy Corporation (Duke) hereby
requests an amendment to its Renewed Facility Operating Licenses
DPR-38, DPR-47 and DPR-55 for Oconee Nuclear Station (ONS),
Units 1, 2,and 3, respectively. The proposed change will create
a Pressure and Temperature Limits Report (PTLR) based on the
guidance provided in Generic Letter (GL) 96-03 "Relocation of
the Pressure Temperature Limit Curves and Low Temperature
Overpressure Protection System Limits" and TSTF-419-A, Rev. 0,
"Revise PTLR Definition and References in ISTS 5.6.6, RCS PTLR."
The proposed change relocates the Pressure Temperature Limit
(PTL) Curves of Technical Specification (TS) 3.4.3 to the
Selected Licensee Commitments (SLC) Manual and adds TS section
5.6.9 to reflect the GL requirements for the relocation.

This change is consistent with GL 96-03 and TSTF 419-A, Rev. 0
that was approved by the NRC on March 21, 2002. The required
NRC approved methodology is contained in the Babcock and Wilcox
Owners Group Topical Report, BAW-10046A, Rev 2, dated June 1986
and approved by the NRC on April 30, 1986. Amendment Nos. 307,
307, and 307 dated October 1, 1999, extended the PTL curves to
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33 EFPY based on the methodology in BAW-10046A, Rev 2, and
alternative rules provided by ASME Code Case N-514, N-588 for
circumferential flaws, and N-626 (Now designated N-640) for Kic
fracture toughness.

Attachment 1 provides the re-typed TS pages. Attachment 2
provides a mark-up of the affected TS pages. Attachment 3
provides the proposed PTLR. The technical justification for the
amendment request is included in Attachment 4. Attachments 5
and 6 contain the No Significant Hazards Consideration
Evaluation and the Environmental Impact Analysis, respectively.

The proposed change to the TS has been reviewed and approved by
the Plant Operations Review Committee and Nuclear Safety Review
Board.

No new commitments are being made as a result of this request.
NRC approval of this LAR is requested by October 15, 2005 to
support Unit 2's shutdown for refueling. An implementation
period of 7 days is requested.

The following Utilities have submitted and gained approval for
similar submittals: FENOC-Beaver Valley in an SER dated July 15,
2003; Exelon Generation Company-Byron and Braidwood in as SER
dated January 23, 1998; Southern Company-Vogtle in an SER dated
March 28, 2005; PGE-Diablo Canyon in an SER dated May 13, 2004;
and OPPD-Fort Calhoun in an SER dated August 15, 2003.

Implementation of these changes will not result in an undue risk
to the health and safety of the public.

The Oconee Updated Final Safety Analysis Report has been
reviewed and no changes are necessary to support this LAR.

Pursuant to 10 CFR 50.91, a copy of this proposed amendment is
being sent to the South Carolina Department of Health and
Environmental Control for review, and as deemed necessary and
appropriate, subsequent consultation with the NRC staff.
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If there are any additional questions, please contact Reene'

Gambrell at (864) 885-3364.

Very ly yours,

R. J" es, Vice President
Ocon Nuclear Site
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cc: Mr. L. N. Olshan, Project Manager
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 0-14 H25
Washington, D.C. 20555

Mr. S. Peters
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 0-14 H25
Washington, D.C. 20555

Dr. W. D. Travers, Regional Administrator
U.S. Nuclear Regulatory Commission - Region II
Atlanta Federal Center
61 Forsyth St., SW, Suite 23T85
Atlanta, Georgia 30303

Mr. M. C. Shannon
Senior Resident Inspector
Oconee Nuclear Station

Mr. Henry Porter, Director
Division of Radioactive Waste Management
Bureau of Land and Waste Management
Department of Health & Environmental Control
2600 Bull Street
Columbia, S.C. 29201
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bcc: w/attachments
L. F. Vaughn
R. L. Gill
C. J. Thomas
L. A. Keller
S. D. Capps
R. J. Freudenberger
R. C. Gamberg
S. L. Batson
D. B. Coyle
K. R. Redmond
R. V. Gambrell
ELL
NSRB
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Ron Jones, being duly sworn, states that he is Vice President,
Oconee Nuclear Site, Duke Energy Corporation, that he is
authorized on the part of said company to sign and file with the
U.S. Nuclear Regulatory Commission this revision to the Renewed
Facility Operating License Nos. DPR-38, DPR-47, DPR-55; and that
all the statements and matters set forth herein are true and
correct he best of his knowledge.

R.A. Jcte kVice President
Oconee uclear Site

Subscribed and sworn to before me this day of
2005

Notary Public

My Commission Expires:

?-2o-2oot
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Definitions
1.1

1.1 Definitions (continued)

OPERABLE - OPERABILITY

PHYSICS TESTS

A system, subsystem, train, component, or device shall be
OPERABLE or have OPERABILITY when it is capable of
performing its specified safety function(s) and when all
necessary attendant instrumentation, controls, normal or
emergency electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that are required
for the system, subsystem, train, component, or device to
perform its specified safety function(s) are also capable of
performing their related support function(s).

PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of the
reactor core and related instrumentation.

These tests are:

a. Described in the UFSAR;

b. Authorized under the provisions of 10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND
TEMPERATURE LIMITS
REPORT (PTLR)

QUADRANT POWER TILT
(QPT)

The PTLR is the unit specific document that provides the
reactor vessel pressure and temperature limits, including
heatup and cooldown rates for the current reactor vessel
fluence period. These pressure and temperature limits shall
be determined for each fluence period in accordance with
Specification 5.6.9.

OPT shall be defined by the following equation and
is expressed as a percentage.

OPT = 100( PowerinanyCoreQuadrant
Average Power of all Quadrants

RATED THERMAL POWER
(RTP)

RTP shall be a total reactor core heat transfer rate to the
reactor coolant of 2568 MWt.

OCONEE UNITS 1, 2, & 3 1.1 -4 Amendment Nos. XXX, XXX, & XXX I



Definitions
1.1

1.1 Definitions

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by
which the reactor is subcritical or would be subcritical from
its present condition assuming:

a. All full length CONTROL RODS (safety and
regulating) are fully inserted except for the single
CONTROL ROD of highest reactivity worth, which is
assumed to be fully withdrawn. With any CONTROL
ROD not capable of being fully inserted, the
reactivity worth of these CONTROL RODS must be
accounted for in the determination of SDM;

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero
power design level; and

c. There is no change in APSR position.

STAGGERED TEST BASIS -

THERMAL POWER

A STAGGERED TEST BASIS shall consist of the testing of
one of the systems, subsystems, channels, or other
designated components during the interval specified by the
Surveillance Frequency, so that all systems, subsystems,
channels, or other designated components are tested during
n Surveillance Frequency intervals, where n is the total
number of systems, subsystems, channels, or other
designated components in the associated function.

THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

OCONEE UNITS 1, 2, & 3 1 .1-5 Amendment Nos. XXX, XXX, & XXX I



RCS PIT Limits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.3

APPLICABILITY:

RCS pressure, RCS temperature, and. RCS heatup and cooldown rates
and allowable RC pump combinations shall be maintained within the limits
specified in the PTLR.

At all times.

I

I

I

ACTIONS _

CONDITION REQUIRED ACTION COMPLETION TIME

A.- ------ NOTE--------- A.1 Restore parameter(s) 30 minutes
Required Action A.2 to within limits.
shall be completed
whenever this Condition AND
is entered.

A.2 Determine RCS is 72 hours
acceptable for

Requirements of LCO continued operation.
not met in MODE 1, 2,
3,or4.

B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A not AND
met.

B.2 Be in MODE 5. 36 hours

C. -----------NOTE------------ C.1 Initiate action to Immediately
Required Action C.2 restore parameter(s) to
shall be completed within limit.
whenever this Condition
is entered. AND

C.2 Determine RCS is Prior to entering MODE 4
Requirements of LCO acceptable for
not met in other than continued operation.
MODE 1, 2, 3, or 4.

OCONEE UNITS 1, 2, & 3 3.4.3-1 Amendment Nos. XXX, XXX, & XXX



RCS P/T Limits
3.4.3

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.3.1 ------------------------NOTE--------------------------
Only required to be performed during RCS
heatup and cooldown operations and RCS
leak and hydrostatic testing.

Verify RCS pressure, RCS temperature and 30 minutes
RCS heatup and cooldown rates are within
the limits specified in the PTLR. I

OCONEE UNITS 1, 2, & 3 3.4.3-2 Amendment Nos. XXX, XXX, & XXX



LTOP System
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with high pressure injection (HPI)
deactivated, and the core flood tanks (CFrs) isolated and:

a. An OPERABLE power operated relief valve (PORV) with a lift
setpoint of < 535 psig; and

b. Administrative controls implemented that assure 2 10 minutes are
available for operator action to mitigate an LTOP event.

APPLICABILITY: MODE 3 when any RCS cold leg temperature is • 3250F,
MODES 4, 5, and 6 when an RCS vent path capable of mitigating the
most limiting LTOP event is not open.

------------------------------------------ NOTES-------------------------------------------
1. CFT isolation is only required when CFT pressure is greater than

or equal to the maximum RCS pressure for the existing RCS
temperature allowed by the pressure and temperature limit curves
provided in the PTLR.

2. The PORV is not required to be OPERABLE when no HPI pumps
are running and RCS pressure < 100 psig.

---- --- --- --- --- ---- --- --- --- --- --- ---- --- --- --- --- --- ---- --- --- --- --- -- .

I

OCONEE UNITS 1, 2, & 3 3.4.12-1 Amendment Nos. XXX, XXX, & XXX I



LTOP System
3.4.12

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. HPI activated. A.1 Initiate action to Immediately
deactivate HPI.

B. A CFT not isolated B.1 Isolate affected CFT. 1 hour
when CFT pressure is
greater than or equal to
the maximum RCS
pressure for existing
temperature allowed in
the PTLR.

C. Required Action and C.1 Be in MODE 4 with 12 hours
associated Completion RCS temperature
Time of Condition B not > 2000F.
met.

OR

C.2 Depressurize affected 12 hours
CFT to < 373 psig.

D. PORV inoperable. D.1 Restore PORV to 1 hour
OPERABLE status.

E. Required Action and E.1 Be in MODE 3 with 23 hours
associated Completion RCS average
Time of Condition D not temperature
met. > 3251F.

OR

E.2 Depressurize RCS to 35 hours
< 100 psig.

(continued)

I

OCONEE UNITS 1, 2, & 3 3.4.1 2-2 Amendment Nos. XXX, XXX, & XXX I



Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.8 Steam Generator Tube Inspection Report

The steam generator tube inspection report shall comply with the following:

a. The number of tubes plugged or repaired in each steam generator shall be
reported to the NRC within 30 days following the completion of the
plugging or repair procedure.

b. The results of the steam generator tube inservice inspection shall be
reported to the NRC within 3 months following completion of the
inspection. This report shall include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each
indication of a degraded tube.

3. Identification of tubes plugged or repaired.

4. Number of tubes repaired by rerolling and number of indications
detected in the new roll area of the repaired tubes.

c. Results of steam generator tube inspections which fall into Category C-3
and require notification to the NRC shall be reported prior to resumption of
plant operation. The written report shall provide the results of investiga-
tions conducted to determine cause of the tube degradation and corrective
measures taken to prevent recurrence.

d. The designation of affected and unaffected areas will be reported to the
NRC when they are determined.

5.6.9 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown, low
temperature operation, criticality, and hydrostatic testing as well as heatup
and cooldown rates shall be established and documented in the PTLR for
the following:

LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits."

b. The analytical methods used to determine the RCS pressure and
temperature limits shall be those previously reviewed and approved by the
NRC, specifically those described in the following documents:

OCONEE UNITS 1, 2, & 3 5.0-38 Amendment Nos. XXX, XXX, & XXX I



Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.9 Reactor Coolant System (RCS) PTLR (continued)

1. BAW-10046, Rev. 2, "B & W Owners Group Materials Committee Methods Of
Compliance With Fracture Toughness And Operational Requirements of 10
CFR 50, Appendix G."

2. BAW-1543A, Rev. 2, "Integrated Reactor Vessel Material Surveillance
Program."

3. BAW-1875, "The B&WOG Cavity Dosimetry Program."

4. BAW-2241 P, "Fluence and Uncertainty Methodologies."

5. ASME Code Case N-514, "Low Temperature Overpressure Protection,
Section Xl, Division 1."

6. ASME Code Case N-588, "Alternative to Reference Flaw Orientation of
Appendix G for Circumferential Welds in Reactor Vessels, Section Xl, Division
1."

7. ASME Code Case N-626, "Alternative Reference Fracture Toughness for
Development of P-T Limit Curves for ASME Section Xl, Division I."

c. The PTLR shall be provided to the NRC upon issuance for each reactor
vessel fluence period and for any revision or supplement thereto.

OCONEE UNITS 1, 2, & 3 5.0-39 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (PIT) Limits

BASES

BACKGROUND All components of the RCS are designed to withstand effects of cyclic
loads due to system pressure and temperature changes. These loads are
introduced by startup (heatup) and shutdown (cooldown) operations,
power transients, and reactor trips. This LCO limits the pressure and
temperature changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

The PTLR contains P/T limit curves for heatup, cooldown, leak and
hydrostatic (LH) testing, and data for the maximum rate of change of
reactor coolant temperature (Ref. 1).

Each P/T limit curve defines an acceptable region for normal operation.
The usual use of the curves is operational guidance during heatup or
cooldown maneuvering, when pressure and temperature indications are
monitored and compared to the applicable curve to determine that
operation is within the allowable region.

The LCO establishes operating limits that provide a margin to brittle failure
of the reactor vessel and piping of the reactor coolant pressure boundary
(RCPB). The vessel is the component most subject to brittle failure, and
the LCO limits apply mainly to the vessel. The limits do not apply to the
pressurizer, which has different design characteristics and operating
functions.

10 CFR 50, Appendix G (Ref. 2), requires the establishment of PIT limits
for material fracture toughness requirements of the RCPB materials.
Reference 2 requires an adequate margin to brittle failure during normal
operation, anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of Mechanical
Engineers (ASME), Boiler and Pressure Vessel Code, Section 1II,
Appendix G (Ref. 3).

Linear elastic fracture mechanics (LEFM) methodology is used to
determine the stresses and material toughness at locations within the
RCPB. The LEFM methodology follows the guidance given by
10 CFR 50, Appendix G; ASME Code, Section I1I, Appendix G; and
Regulatory Guide 1.99 (Ref. 4).

OCONEE UNITS 1, 2, & 3 B 3.4.3-1 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

BASES

BACKGROUND Material toughness properties of the ferritic materials of the reactor
(continued) vessel are determined in accordance with ASTM E 185 (Ref. 5), and

additional reactor vessel requirements. These properties are then
evaluated in accordance with Reference 3.

The actual shift in the nil ductility reference temperature (RTNDT) of the
vessel material will be established periodically by evaluating the irradiated
reactor vessel material specimens, in accordance with ASTM E 185
(Ref. 5) and Appendix H of 10 CFR 50 (Ref. 6). The operating P/T limit
curves will be adjusted, as necessary, based on the evaluation findings
and the recommendations of Reference 3.

The P/T limit curves are composite curves established by superimposing
limits derived from stress analyses of those portions of the reactor vessel
and head that are the most restrictive. At any specific pressure,
temperature, and temperature rate of change, one location within the
reactor vessel will dictate the most restrictive limit. Across the span of the
P/T limit curves, different locations are more restrictive, and, thus, the
curves are composites of the most restrictive regions.

The heatup curve represents a different set of restrictions than the
cooldown curve because the directions of the thermal gradients through
the vessel wall are reversed. The thermal gradient reversal alters the
location of the tensile stress between the outer and inner walls.

The calculation to generate the LH testing curve uses different safety
factors (per Ref. 3) than the heatup and cooldown curves.

The P/T limit curves and associated temperature rate of change limits are
developed in conjunction with stress analyses for large numbers of
operating cycles and provide conservative margins to nonductile failure.
Although created to provide limits for these specific normal operations, the
curves also can be used to determine if an evaluation is necessary for an
abnormal transient.

The consequence of violating the LCO limits is that the RCS has been
operated under conditions that can result in brittle failure of the RCPB,
possibly leading to a nonisolable leak or loss of coolant accident. In the
event these limits are exceeded, an evaluation must be performed to
determine the effect on the structural integrity of the RCPB components.
The ASME Code, Section Xl, Appendix E (Ref. 7) provides a
recommended methodology for evaluating an operating event that causes
an excursion outside the limits.

APPLICABLE The P/T limits are not derived from accident analyses. They are
SAFETY ANALYSES prescribed during normal operation to avoid encountering pressure,

temperature, and temperature rate of change conditions that might cause
undetected flaws to propagate and cause nonductile failure of the RCPB,
an unanalyzed condition. Reference 1 establishes the methodology for

OCONEE UNITS 1, 2, & 3 B 3.4.3-2 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

BASES

APPLICABLE determining the P/T limits. Since the P/T limits are not derived from any
SAFETY ANALYSES accident analysis, there are no acceptance limits related to the P/T limits.

(continued) Rather, the P/T limits are acceptance limits themselves since they
preclude operation in an unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36 (Ref. 8).

LCO The three elements of this LCO are:

a. The limit curves for heatup, cooldown, and LH testing and

b. Limits on the rate of change of temperature, and

c. Allowable RC pump combinations.

The LCO limits apply to all components of the RCS, except the
pressurizer. These limits define allowable operating regions and permit a
large number of operating cycles while providing a wide margin to
nonductile failure.

The limits for the rate of change of temperature control the thermal
gradient through the vessel wall and are used as inputs for calculating the
heatup, cooldown, and LH P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal gradients and
also ensures the validity of the PIT limit curves.

The limits on allowable RC pump combinations controls the pressure
differential between the vessel wall and the pressure measurement point
and are used as inputs for calculating the heatup, cooldown and LH P/T
limit curves. Thus, the LCO for the allowable RC pump combinations
restricts the pressure at the vessel wall and ensures the validity of the P/T
limit curves.

Violating the LCO limits places the reactor vessel outside of the bounds of
the stress analyses and can increase stresses in other RCPB
components. The consequences depend on several factors, as follows:

a. The severity of the departure from the allowable operating PIT
regime or the severity of the rate of change of temperature;

b. The length of time the limits were violated (longer violations allow
the temperature gradient in the thick vessel walls to become more
pronounced); and

c. The existences, sizes, and orientations of flaws in the vessel
material.

OCONEE UNITS 1, 2, & 3 B 3.4.3-3 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

BASES (continued)

APPLICABILITY The RCS P/T limits Specification provides a definition of acceptable
operation for prevention of nonductile failure in accordance with
10 CFR 50, Appendix G (Ref. 2). Although the P/T limits were developed
to provide guidance for operation during heatup or cooldown (MODES 3,
4, and 5) or LH testing, their applicability is at all times in keeping with the
concern for nonductile failure. The limits do not apply to the pressurizer.

During MODES 1 and 2, other Technical Specifications provide limits for
operation that can be more restrictive than or can supplement these P/T
limits. LCO 3.4.1, "RCS Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits"; LCO 3.4.2, "RCS Minimum Temperature
for Criticality"; and Safety Limit (SL) 2.1, "SLs," also provide operational
restrictions for pressure and temperature and maximum pressure.
MODES 1 and 2 are above the temperature range of concern for
nonductile failure, and stress analyses have been performed for normal
maneuvering profiles, such as power ascension or descent.

ACTIONS A.1 and A.2

Operation outside the P/T limits during MODE 1, 2, 3, or 4 must be
corrected so that the RCPB is returned to a condition that has been
verified by stress analyses.

The 30 minute Completion Time reflects the urgency of restoring the
parameters to within the analyzed range. Most violations will not be
severe, and the activity can be accomplished in this time in a controlled
manner.

Besides restoring operation to within limits, an evaluation is required to
determine if RCS operation can continue. The evaluation must verify the
RCPB integrity remains acceptable and must be completed before
continuing operation. Several methods may be used, including
comparison with pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components. The evaluation must be
completed, documented, and approved in accordance with established
plant procedures and administrative controls.

ASME Code, Section Xl, Appendix E (Ref. 7) may be used to support the
evaluation. However, its use is restricted to evaluation of the vessel
beltline. The evaluation must extend to all components of the RCPB.

The 72 hour Completion Time is reasonable to accomplish the evaluation.
The evaluation for a mild violation is possible within this time, but more
severe violations may require special, event specific stress analyses or
inspections. A favorable evaluation must be completed before continuing
to operate.

OCONEE UNITS 1, 2, & 3 B 3.4.3-4 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

BASES

ACTIONS A.1 and A.2 (continued)

Condition A is modified by a Note requiring Required Action A.2 to be
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action A.1 is insufficient
because higher than analyzed stresses may have occurred and may have
affected the RCPB integrity.

B.1 and B.2

If a Required Action and associated Completion Time of Condition A are
not met, the unit must be brought to a lower MODE because: (a) the RCS
remained in an unacceptable pressure and temperature region for an
extended period of increased stress, or (b) a sufficiently severe event
caused entry into an unacceptable region. Either possibility indicates a
need for more careful examination of the event, best accomplished with
the RCS at reduced pressure and temperature. With reduced pressure
and temperature conditions, the possibility of propagation of undetected
flaws is decreased.

If the required restoration activity cannot be accomplished within
30 minutes, Required Action B.1 and Required Action B.2 must be
implemented to reduce pressure and temperature.

If the required evaluation for continued operation cannot be accomplished
within 72 hours, or the results are indeterminate or unfavorable, action
must proceed to reduce pressure and temperature as specified in
Required Actions B.1 and B.2. A favorable evaluation must be completed
and documented before returning to operating pressure and temperature
conditions. However, if the favorable evaluation is accomplished while
reducing pressure and temperature conditions, a return to power
operation may be considered without completing Required Action B.2.

Pressure and temperature are reduced by bringing the unit to MODE 3
within 12 hours and to MODE 5 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required MODE from full power conditions in an orderly manner and
without challenging unit systems.

C.1 and C.2

Actions must be initiated immediately to correct operation outside of the
P/T limits at times other than MODE 1, 2, 3, or 4, so that the RCPB is
returned to a condition that has been verified acceptable by stress
analysis.

OCONEE UNITS 1, 2, & 3 B 3.4.3-5 Amendment Nos. XXX, XXX, & XXX I



RCS P/T Limits
B 3.4.3

BASES

ACTIONS CA and C.2 (continued)

The immediate Completion Time reflects the urgency of initiating action to
restore the parameters to within the analyzed range. Most violations will
not be severe, and the activity can be accomplished within this time in a
controlled manner.

In addition to restoring operation to within limits, an evaluation is required
to determine if RCS operation can continue. The evaluation must verify
that the RCPB integrity remains acceptable and must be completed prior
to entry into MODE 4. Several methods may be used, including
comparison with pre-analyzed transients in the stress analysis, or
inspection of the components.

ASME Code, Section Xi, Appendix E (Ref. 7), may also be used to
support the evaluation. However, its use is restricted to evaluation of the
vessel beltline.

Condition C is modified by a Note requiring Required Action C.2 to be
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside the
allowable limits. Restoration alone, per Required Action C.1, is
insufficient because higher than analyzed stresses may have occurred
and may have affected RCPB integrity.

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

Verification that operation is within the PTLR limits is required every
30 minutes when RCS pressure or temperature conditions are undergoing
planned changes.

This Frequency is considered reasonable in view of the control room
indication available to monitor RCS status. Thirty minutes permits
assessment and correction for minor deviations within a reasonable time.

Surveillance for heatup, cooldown, or LH testing may be discontinued
when the definition given in the relevant plant procedure for ending the
activity is satisfied.

This SR is modified by a Note that requires this SR to be performed only
during system heatup, cooldown, and LH testing.

REFERENCES 1. BAW-10046A, Rev. 2, June, 1986.

2. 10 CFR 50, Appendix G.

3. ASME, Boiler and Pressure Vessel Code, Section 1II, Appendix G. I
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RCS P/T Limits
B 3.4.3

BASES

REFERENCES
(continued)

4. Regulatory Guide 1.99, Revision 2, May 1988.

5. ASTM E 185-82, July 1982.

6. 10 CFR 50, Appendix H.

7. ASME, Boiler and Pressure Vessel Code, Section Xl, Appendix E.

8. 10 CFR 50.36.

I

I

I

I
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LTOP System
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System

BASES

BACKGROUND The LTOP System limits RCS pressure at low temperatures so the
integrity of the reactor coolant pressure boundary (RCPB) is not
compromised by violating the pressure and temperature (P/T)
requirements of 10 CFR 50, Appendix G (Ref. 1). The reactor vessel is
the limiting RCPB component for providing such protection. The PTLR
provides the allowable combinations for operational pressure and
temperature during cooldown, shutdown, and heatup to keep from
violating the Reference 1 limits.

The reactor vessel material is less ductile at reduced temperatures than at
normal operating temperature. Also, as vessel neutron irradiation
accumulates, the material becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure must be maintained low when
temperature is low and may be increased only as temperature is
increased.

Operational maneuvering during cooldown, heatup, or related anticipated
transients must be controlled to not violate the PTLR. Exceeding these
limits could lead to brittle fracture of the reactor vessel. The PTLR
presents requirements for administrative control of RCS pressure and
temperature to prevent exceeding the P/T limits.

This LCO provides RCS overpressure protection in the applicable
MODES by ensuring an adequate pressure relief capacity and a limit on
coolant addition capability. The pressure relief capacity requires the
power operated relief valve (PORV) lift setpoint to be reduced and
administrative controls implemented which assure > 10 minutes available
for operator action to mitigate an LTOP event. The administrative controls
include limits on pressurizer level, limits on RCS pressure when RCS
temperature is < 3250F, limits on RCS makeup flow, the number of
available pressurizer heater banks, requirements for alarms and
restrictions upon use of the High Pressure Nitrogen System.

The LTOP approach to protecting the vessel by limiting coolant addition
capability requires controls upon RCS makeup flow, the number of
available pressurizer heater banks, and requires deactivating HPI, and
isolating the core flood tanks (CFTs).

Should one or more HPI pumps inject on an HPI actuation (HPI-ES) or a
CFT discharge to the RCS, the pressurizer level and PORV may not
prevent overpressurizing the RCS.

OCONEE UNITS 1, 2, & 3 B 3.4.12-1 Amendment Nos. XXX, XXX, & XXX I



LTOP System
B 3.4.12

BASES

APPLICABILITY temperature of 3250F is established by fracture mechanics analyses.
(continued) The pressurizer safety valves provide overpressure protection to meet the

PTLR P/T limits above 3250F. With the vessel head off,
overpressurization is not possible. With an RCS vent capable of
mitigating the most limiting LTOP event open, an LTOP event (including
HPI-ES actuation or CFT discharge) is incapable of pressurizing the RCS
above the RCS P/T limits.

A RCS vent 2 3.6 square inches is capable of mitigating a HPI-ES
actuation of three pumps through two flow paths to the RCS. A RCS vent
> 201 square inches is capable of mitigating a discharge of both CFTs.

The PTLR provides the operational P/T limits for all MODES. LCO 3.4.1 0,
"Pressurizer Safety Valves," requires the pressurizer safety valves
OPERABLE to provide overpressure protection during MODES 1, 2, and 3
above 3250F.

The Applicability is modified by two Notes. Note 1 states that CFT
isolation is only required when the CFT pressure is more than or equal to
the maximum RCS pressure for the existing RCS temperature, as allowed
in the PTLR. This Note permits the CFT discharge valve surveillance
performed only under these pressure and temperature conditions.

Note 2 permits the PORV to be inoperable when no HPI pumps are
running and RCS pressure is < 100 psig. PORV operability is not required
when RCS pressure is < 100 psig and HPI pumps are not operating since
credible LTOP events progress relatively slowly, thus giving the operator
ample time to respond.

ACTIONS A.1

With the HPI activated, immediate actions are required to deactivate HPI.
Emphasis is on immediate deactivation because inadvertent injection with

one or more HPI pump OPERABLE is the event of greatest significance,
since these events cause the greatest pressure increase in the shortest
time.

The immediate Completion Times reflect the urgency of quickly
proceeding with the Required Actions.

B.1. C.1, and C.2

An unisolated CFT requires isolation within 1 hour only when the CFT
pressure is at or more than the maximum RCS pressure for the existing
temperature allowed in the PTLR.

OCONEE UNITS 1, 2, & 3 B 3.4.12-8 Amendment Nos. XXX, XXX, & XXX I
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Definitions
1.1

1.1 Definitions (continued)

OPERABLE - OPERABILITY

PHYSICS TESTS

A system, subsystem, train, component, or device shall be
OPERABLE or have OPERABILITY when it is capable of
performing its specified safety function(s) and when all
necessary attendant instrumentation, controls, normal or
emergency electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that are required
for the system, subsystem, train, component, or device to
perform its specified safety function(s) are also capable of
performing their related support function(s).

PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of the
reactor core and related instrumentation.

These tests are:

a. Described in the UFSAR;

b. Authorized under the provisions of 10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

QUA
(QPV

6DRANT POWER TILT
I)

QPT shall be defined by the following equation and
is expressed as a percentage.

OPT = 100 ( Power in any Core Quadrant 1 )
Average Power of all Quadrants

RATED THERMAL POWER
(RTP)

SHUTDOWN MARGIN (SDM)

RTP shall be a total reactor core heat transfer rate to the
reactor coolant of 2568 MWt.

SDM shall be the instantaneous amount of reactivity by
which the reactor is subcritical or would be subcritical from
its present condition assuming:

a. All full length CONTROL RODS (safety and
regulating) are fully inserted except for the single
CONTROL ROD of highest reactivity worth, which is
assumed to be fully withdrawn. With any CONTROL
ROD not capable of being fully inserted, the
reactivity worth of these CONTROL RODS must be

f'PEssLRE AIJD XTh, P(71 is 94k fit 5p41c couc A.wp des m

RCPJRA f L1J14 reac-rr Yesse-l resul-e /rnd are4 /1hWiCn'}/MZ
J ea.4w and oo do rtn r s for 44K Cvrt recc4v- vcssel
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RCS P/T Limits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 RCS Pressure and Temperature (PIT) Limits

LCO 3.4.3 RCS pressure, a8fl temperatur --'-al be -w-4itin the limits Gpcoified in
-Figures 3.4.3- e nd 3-43 2fo nt1 iuo33 n3135o2i
,2; and Figt'r .1 7ad 0and AR -feIi:Ut -RCS heatup and cooldown
rates and allowable RC pump combinations shall be maintained within the
limits specified in 'bier 3.1.1 and-3413-2.

1% E t P7-a9.
H e- NOTES--

1. Fo leak tests of the RCS, leak tests of connected sys s required
b ecification 5.5.3 where RCS allowable co fations of
te p re and pressure are controlling CS may be
pressurize within the limits of Fte 3.4.3-3 for Unit 1, Figure
3.4.3-6 for Unit Figure -9 for Unit 3.

2. For thermal stead esys hydro tests required by ASME
^ Section XI th S may be press d to within the limits of
Specifica e~21.2 and Figure 3.4.- foLQt 1, Figure 3.4.3-6 for

Unvn Figre 3.4.3-9 for Unit 3.

3 o licable to the pressurizer.

APPLICABILITY: At all times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Restore parameter(s) 30 minutes
Required Action A.2 to within limits.
shall be completed
whenever this AND
Condition is entered.

A.2 Determine RCS is 72 hours
acceptable for

Requirements of LCO continued operation.
not met in MODE 1, 2,
3, or 4.

(continued)

OCONEE UNITS 1, 2, & 3 3.4.3-1 Amendment Nos. AN, 3G , & 300-
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RCS PIT

Table 3.4.3-1 (page 1 of 1)
Operational Requirements for Unit Heatup

CONSTR>It; ALLOWED PUMP
COMBINATION

RC Ter T < 2800 F
T 2 2800 F

NA
NA I

T < 2500 F
T 2 2500F

• two pumps
Any I.

(a) or more RC pumps are in operation;
it is the LPI coi

OCONEE UNITS 1, 2, & 3 3.4.3-3 Amendment Nos. 307, 7, &307 1



RCS P/T Lim'
.4.3

Table 3.4.3-2 (page 1 of 1)
Operational Requirements for Unit Cooldown

CONSTRAINT\ RC TEMPERATURE(") MAXIMUM COOLDOWN RATE ALLOWED PUMP
COMBINATION

RC Temperature(') T 2 2800F • 500 F In any 1/2 hou perod NA
Fs T < 28 0°F • 250F in any 1/2 h period NA

<150OF 5100 F in any one our perod NA
RCS de ressurized(c) £ 500F in any o hour period NA

RC Pumps TŽ2 F NA Any
T<250° NA • two pumps

(a) RC Temperature is cold leg ter rature one or more RC pumps are in operation or if
on natural circulation cooldown; oiewe it is the LPI cooler outlet temperature.

(b) These rate limits must be applied to change in temperature indication from cold leg
temperature to LPI cooler outlet te pe ture per Note (a).

) (c) When the RCS is depi

a) RCS temperature <
b) RCS pressure < 50
c) All RC Pumps off,/

that h *ee of the following conditions exist:

5 in any 1 hour period.the maximum cooldow rate shall be relaxed to

EE UNITS 1, 2, & 3 3.4.3-4OCtNI Amendment Nos. 307, 307, & s.1



RCS P/T Li s
.4.3
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n
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C
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(psig) (F) (psjg)
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1 562 .311. 1853
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. . 180 751

.600 . 200 59
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s265 *1695
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1200 - 287 2250
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_ = I- I===

08 ioo
0

'Uv,,, 600
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/ . I ..
I I
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Indicated Rea oolantInlet Temperature, P.

The regions of acceptable op ration ar below and to the right of the limit curves.
Margins are included for the ressure di rential between point of system pressure
measurement and the pre ure on the rea tor vessel region controlling the limit
curve. Marains for instru ent error are not cluded.

Note: Heatup and Co down rate restrictions a d Reactor Coolant Pump
combination r trictions during Heatup an Cooldown are required, as
identified in xt.

Figure 3.4.3-1 (page 1 of 1)
RCS Normal Operational Heatup Limitations

plicable for the First 33 EFPY - Oconee Nuclear Station it 1
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RCS P/T Limits
3.4

Nomial Cooldown Limit
Temp. Press. _
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The regions of acceptab operation are bel and to the right of the limit curves.
Margins are included f the pressure differen I between point of system pressure
measurement and th pressure on the reactor ssel region controlling the limit
curve. Mar-ins for i strument error are not inclu d.

Note: Heatup a Cooldown rate restrictions and R ctor Coolant Pump
combina on restrictions during Heatup and Co own are required, as
identifi in text.

Figure 3.4.3-2 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 1 I
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RCS P/T Limi
3 .3

)
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The regions .of accepta le operation are below an'to the right of the limit curves.
Margins are includ d or the pressure differential be een point of system pressure
measurement and t e pressure on the reactor vesse egion controlling the limit
curve. Mar ins fo instrument error are not included.

Note: Heatup Cooldown rate restrictions and Reacto Coolant Pump
combi tion restrictions during Heatup and Cooldow are required, as
iden ied in text.

Figure 3.4.3-3 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 1
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RCS P/T Lim'
4.3

2200

....

., I I I I I

e 1800
*AA

2! fooa.
E
T4; 1400
'S0

c i2~00
0
0

(. 1000

~s0
-V 660
- g
'. .400

2bo

No^mal Heu1Up UmR Crritcality U
Temp. '.^ess.. Temp. PFl

(F) Vkg) .)
60 58 297

180 588 297 il
180 782 \ 310 23
200 64 321 . 2:
215 1160
x25 1329
240 41856
245 1725
250 1751
270 2039
281 2250

'ress.
pi)

it59
Du3^
2250

-. I .
_~~* ____ . ..

9.1 /

I ,

/ /
Cflt1culity Umift 97I

-

I
0 50 100 150 2 250 300 350 400 450 S00

Indicated actor Coolant let TempErature, F

The regions of accepta e operation are below nd to the right of the limit curves.
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measurement and t pressure on the reactor ves el region controlling the limit
curve. Marains for nstrument error are not include i

Note: Heatup d Cooldown rate restrictions and Rea or Coolant Pump
combin ion restrictions during Heatup and Coold wn are required, as
identi d in text.

Figure 3.4.3-4 (page 1 of 1)
RCS Normal Operational Heatup Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2 \
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RCS P/T Limits
3.4.3
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Note: Heatup a Cooldown rate restrictions and eactor Coolant Pump
combin ion restrictions during Heatup and C oldown are required, as
identi d in text.

Figure 3.4.3-5 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2
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RCS P/T Limits
3.4.3
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Note: Heaty and Cooldown rate restrictions and Rea or Coolant Pump
co 6lnation restrictions during Heatup and Cool wn are required, as
id ntified in text.

Figure 3.4.3-6 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2
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Note: Heatup and ooldown rate restrictions and Rea r Coolant Pump
combinatio restrictions during Heatup and Cooldo n are required, as
i e e text.

Figure 3.4.3-7 (page 1 of 1)
RCS Normal Operational Heatup Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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Note: Heatup a Cooldown rate restrictions and eactor Coolant Pump
combination restrictions during Heatup and Coldown are required, as
identifd in text.

Figure 3.4.3-8 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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Ncite: Heatup and'Cooldown rate restrictions and ReactQr Coolant Pu
combinatio6n.restrictions during Heatupiand Cooldo n are requi
identifi in text.

Figure 3.4.3-9 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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LTOP System
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with high pressure injection (HPI)
deactivated, and the core flood tanks (CFTs) isolated and:

a. An OPERABLE power operated relief valve (PORV) with a lift
setpoint of 5 535 psig; and

b. Administrative controls implemented that assure > 10 minutes are
available for operator action to mitigate an LTOP event.

APPLICABILITY: MODE 3 when any RCS cold leg temperature is • 3250F,
MODES 4, 5, and 6 when an RCS vent path capable of mitigating the
most limiting LTOP event is not open.

KLIrTer
IU I J I I-_ In

1. CFT isolation is only required when CFT pressure is greater than
or equal to tPe the existing RCS
temp tur, allowed by the pressure and tem rature limit curves
p vided in Gpeoifieation 3.1.3. Th- POLLS..

2. e PORV is not required to be OPERABLEen no HPI pumps
are2 9 and ssu-pr

yXX XXV Xx)(
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LTOP System
3.4.12

I ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. HPI activated. A.1 Initiate action to Immediately
deactivate HPI.

B. A CFT not isolated B.1 Isolate affected CFT. 1 hour
when CFT pressure is
greater than or equal to
the maximum RCS

temperature allowe

I an qA c P 71K

q d Act C.1 Be in MODE 4 with 12 hours
as ompletion RCS temperature
Time of Condition B not > 2000F.
met.

OR

C.2 Depressurize affected 12 hours
CFT to < 373 psig.

D. PORV inoperable. D.1 Restore PORV to 1 hour
OPERABLE status.

E. Required Action and E.1 Be in MODE 3 with 23 hours
associated Completion RCS average
Time of Condition D not temperature
met. > 3250F.

OR

E.2 Depressurize RCS to 35 hours
< 100 psig.

f

?

(continued)

- 0XK WX AX
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.8 Steam Generator Tube Inspection Report

The steam generator tube inspection report shall comply with the following:

a. The number of tubes plugged or repaired in each steam generator shall be
reported to the NRC within 30 days following the completion of the
plugging or repair procedure.

b. The results of the steam generator tube inservice inspection shall be
reported to the NRC within 3 months following completion of the
inspection. This report shall include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each
indication of a degraded tube.

3. Identification of tubes plugged or repaired.

4. Number of tubes repaired by rerolling and number of indications
detected in the new roll area of the repaired tubes.

c. Results of steam generator tube inspections which fall into Category C-3
and require notification to the NRC shall be reported prior to resumption of
plant operation. The written report shall provide the results of investiga-
tions conducted to determine cause of the tube degradation and corrective
measures taken to prevent recurrence.

d. The designation of affected and unaffected areas will be reported to the
hC when they are determined

5.6.9 AC) RESSURE AND TEMPERATURE LIMITS
Act REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown, low
{ temperature operation, criticality, and hydrostatic testing as well as heatup
) and cooldown rates shall be established and documented in the PTLR for

/ the following:

LCO 3.4.3, 'RCS Pressure and Temperature (PIT) Limits."

b. The analytical methods used to determine the RCS pressure and
temperature limits shall be those previously reviewed and approved by the
NRC, specifically those described in the following documents:

OCONEE UNITS 1, 2, & 3 5.0-38 Amendment Nos. XXX, XXX, & XXX I



Reporting Requirements
5.6

5.6 Reporting Requireme9nts(continued)

5.6.S / Reactor Coolant System (RCS) PTLR (continued)

1. BAW-10046, Rev. 2, "B & W Owners Group Materials Committee Methods Of
Compliance With Fracture Toughness And Operational Requirements of 10
CFR 50, Appendix G."

2. BAW-1543A, Rev. 2, "Integrated Reactor Vessel Material Surveillance
Program."

ACH| 3. BAW-1875, "The B&WOG Cavity Dosimetry Program."

4. BAW-2241 P, "Fluence and Uncertainty Methodologies."

5. ASME Code Case N-514, "Low Temperature Overpressure Protection,
Section Xl, Division 1."

6. ASME Code Case N-588, "Alternative to Reference Flaw Orientation of
Appendix G for Circumferential Welds in Reactor Vessels, Section Xl, Division
1."

7. ASME Code Case N-626, "Alternative Reference Fracture Toughness for
Development of P-T Limit Curves for ASME Section Xl, Division I."

c. The PTLR shall be provided to the NRC upon issuance for each reactor
vessel fluence period and for any revision or supplement thereto.
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RCS P/T Limits
B 3.4.3

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND All components of the RCS are designed to withstand effects of cyclic
loads due to system pressure and temperature changes. These loads are
introduced by startup (heatup) and shutdown (cooldown) operations,
power transients, and reactor trips.- This LCO limits the pressure and
temperature changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

contairiP/T limit curves for heatup,
cooldowna.;d leak and hydrostatic (LH) testing, Tables 3.4.3 1 nd
6 3.4.3 eezteim-data for the maximum rate of change of reactor coolant

(9.e Ij. temperature, hc miniTh u ,. IG n th T
andrib eeof W I6O -rs-e loweste un~ra - ted n _l mntl~'rfrene
temperature (RThqD) of all jmaterials in the roactor vessel. This

tmperatuJre if any-hcad. clsr kdiot fully'dotonsionod. T-hercicn
minimI'm al trmpcrath r a lit oabl re th actor -vessel ifeall of'he

Figuroc 3.1;3 1, denesan
acceptable region for normal operation. The usual use of the curves is
operational guidance during heatup or cooldown maneuvering, when
pressure and temperature Indications are monitored and compared to the
applicable curve to determine that operation is within the allowable region.

The LCO establishes operating limits that provide a margin to brittle failure
of the reactor vessel and piping of the reactor coolant pressure boundary
(RCPB). The vessel is the component most subject to brittle failure, and
the LCO limits apply mainly to the vessel. The limits do not apply to the
pressurizer, which has differerit design characteristics and operating
functions.

10 CFR 50, Appendix G (Ref.'), requires the establishment of PIT limits
for material fracture toughness requirements of the RCPB materials.
Reference f-quires an adequate margin to brittle failure during normal
operation, anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code, Section 1I1,
Appendix G (Ref.).

Linear elastic fracture mechanics (LEFM) methodology is used to
determine the stresses and material toughness at locations within the
RCPB. The LEFM methodology follows the guidance given by
10 CFR 50, Appendix G; ASME Code, Section III, Appendix G; and
Regulatory Guide 1.99 (Ref. I).We 4

CO ENS &3B43A. sfA X
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RCS P/T Limits
B 3.4.3

BASES

BACKGROUND Material toughness properties of the ferritic materials of the re ctor
(continued) vessel are determined in accordance with ASTM E 185 (Ref.t, and

additional reactor vessel requirements. These properties are then
evaluated in accordance with Referenced.

The actual shift in the nil ductility reference temperature (RTNDT) of the
vessel material will be established periodically by evaluating the irradiated
reactor vessel material specimens, in accordance with ASTM E 185
(Ref. 5) and Appendix H of 10 CFR 50 (Ref.7). The operating P/T limit
curves will be adjusted, as necessary; based on the evaluation findings
and the recommendations of Referenced

The P/T limit curves are composite curves established by superimposing
limits derived from stress analyses of those portions of the reactor vessel
and head that are the most restrictive.' At any specific pressure,
temperature, and temperature rate of change, one location within the
reactor vessel will dictate the most restrictive limit. Across the span of the
P/T limit curves, different locations are more restrictive, and, thus, the
curves are composites of the most restrictive regions.

The heatup curve represents a different set of restrictions than the
cooldown curve because the directions of the thermal gradients through
the vessel wall are reversed. The thermal gradient reversal alters the
location of the tensile stress between the outer and inner walls.

The calculation t9 generate the LH testing curve uses different safety
factors (per Ref.@) than the heatup and cooldown curves.

The P/T limit curves and associated temperature rate of change limits are
developed in conjunction with stress analyses for large numbers of
operating cycles and provide conservative margins to rionductile failure.
Although created to provide limits for these specific normal operations, the
curves also can be used to determine if an evaluation is necessary for an
abnormal transient.

-As stated in tho tables ass~ciatcd ith this LCO, reactor coolanFRG)
~u~em~fG pumps-are~f-

a; othewise, h oler oui et-emperatufre-.An-analysm
eyxminrd t hy effects of initiating flow through a praviouclydlc LPI trains
(i e either placin train of I pi in operation or cswappfr o r
th~nfe4Ahe) hen non.btfo pups are opermtinej.-The-analysis-
.assume uh9n4iltue-Mperatlo the 6uh doWrng4hevessel to Le the-

inrcrases to a MStabs alue. The dution Othe tempereture oevcrsion

-Isrtt iependt on' sric flow ar olum pressure is4IOs ythan Tis ali-
(Instnpmnt I Ine ntInty usted) This value is lessd limitingihn
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RCS PIT Limits
B 3.4.3

BASES

BACKGROUND
(continued) mporaturo pe the LPIIssian doesn

(Renf 8.Gifp 25107-MuA1.1ovvaieEf LIRuIs 4o PI-GCooor-
Sqwap~-

The criticalitylimit Cu ogzinuc 1he Rflzcrcnoc 1 -roguiretthat it bo
l00F aotho heaup curve or the cooldown urvo, and not less than the
minimjullm perm^, iloe t puu e forCL - LV - sting However. the criticality
cl"rv is not-Traioaly imtng; am.o-rae r-iii7iri oit ~ ~
3.1.2,-'ReS Minntn Tempet~1ature for Ceti iamiy-.

The consequence of violating the LCO limits is that the RCS has been
operated under conditions that can result in brittle failure of the RCPB,
possibly leading to a nonisolable leak or loss of coolant accident. In the
event these limits are exceeded, an evaluation must be performed to
determine the effect on the structural integrity of the RCPB components.
The ASME Code, Section Xl, Appendix E (Ref.74provides a
recommended methodology for evaluating an operating event that causes
an excursion outside the limits.

APPLICABLE
SAFETY ANALYSES

The P/T limits are not derived from accident analyses. They are
prescribed during normal operation to avoid encountering pressure,
temperature, and temperature rate of change conditions that might cause
undetected flaws to propagate and cause nonductile failure of the RCPB,
an unanalyzed condition. Reference 1 establishes the methodology for
determining the P/T limits. Since the PIT limits are not derived from any
accident analysis, there are no acceptance limits related to the P/T limits.
Rather, the P/T limits are acceptance limits themselves since they
preclude operation in an unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36 (Ref. ).

LCO The three elements of this LCO are:

a. The limit curves for heatup and cooldown,

b. Limits on the rate of change of temperature, and

c. Allowable RC pump combinations.

TI e OPic nof~J b trc Noes tot 1 stators that efor Iak etso
the RCS and loa toets of con-netedcsystems whoro RCS prssuLr-and

the peoi~d fguro. Noo 2cate thaor thcma stad 0tthyd ro
je.t, auirdbA Me Soltikng h X1 RCSG may be prcccurized to the limits

atis n 2.1e2uandrthd b - ctiod f-reTho liis on the-rat of-
.change of reactor coolanat tepora~urc noC r1 -iaactecm n
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RCS P/T Limits
B 3.4.3

BASES

LCO ct_ the-F
(continued) PaT limits arent applabl therpr izet--

The LCO limits apply to all components of the RCS, except the
pressurizer. These limits define, allowable operating regions and permit a
large number of operating cycles while providing a wide margin to
nonductile failure.

-Tablo 3.1.31 includos temperature rate-of-changeimits-witvh-alowable-
puamp combinations for RS hatup w h iTb

v'ombinaitions was selected based on _prtoa raure~6 ~ 1 _
*tg ode hiiii leChag ffO pressure a sociated wiU. the
4hange-in-number of operating reactor coolant pumps.

The limits for the rate of change of temperature control the thermal
gradient through the vessel wall and are used as inputs for calculating the
heatup, cooldown, and LH P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal gradients and
also ensures the validity of the P/T limit curves.

The limits on allowable RC pump combinations controls the pressure
differential between the vessel wall and the pressure measurement point
and are used as inputs for calculating the heatup, cooldown and LH PIT
limit curves. Thus, the LCO for the allowable RC pump combinations
restricts the pressure at the vessel wall and ensures the validity of the P/T
limit curves.

oegenot need to be considered sihen determining hoatu orcodw
rates stdi a . r. is placedn

nooperating RCo ThFWid fsailzto s h io eurd oflU
displiethG-rtagnat-fkid-in-he4dle-kPrain. Tli1ihe t euiinfr
stahilization is a fUnction of LPI !Iowteperating pe edueeentr
both plcing a train nf | P1 in sepVic" pn sw eppintoimtth4
duIratonof heempeatURe4fansint to valuo
acc*ptable. (Ref. 8, c 3 50

Aor LPI CoolerSwap).
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RCS PKT Limits
B 3.4.3

.. ' BASES

LCO
(continued)

Violating the LCO limits places the reactor vessel outside of the bounds of
the stress analyses and can increase stresses in other RCPB
components. The consequences depend on several factors, as follows:

a. The severity of the departure from the allowable operating P/T
regime or the severity of the rate of change of temperature;

b. The length of time the limits were violated (longer violations allow
the temperature gradient in the thick vessel walls to become more
pronounced); and

c. The existences, sizes, and orientations of flaws in the vessel
material.

APPLICABILITY The RCS P/T limits Specification provides a definition of acceptable
operation for prevention of noqductile failure In accordance with
10 CFR 50, Appendix G (Ref.>. Although the P/T limits were developed
to provide guidance for operation during heatup or cooldown (MODES 3,
4, and 5) or LH testing, their applicability is at all times in keeping with the -
concern for nonductile failure. The limits do not apply to the pressurizer.

;,)

During MODES 1 and 2, other Technical Specifications provide limits for
operation that can be more restrictive than or can supplement these P/T
limits. LCO 3.4.1, URCS Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits"; LCO 3.4.2, *RCS Minimum Temperature
for Criticality"; and Safety Limit (SL) 2.1, "SLs,* also provide operational
restrictions for pressure and temperature and maximum pressure.
MODES 1 and 2 are above the temperature range of concern for
nonductile failure, and stress analyses have been performed for normal
maneuvering profiles, such as power ascension or descent.

ACTIONS A.1 and A.2

Operation outside the P/T limits during MODE 1, 2, 3, or 4 must be
corrected so that the RCPB is returned to a condition that has been
verified by stress analyses.

The 30 minute Completion Time reflects the urgency of restoring the
parameters to within the analyzed range. Most violations will not be
severe, and the activity can be accomplished in this time in a controlled
manner.

Besides restoring operation to within limits, an evaluation is required to
determine if RCS operation can continue. The evaluation must verify the
RCPB integrity remains acceptable and must be completed before
continuing operation. Several methods may be used, including
comparison with pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components. The evaluation must be

OCONEE UNITS 1, 2, & 3 B 3.4.3-5
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS A.1 and A.2 (continued)

completed, documented, and approved in accordance with established
plant procedures and administrative controls.

ASME Code, Section XI, Appendix E (Ref.% may be used to support the
evaluation. However, its use is restricted to evaluation of the vessel
beltline. The evaluation must extend to all components of the RCPB.

The 72 hour Completion Time is reasonable to accomplish the evaluation.
The evaluation for a mild violation is possible within this time, but more
severe violations may require special, event specific stress analyses or
inspections. A favorable evaluation must be completed before continuing
to operate.

Condition A is modified by a Note requiring Required Action A.2 to be
completed whenever the Condition is entered. The Note emphasizes .the
need to perform the evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action A.1 is insufficient
because higher than analyzed stresses may have occurred and may have
affected the RCPB integrity.

B.1 and B.2

If a Required Action and associated Completion Time of Condition A are
not met, the unit must be brought to a lower MODE because: (a) the RCS
remained in an unacceptable pressure and temperature region for an
extended period of Increased stress, or (b) a sufficiently severe event
caused entry into an unacceptable region. Either possibility Indicates a
need for more careful examination of the event, best accomplished with
the RCS at reduced pressure and temperature. With reduced pressure
and temperature conditions, the possibility of propagation of undetected
flaws is decreased.

If the required restoration activity cannot be accomplished within
30 minutes, Required Action B.1 and Required Action B.2 must be
implemented to reduce pressure and temperature.

If the required evaluation for continued operation cannot be accomplished
within 72 hours, or the results are indeterminate or unfavorable, action
must proceed to reduce pressure and temperature as specified In
Required Actions B.1 and B.2. A favorable evaluation must be completed
and documented before returning to operating pressure and temperature
conditions. However, If the favorable evaluation is accomplished while
reducing pressure and temperature conditions, a return to power
operation may be considered without completing Required Action B.2.

Pressure and temperature are reduced by bringing the unit to MODE 3
within 12 hours and to MODE 5 within 36 hours. The allowed Completion

OCONEE UNITS 1, 2, & 3 B 3.4.3-6 BAeES REVIIN DkTEG 011
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RCS PIT Limits
B 3.4.3

BASES

ACTIONS B.1 and B.2 (continued)

Times are reasonable, based on operating experience, to reach the
required MODE from full power conditions in an orderly manner and
without challenging unit systems.

C.1 and C.2

Actions must be initiated immediately to correct operation outside of the
P/T limits at times other than MODE 1, 2, 3, or 4, so that the RCPB is
returned to a condition that has been verified acceptable by stress
analysis.

The immediate Completion Time reflects the urgency of initiating action to
restore the parameters to within the analyzed range. Most violations will
not be severe, and the activity can be accomplished within this time in a
controlled manner.

In addition to restoring operation to within limits, an evaluation is required
to determine if RCS operation can continue. The evaluation must verify
that the RCPB integrity remains acceptable and must be completed prior
to entry into MODE 4. Several methods may be used, including
comparison with pre-analyzed transients in the stress analysis, or

) inspection of the components.

ASME Code, Section XI, Appendix E (Ref.j), may also be used to
support the evaluation. However, its use is restricted to evaluation of the
vessel beltline.

Condition C Is modified by a Note requiring Required Action C.2 to be
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside the
allowable limits. Restoration alone, per Required Action C.1, Is
insufficient because higher than analyzed stresses may have occurred
and may have affected RCPB integrity.

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS .JhprL.

Verification that operation is withirlimits is required every 30 minutes
when RCS pressure or temperature conditions are undergoing planned V

changes.

This Frequency is considered reasonable in view of the control room
indication available to monitor RCS status. Thirty minutes permits
assessment and correction for minor deviations within a reasonable time.
Surveillance for heatup, cooldown, or LH testing may be discontinued <
when the definition given in the relevant plant procedure for ending the
activity is satisfied.

OCONEE UNITS 1, 2, & 3 B 3.4.3-7 -BAGESRE VI SIGN DATEED 04117/01|
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RCS P/T Limits
B 3.4.3

BASES

SURVEILLANCE SR 3.4.3.1 (continued)
REQUIREMENTS

This SR is modified by a Note that requires this SR to be performed only
during system heatup, cooldown, and LH testing.

I ,4s Aoz PJ :l8
REFERENCES Am 10 CFR 50, Appendix G.

. ,2. ASME, Boiler and Pressure Vessel Code, Section 1I1, Appendix G.

4 A. Regulatory Guide 1.99, Revision 2, May 1988.

5 ,4 ASTM E 185-82, July 1982.

& 10 CFR 50, Appendix H.

o7 A. ASME, Boiler and Pressure Vessel Code, Section Xl, Appendix E.

A, a/ 10 CFR 50.36.

8. FTI 9Do. 325010572-00, Allowabl LPI Prgsues For LPI Cooler $
-Sa; -3

'.1

I
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LTOP System
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System

BASES

BACKGROUND The LTOP System limits RCS pressure at low temperatures so the
integrity of the reactor coolant pressure boundary (RCPB) is not
compromised by violating the pressure and temperature (P/T)
requirements of 10 CFR 50, Appendix G (Ref. 1). The reactor vessel is
the limiting RCPB component for providing such protection. -Lee 3.4.37Ae- 0FL
9ReS-Pfesaure-and-Temperature (R')-Lirite,- provides the allowable
combinations for operational pressure and temperature during cooldown,
shutdown, and heatup to keep from violating the Reference 1 limits.

The reactor vessel material is less ductile at reduced temperatures than at
normal operating temperature. Also, as vessel neutron irradiation
accumulates, the material becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure must be maintained low when
temperature is low and may be increased only as temperature is
increased.

Operational maneuvering during cooldown, heatup, or related anticipated
transients must be controlled to not violatetCe.8F Exceeding these
limits could lead to brittle fracture of the reactor vessel. LGG-0*S45
presents requirements for administrative control of RCS pressure and
temperature to prevent exceeding the P/T limits.

This LCO provides RCS overpressure protection in the applicable
MODES by ensuring an adequate pressure relief capacity and a limit on
coolant addition capability. The pressure relief capacity requires the
power operated relief valve (PORV) lift setpoint to be reduced and
administrative controls implemented which assure 2 10 minutes available
for operator action to mitigate an LTOP event. The administrative controls
include limits on pressurizer level, limits on RCS pressure when RCS
temperature is < 3250F, limits on RCS makeup flow, the number of
available pressurizer heater banks, requirements for alarms and
restrictions upon use of the High Pressure Nitrogen System.

The LTOP approach to protecting the vessel by limiting coolant addition
capability requires controls upon RCS makeup flow, the number of
available pressurizer heater banks, and requires deactivating HPI, and
isolating the core flood tanks (CFTs).

Should one or more HPI pumps inject on an HPI actuation (HPI-ES) or a
CFT discharge to the RCS, the pressurizer level and PORV may not
prevent overpressurizing the RCS.

(2rG& /7os. Xe, xxx, ¢ X)(Y
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LTOP System
B 3.4.12

BASES

APPLICABILITY temperature of 3250 F is established by fracture mechanics analyses.
(continued) The pressurizer safety valves provide overpressure protection to meet

P77JLGGa P/T limits above 3250F. With the vessel head off,
overpressurization is not possible. With an RCS vent capable of
mitigating the most limiting LTOP event open, an LTOP event (including
HPI-ES actuation or CFT discharge) is incapable of pressurizing the RCS
above the RCS P/T limits.

A RCS vent 2 3.6 square inches is capable of mitigating a HPI-ES
actuation of three pumps through two flow paths to the RCS. A RCS vent
> 201 square inches is capable of mitigating a discharge of both CFTs.
A eZRL

4G0G3.44 provides the operational P/T limits for all MODES. LCO 3.4.10,
"Pressurizer Safety Valves,' requires the pressurizer safety valves
OPERABLE to provide overpressure protection during MODES 1, 2, and 3
above 3250F.

The Applicability is modified by two Notes. Note 1 states that CFT
isolation is only required when the CFT pressure is more than or equal to
the , iximRCS pressure for the existing RCS temperature, as allowed
in3.I40This Note permits the CFT discharge valve surveillance
performed only under these pressure and temperature conditions.

Note 2 permits the PORV to be inoperable when no HPI pumps are
running and RCS pressure is < 100 psig. PORV operability is not required
when RCS pressure is < 100 psig and HPI pumps are not operating since
credible LTOP events progress relatively slowly, thus giving the operator
ample time to respond.

ACTIONS A.1

With the HPI activated, immediate actions are required to deactivate HPI.
Emphasis is on immediate deactivation because inadvertent injection with

one or more HPI pump OPERABLE is the event of greatest significance,
since these events cause the greatest pressure increase in the shortest
time.

The immediate Completion Times reflect the urgency of quickly
proceeding with the Required Actions.

B.1, C.1, and C.2

An unisolated CFT requires isolation within 1 hour only when the CFT
pressure is at or more than the maximum RCS pressure for the existing
temperature allowed in 4-O-3. 1.

q* PTL2.
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16.5 REACTOR COOLANT SYSTEM (RCS)

16.5.4. Pressure and Temperature Limits Report (PTLR) I

COMMITMENT * RCS pressure and temperature shall be within the limits specified in
Figures 16.5.4-1 and 16.5.4-2 for Unit 1; Figures 16.5.4-4 and 16.5.4-5 for
Unit 2; and Figures 16.5.4-7 and 16.5.4-8 for Unit 3. RCS heatup and
cooldown rates and allowable RC pump combinations shall be maintained
within the limits specified in Tables 16.5.4-1 and 16.5.4-2.

KIfTr r-
----------------------------------…I I r-----------------------__--____________--

1. For leak tests of the RCS, leak tests of connected systems
required by Technical Specification 5.5.3 where RCS allowable
combinations of temperature and pressure are controlling the RCS
may be pressurized to within the limits of Figure 16.5.4-3 for Unit
1, Figure 16.5.4-6 for Unit 2 and Figure 16.5.4-9 for Unit 3.

2. For thermal steady state system hydro tests required by ASME
Section Xl the RCS may be pressurized to within the limits of
Technical Specification 2.1.2 and Figure 16.5.4-3 for Unit 1, Figure
16.5.4-6 for Unit 2 and Figure 16.5.4-9 for Unit 3.

3. Not applicable to the pressurizer.
I

APPLICABILITY: At all times. I

ACTIONS I

CONDITION REQUIRED ACTION COMPLETION TIME

A. Commitment not met. A.1 Enter applicable TS Immediately
Condition for P/T
Limits not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.3.1 N/A N/A

OCONEE UNITS 1,2, & 3 16.5.4-1 XX/XX/XX I
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BASES

1.0 Neutron Fluences

The calculational methodology for predicting the fluence using the cavity dosimetry was
validated in the benchmark phase of the cavity dosimetry program. The benchmark consisted of
both surveillance capsule and cavity dosimetry comparisons of calculations to dosimetry
measurements. The results of these benchmarks are documented in FTI Topical Report BAW-
2241 P. This report was approved by the Staff in February, 1999. The results demonstrate the
conclusions of the Oconee Units 1, 2, and 3 fluence data used to develop the PTL are sufficient
for safety and licensing evaluations of reactor vessel embrittlement. The fluences of the
predominate limiting materials and locations are included in the table below. The complete set
of Fluence Values are provided in the FTI Topical Report.

FLUENCES AT 33 EFPY

PLANT Location of Limiting Beltline Weld Fluence, n/cm'
ONS-1 1/4t Limiting Weld Location (SA-1229) 0.522 x 10"'

3/4 t Limiting Weld Location (WF-25) 0.190 x 10V,
ONS-2 1/4t Limiting Weld Location (WF-25) 0.538 x 1 01

3/4 t Limiting Weld Location (WF-25) 0.195 x 10'I
ONS-3 1/4t Limiting Weld Location (WF-67) 0.532 x 101
1 3/4 t Limiting Weld Location (WF-67) 0.193 x 10O

2.0 Reactor Vessel Material Surveillance

In 1976, several utilities with reactor vessels designed by Babcock & Wilcox (B&W), including
Duke Power, requested exemptions from the 10 CFR 50, Appendix H requirement for an in-
vessel material surveillance program. The Staff reviewed and evaluated each licensee's request
for an exemption and the plan for an integrated surveillance program. The staff then granted the
requested exemption.

A revised 10 CFR 50, Appendix H became effective in July 1983. Section II. C of the revised
Appendix H allows an integrated surveillance program provided it was approved by the Director,
Office of Nuclear Reactor Regulation. The revised Appendix H provided criteria that were to be
used in the evaluation of the surveillance program. In a letter dated March 14,1984, the B&W
Owners Group submitted an updated integrated surveillance program for Staff review and
approval. The program was documented in BAW-1 543A, Revision 2, Integrated Reactor Vessel
Surveillance Program. In the Safety Evaluation Report (SER) for BAW-1543A, the Staff
concluded the topical report meets the evaluation criteria of Section II. C of Appendix H. The
following was concluded and contained in the SER: In-cavity dosimetry testing should continue
in order to reduce uncertainties in neutron fluence for vessels that do not contain in-vessel

OCONEE UNITS 1,2, & 3 16.5.4-2 XX/XX/XX I
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dosimetry. If these test results provide an effective method of monitoring vessel neutron fluence,
the in-cavity dosimetry should be incorporated in plants.

In a letter dated September 16,1985, the B&W Owners Group requested an evaluation of a
"Cavity Dosimetry Program" under development for use in B&W plants. This program is
described in Topical Report BAW-1 875. This report was approved by the Staff in June 1986. It
was noted in BAW-1 875 that the material surveillance program will have provided all the
required empirical information for the fluence-toughness relationship by the mid-1 990's. During
this time, a portion of the surveillance capsules would have been removed. The cavity dosimetry
program will then continue to provide vessel irradiation data beyond the end of the integrated
surveillance capsule dosimetry program in an accurate and convenient manner.

3.0 Low Temperature Overpressure Protection System Limits (LTOP).

The actual temperature at which the pressure in the P/T limit curves falls below the pressurizer
safety valve setpoint increases as vessel material toughness decreases due to neutron
embrittlement. Each time the P/T limit curves are revised, the LTOP system will be re-evaluated
to ensure that its functional requirements can still be met with the PORV and pressurizer
leveVadministrative controls method.

4.0 Adjusted Reference Temperature (ART) for each Reactor Beltline Material

The limit curves are based on the predicted value of the ART of the limiting reactor vessel
materials at the end of 33 EFPY. The ART's are calculated by adding a radiation-induces delta
RTndt to the initial RTndt plus a margin term, using Regulatory Guide 1.99 Revision 2 to predict
the radiation-induced delta RTndt values as a function of the material's copper and nickel
content and neutron fluence. The values below summarize the predicted reactor vessel fluence
values at the %A t and 3/4 t vessel wall locations of the predominate limiting weld materials for the
Oconee Units. A value of 60 OF is assumed for the RTndt of the closure head region and the
outlet nozzle steel forging, in accordance with BAW-1 0046A.

ART's at 33EFPY

PLANT Location of Limiting Beltline Weld Fluence, n/cmZ ART, OF
ONS-1 1/4t Limiting Weld Location (SA-1 229) 0.522 x 10| 203.1

3/4 t Limiting Weld Location (WF-25) 0.190 x 101 188.0
ONS-2 1/4t Limiting Weld Location (WF-25) 0.538 x 1 248.4

3/4 t Limiting Weld Location (WF-25) 0.195 x 1 V 189.6
ONS-3 1/4t Limiting Weld Location (WF-67) 0.532 x 10' 211.7

3/4 t Limiting Weld Location (WF-67) 0.193 x 10 T 164.5

5.0 P/T Curves for heatup, cooldown, criticality, and hydrostatic and leak tests. I

The P/T curves are contained in figures 16.5.4-1 through 16.5.4-9. |
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6.0 Minimum Temperatures |

The minimum boltup temperature for the Reactor Vessel Flange shall be 2 600F. Boltup is a
condition in which the reactor vessel head is installed with tension applied to any stud, and with
the RCS vented to atmosphere.

The requirements for minimum hydrotest temperature are contained in the RCS Leak and
Hydrostatic Test Heatup and Cooldown Limitations curves.

7.0 Chemistry factor |

The chemistry factor is dependent upon the amount of copper and nickel in the material and may |
be determined from tables in RG 1.99, Rev. 2 or from surveillance data.
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Table 16.5.4-1 (page 1 of 1)
Operational Requirements for Unit Heatup

I

CONSTRAINT RC TEMPERATURE(a) MAXIMUM ALLOWED PUMP
HEATUP RATE COMBINATION

RC Temperature(a) T < 2801F 501F/hr NA
T 2 2800 F 1001F/hr NA

RC Pumps T < 2500F NA • two pumps
T 2 2500F NA Any

(a) RC Temperature is cold leg temperature if one or more RC pumps are in operation;
otherwise it is the LPI cooler outlet temperature.
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Table 16.5.4-2 (page 1 of 1)
Operational Requirements for Unit Cooldown

I

CONSTRAINT RC TEMPERATURE(a) MAXIMUM COOLDOWN RATE(t) ALLOWED PUMP
COMBINATION

RC Temperature(a) T 2 2800F S 501F in any 1/2 hour period NA
1501F s T < 2801F s 251F in any 1/2 hour period NA

T< 1500F • 100F in any one hour period NA
RCS depressurized¢c) • 500F in any one hour period NA

RC Pumps T 2 2500F NA Any
T < 2501F NA s two pumps I

(a) RC Temperature is cold leg temperature if one or more RC pumps are in operation or if
on natural circulation cooldown; otherwise it is the LPI cooler outlet temperature.

(b) These rate limits must be applied to the change in temperature indication from cold leg
temperature to LPI cooler outlet temperature per Note (a).

(c) When the RCS is depressurized such that all three of the following conditions exist:

a) RCS temperature < 2000F,
b) RCS pressure < 50 psig,
c) All RC Pumps off,

the maximum cooldown rate shall be relaxed to < 500F in any 1 hour period.
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-1 (page 1 of 1)
RCS Normal Operational Heatup Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 1
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-2 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 1
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-3 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 1
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-4 (page 1 of 1)
RCS Normal Operational Heatup Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-5 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-6 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 2
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-7 (page 1 of 1)
RCS Normal Operational Heatup Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-8 (page 1 of 1)
RCS Normal Operational Cooldown Limitations

Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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The regions of acceptable operation are below and to the right of the limit curves.
Margins are included for the pressure differential between point of system pressure
measurement and the pressure on the reactor vessel region controlling the limit
curve. Margins for instrument error are not included.

Note: Heatup and Cooldown rate restrictions and Reactor Coolant Pump
combination restrictions during Heatup and Cooldown are required, as
identified in text.

Figure 16.5.4-9 (page 1 of 1)
RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 33 EFPY - Oconee Nuclear Station Unit 3
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TECHNICAL JUSTIFICATION

Background and Description of Proposed Change

The pressure-temperature limits for the reactor coolant pressure
boundary (RCPB) for Oconee are established in accordance with
the requirements of 10 CFR Part 50, Appendix G. The methods and
criteria employed to establish operating pressure and
temperature limits (PTL) are described in topical report BAW-
10046A and the alternative rules provided by ASME Code Case N-
588 for circumferential flaws in welds and Code Case N-626 for
Kic fracture toughness. These limits are provided to prevent
non-ductile failure during any normal operating condition,
including anticipated operation occurrences and system
hydrostatic tests. The loading conditions of interest include
the following: Normal operation, including heatup and cooldown;
inservice leak and hydrostatic test (ISLH); and reactor core
operation. The major components of the RCPB have been analyzed
in accordance with 10 CFR Part 50, Appendix G. The closure head
region, the reactor vessel (RV) outlet nozzle, and the nozzle
belt and beltline regions have been identified as the only
regions of the RV (and consequently the RCPB) that require
pressure-temperature limits. The limit curves are based on the
predicted value of the adjusted reference temperature (ART) of
the limiting RV materials at the end of 33 EFPY. These values
are derived in accordance with Regulatory Guide 1.99, Revision
2. The NRC approved a revision to the PTL curves in Amendment
Nos. 307, 307, and 307 dated October 1, 1999. The SER discusses
the methodology in detail and can be referenced for further
details.

This proposed amendment will relocate the results of the above
amendment, i.e. revised curves for Pressure Temperature Limits
currently contained in TS 3.4.3 to a Pressure Temperature Limits
Report (PTLR). The results will be located in the Selected
Licensee Commitments (SLC) manual. Similar to the current TS
format, the new SLC will contain individual PT curves for each
of the Oconee units.

NRC Generic Letter 96-03, "Relocation of the Pressure
Temperature Limit Curves and Low Temperature Overpressure
Protection System Limits," dated January 31, 1996, allows
licensees to relocate the pressure temperature limit (PTL)
curves from their plant technical specifications (TS) to a PTL
report or a similar document. The methodology used to determine
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the PTL parameters must comply with the specific requirements of
Appendices G and H to Part 50 of Title 10 of the Code of Federal
Regulations (10 CFR), be documented in an NRC approved topical
report or in a plant-specific submittal and be incorporated by
reference into the TS. Subsequent changes in the methodology
must be approved by a license amendment.

This change also incorporates a minor NRC approved generic
change to the Improved Standard TS for BWOG, NUREG-1430, Rev. 3;
specifically, TS Task Force (TSTF) change TSTF-419-A, Rev. 0,
"Revise PTLR Definition and References in ISTS 5.6.6, RCS PTLR."

The definition of PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)
is added to TS 1.1 as follows:

The PTLR is the unit specific document that provides the
reactor vessel pressure and temperature limits, including
heatup and cooldown rates for the current reactor vessel
fluence period. These pressure and temperature limits shall
be determined for each fluence period in accordance with
Specification 5.6.9.

TS 3.4.3, RCS Pressure and Temperature Limits is being revised
to remove the PTL parameters and curves from the TS. They will
be included by reference in the LCO.

TS 3.4.12, Low Temperature Overpressure Protection (LTOP) is
being revised to replace references to 'LCO 3.4.3' with PTLR.

TSB 3.4.3 and 3.4.12 will be revised to reflect the above.

Requirements will be added to TS Section 5.0, specifically
5.6.9, Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE
LIMITS REPORT (PTLR)," to identify the NRC approved methodology.

Justification for the Proposed Change

The definition PTLR identifies the specifications in which the
pressure and temperature limits are addressed. Specification
5.6.9 identifies the acceptable TS reference and methodologies
used to determine RCS pressure and temperature limits. The
proposed changes eliminate duplication.
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The revision to TS 3.4.3 and its associated Bases is justified
by what the referenced amendments, TSTF and GL are allowing
licensees to do relative to PTL curves. The curves will be
incorporated by reference.

The addition to TS 5.6, specifically 5.6.9, allows the Topical
Reports to be identified so that licensees can use current
Topical Reports to support limits in the PTLR without having to
submit an amendment to facility operating licenses every time
the Topical Report is revised. The PTLR will provide specific
information identifying the particular approved Topical Reports
used to determine the PT limits. This still provides the
assurance that only the approved versions of the referenced
Topical Reports will be used for the determination of the PT
limits since the complete citation will be provided in the PTLR.
This proposed change is consistent with TSTF-363, "Revise
Topical Report references in ITS 5.6.5, COLR," which was
approved by the NRC on April 13, 2000.

The requirement to operate within the limits in the PTLR is
specified in and controlled by the TS. Only the figures,
values, and parameters associated with the PTL are relocated to
the PTLR. The methodology for their development must be
reviewed and approved by the NRC. The proposed changes do not
change the requirements associated with the review and approval
of the methodology or the requirement to operate within the
limits specified in the PTLR.

The following plants have submitted and gained approval for
similar submittals: Beaver Valley in an safety evaluation report
(SER) dated July 15, 2003; Byron and Braidwood in an SER dated
January 23, 1998; Vogtle in an SER dated March 28, 2005; Diablo
Canyon in an SER dated May 13, 2004; and Fort Calhoun in an SER
dated August 15, 2003.
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NO SIGNIFICANT HAZARDS CONSIDERATION

Pursuant to 10 CFR 50.91, Duke has made the determination that
this amendment request involves a No Significant Hazards
Consideration by applying the standards established by the NRC
regulations in 10 CFR 50.92. This ensures that 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:

The proposed changes to reference only the Topical
Report Number and title do not alter the use of the
analytical methods used to determine the PTL that have been
reviewed and approved by the NRC. This method of
referencing Topical Reports would allow the use of current
Topical Reports to support limits in the PTLR without
having to submit an amendment to the operating license.
Implementation of revisions to Topical Reports will require
review in accordance with 10 CFR 50.59 and where required
receive NRC review and approval.

The proposed changes do not adversely affect accident
initiators or precursors nor alter the design assumptions,
conditions, or configuration of the facility or the manner
in which the plant is operated and maintained. The
proposed changes do not alter or prevent the ability of
structures, systems, or components (SSCs) from performing
their intended function to mitigate the consequences of an
initiating event within the assumed acceptance limits. The
proposed changes do not affect the source term, containment
isolation, or radiological release assumptions used in
evaluating the radiological consequences of an accident
previously evaluated. Further, the proposed changes do not
increase individual or cumulative occupational/public
radiation exposures. The proposed changes are consistent
with safety analysis assumptions and resultant
consequences.

Therefore, it is concluded that the proposed LAR does not
involve a significant increase in the probability or
consequences of an accident previously evaluated.

(2) Create the possibility of a new or different kind of



Attachment 5 -
No Significant Hazards Consideration
September 15, 2005
Page 3

accident from any kind of accident previously evaluated:

The proposed changes to reference only the Topical
Report Number and title do not alter the use of the
analytical methods used to determine the PTL that have been
reviewed and approved by the NRC. This method of
referencing Topical Reports would allow the use of current
Topical Reports to support limits in the PTLR without
having to submit an amendment to the operating license.
Implementation of revisions to Topical Reports would still
be reviewed in accordance with 10 CFR 50.59 and where
required receive NRC review and approval.

The proposed changes do not involve a physical alteration
of the plant (i.e., no new or different type of equipment
will be installed) or a change in the methods governing
normal plant operation. In addition, the changes do not
impose any new or different requirements or eliminate any
existing requirements. The changes do not alter
assumptions made in the safety analysis. The proposed
changes are consistent with the safety analysis assumptions
and current plant operating practice.

Therefore, the proposed amendment will not create the
possibility of a new or different kind of accident from any
accident previously evaluated.

(3) Involve a significant reduction in the margin of
Safety

The proposed changes to reference only the Topical
Report Number and title do not alter the use of the
analytical methods used to determine the PTL that have been
reviewed and approved by the NRC. This method of
referencing Topical Reports would allow the use of current
Topical Reports to support limits in the PTLR without
having to submit an amendment to the operating license.
Implementation of revisions to Topical Reports would still
be reviewed in accordance with 10 CFR 50.59 and where
required receive NRC review and approval. The proposed
changes do not alter the manner in which safety limits,
limiting safety system settings or limiting conditions for
operation are determined. The setpoints at which
protective actions are initiated are not altered by the
proposed changes. Sufficient equipment remains available
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to actuate upon demand for the purpose of mitigating an
analyzed event. As such, the proposed change does not
involve a significant reduction in a margin of safety.

Duke has concluded, based on the above, that there are no
significant hazards considerations involved in this
amendment.
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ENVIRONMENTAL IMPACT ANALYSIS

Pursuant to 10 CFR 51.22(b), an evaluation of the LAR has been
performed to determine whether or not it meets the criteria
for categorical exclusion set forth in 10 CFR 51.22(c)(9) of
the regulations. The LAR does not involve:

1) A significant hazards consideration.

This conclusion is supported by the determination of no
significant hazards.

2) A significant change in the types or significant increase
in the amounts of any effluents that may be released
offsite.

This LAR does not make any physical changes to the plant,
nor does it necessitate a change in parameters governing
plant operation. Therefore, this LAR will not change the
types or amounts of any effluent that may be released
offsite.

3) A significant increase in individual or cumulative
occupational radiation exposure.

This LAR does not involve significant changes in parameters
governing plant operation, or methods of operation.
Therefore, this LAR will not increase the individual or
cumulative occupational radiation exposure.

In summary, this LAR meets the criteria set forth in 10 CFR
51.22(c)(9) of the regulations for categorical exclusion from
an environment impact statement.


