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RCS P/T Limits
3.4.3
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THE REACTOR VESSEL REGION CONTROLLING.THE LIMIT CURVE. MARGINS FOR
INSTRUMENT ERROR ARE NOT INGLUDED.
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Figure 3.4.3-1 (page 1 of 1)
RCS Normal Operational Heatup Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 1
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RCS P/T Limits
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RCS Normal Operational Cooldown Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 1
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“RCS P/T Limits

3.4.3
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‘ RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 1
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RCS P/T Limits
3.4.3
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‘ RCS Normal Operational Heatup Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 2
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RCS P/T Limits
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RCS Normal Operational Cooldown Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 2
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Indicated Reactor Coolant System Pressure, psig

(at RCS Hot Leg Tap)

RCS P/T Limits
3.4.3
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Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 2
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imits
3.4.3
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' RCS Normal Operational Heatup Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 3
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RCS P/T Limits
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. RCS Normal Operational Cooldown Limitations
Applicable for the First 26 EFPY - Oconee Nuclear Station Unit 3
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Indicated Reactor Coolant System Pressure, psig

(at RCS Hot Leg Tap)

RCS P/T Limits
3.4.3

2500

1500 -

1000 + -

500 -

THE REGIONS OF AGCEPTABLE 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.

POINT TEMP. ' PRESSURE

A 60 | 514
B, 1m0 . 514
¢ 125 522
o bl ool 180 . U857 L L Lo
E 165 . 591 , , ,
i 2 . = - UNIT3ISLH
G 20 ¢ 747 : ~ :
H 240 ' 945 ' ' '
1 250 . 949
J 275 . 1138
K 280 1184
R I s H /- - -
M 325 . 1628
N 350 2046
0 371 2500

NOTE: HEATUP AND COOLDOWN RATE RESTRICTIONS AND
REACTOR COOLANT PUMP COMBINATIQN RESTRICTIONS DURING
HEATUP AND COOLDOWN ARE REQUIRED, AS IDENTIFIED IN TEXT

1 l | ! !

T T T T T

50 100 150 200 250 300
Indicated Reactor Coolant Inlet Temperature, F

Figure 3.4.3-9 (page 1 of 1)

350 400

RCS Leak and Hydrostatic Test Heatup and Cooldown Limitations
Applicable for the First 26 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
1ift setpoint of < 460 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 < 325°F,
MODES 4, 5, and 6 when an RCS vent path capable of
mitigating the most Timiting LTOP event is not open.

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 Specification
3.4.3.

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

| OCONEE UNITS 1, 2, & 3 3.4-35 Amendment Nos. , , &

o



SURVEILLANCE REQUIREMENTS (continued)

LTOP System
3.4.12

SURVEILLANCE

FREQUENCY

SR 3.4.12.6 Verify Administrative Controls, other than
limits for pressurizer level, that assure
> 10 minutes are available for operator
action to mitigate an LTOP event are
implemented for the following:

a.

RCS pressure when RCS temperature is
< 325°F;

Makeup flow rate;
Alarms;
High pressure Nitrogen System; and

Verify pressurizer heater bank 3 or 4
is deactivated.

12 hours

SR 3.4.12.7 Perform CHANNEL CALIBRATION for PORV.

18 months

OCONEE UNITS 1, 2, & 3 3.4-39

Amendment Nos.

’

’
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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 1imits 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. LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," 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
LCO 3.4.3. Exceeding these limits could lead to brittle
fracture of the reactor vessel. LCO 3.4.3 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) 1ift 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 < 325°F,
Timits on RCS makeup flow, the number of available
pressurizer heater banks, requirements for alarms and
restrictions upon use of the High Pressure Nitrogen System.

(continued)

OCONEE UNITS 1, 2, & 3 B 3.4-58 Amendment Nos. , , &



BASES

LTOP System
B 3.4.12

BACKGROUND
(continued)

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

Should an HPI pump inject on an HPI actuation, the
pressurizer level and PORV may not prevent overpressurizing
the RCS.

The administrative controls upon pressurizer level provides
a compressible vapor space or cushion (either steam or
nitrogen) that can accommodate a coolant insurge and prevent
a rapid pressure increase, allowing the operator time to
stop the increase. The PORV, with reduced 1ift setting, is
the overpressure protection device that acts as backup to
the operator in terminating an increasing pressure event.

With HPI deactivated, the ability to provide RCS coolant
addition is restricted. To balance the possible need for
coolant addition, the LCO does not require the makeup system
to be deactivated. Due to the lower pressures associated
with the LTOP MODES and the expected decay heat levels, the
makeup system can provide flow with the HPI pumps providing
RCS makeup through the makeup control valve.

PORV_Reguirements

As required for the LTOP, the PORV is signaled to open if
the RCS pressure approaches a limit set in the LTOP
actuation circuit. The LTOP actuation circuit monitors RCS
pressure and determines when an overpressure condition is
approached. When the monitored pressure meets or exceeds
the setting, the PORV is signaled to open. Maintaining the
setpoint within the limits of the LCO ensures the

Reference 1 limits will be met in any event analyzed for
LTOP.

When a PORV is opened in an increasing pressure transient,
the release of coolant causes the pressure increase to slow
and reverse. As the PORV releases steam, the RCS pressure
decreases until a reset pressure is reached and the valve is
signaled to close. The pressure continues to decrease below
the reset pressure as the valve closes.

(continued)

OCONEE UNITS 1, 2, & 3 B 3.4-59 Amendment Nos. , , &




BASES

LTOP System
B 3.4.12

BACKGROUND
(continued)

Adminjstrative Control Requirements

Administrative controls are necessary to assure the operator
has at least ten minutes available to mitigate the most
Timiting LTOP event. These administrative controls include

the following:
1) Limits on RCS pressure based on RCS temperature;
2) Limits upon pressurizer level;
3) Limits upon makeup flow capability;
4) OPERABLE Alarms;

5) Controls upon use of the High Pressure Nitrogen
System; and

6) Restricting the number of available pressurizer
heater banks.

Limiting RCS pressure based on RCS temperature provides a
minimum margin to the RCS P/T 1imit. Restricting RCS makeup
flow capability and pressurizer Tevel and controls on the
use of high pressure nitrogen 1imit the pressurization rate
during an LTOP event. Restricting the number of available
pressurizer heater banks limits the pressurization rate
during an LTOP event. Alarms ensure early operator
recognition of the occurrence of an LTOP event. The
combination of minimum margin to the limit, limited
pressurization rate and OPERABLE alarms ensure ten minutes
are available for operator action to mitigate an LTOP event.

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 3) demonstrate that the reactor vessel
can be adequately protected against overpressurization
transients during shutdown. In MODES 1, 2, and in MODE 3
with RCS temperature exceeding 325°F, the pressurizer safety
valves will prevent RCS pressure from exceeding the
Reference 1 limits. At nominally 325°F and below,
overpressure prevention falls to an OPERABLE PORV, a
restricted coolant level in the pressurizer and other
administrative controls.

(continued)

OCONEE UNITS 1, 2, & 3 B 3.4-60 Amendment Nos. , , &



LTOP System

B 3.4.12
BASES
APPLICABLE The actual temperature at which the pressure in the
SAFETY ANALYSIS P/T limit curve falls below the pressurizer safety valve
(continued) 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 level/administrative controls
method.

Transients that are capable of overpressurizing the RCS have
been identified and evaluated. These transients relate to
either mass input or heat input: actuating the HPI System,
discharging the CFTs, energizing the pressurizer heaters,
failing the makeup control valve open, losing decay heat
removal, starting a reactor coolant pump (RCP) with a large
temperature mismatch between the primary and secondary
coolant systems, and adding nitrogen to the pressurizer.

HPI actuation and CFT discharge are the transients that may
result in exceeding P/T limits within < 10 minutes in which
time no operator action is assumed to take place. Starting
an RCP and adding nitrogen to the pressurizer are self
limiting events. In the rest, operator action after that
time precludes overpressurization. The analyses demonstrate
that the time allowed for operator action is adequate, or
the events are self limiting and do not exceed P/T limits.

The following are required during the LTOP MODES to ensure
that transients do not occur, which either of the LTOP
overpressure protection means cannot handle:

a. Limiting RCS makeup flow capability;

b. Deactivating HPI; |

c. Immobilizing CFT discharge isolation valves in their
closed positions; and |
d. Limiting the number of available pressurizer heater
banks.

The Reference 3 analyses demonstrate the PORV can maintain
RCS pressure below Timits when both makeup flow capability
and the number of available pressurizer heater banks are
restricted. Consequently, the administrative controls

(continued)
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. BASES

LTOP System
B 3.4.12

APPLICABLE
SAFETY ANALYSES
(continued)

require makeup flow capability and the number of available
pressurizer heater banks to be limited in the LTOP MODES.

Since the PORV cannot do this for one HPI pump, or
discharging the CFTs, the LCO also requires the HPI
actuation circuits deactivated and the CFTs isolated.

The isolated CFTs must have their discharge valves closed
and the valve power breakers fixed in their open positions.

Fracture mechanics analyses established the temperature of
LTOP Applicability at 325°F. Above this temperature, the
pressurizer safety valves provide the reactor vessel
pressure protection. The vessel materials were assumed to
have a neutron irradiation accumulation equal to

26 effective full power years (EFPYs) of operation for Units
1, 2 and 3.

This LCO will deactivate the HPI actuation when the RCS
temperature is < 325°F.

Reference 3 contains the acceptance limits that satisfy the
LTOP requirements. Any change to the RCS must be evaluated
against these analyses to determine the impact of the change
on the LTOP acceptance limits.

PORV_Performance

The fracture mechanics analyses show that the vessel is
protected when the PORV is set to open at < 460 psig. The
setpoint is derived by modeling the performance of the LTOP
system for different LTOP events. The PORV setpoint at or
below the derived limit ensures the Reference 1 limits will
be met.

The PORV setpoint is re-evaluated for compliance when the
revised P/T limits conflict with the LTOP analysis limits.
The P/T limits are periodically modified as the reactor
vessel material toughness decreases due to embrittlement
induced by neutron irradiation. Revised P/T limits are
determined using neutron fluence projections and the results
of examinations of the reactor vessel material irradiation
surveillance specimens. The Bases for LCO 3.4.3 discuss
these examinations.

(continued)
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BASES

LTOP System
B 3.4.12

APPLICABLE
SAFETY ANALYSES
(continued)

The PORV is considered an active component. Therefore, its
fai}ure represents the worst case LTOP single active
failure.

Administrative Controls Performance

Limiting RCS pressure when RCS temperature is < 325°F
provides a minimum margin to the RCS P/T limit. Restricting
RCS makeup flow capability, the number of available
pressurizer heater banks, pressurizer level, and controls on
the use of high pressure nitrogen limit the pressurization
rate during an LTOP event. Alarms ensure early operator
recognition of the occurrence of an LTOP event. The
combination of minimum margin to the limit, limited
pressurization rate and OPERABLE alarms ensure ten minutes
are available for operator action to mitigate an LTOP event.

The LTOP System satisfies Criterion 2 and Criterion 3 of
10 CFR 50.36 (Ref.6).

LCO

The LCO requires an LTOP System OPERABLE with a limited
coolant input capability and a pressure relief capability.
The LCO requires HPI to be deactivated and the CFTs to be
isolated. For pressure relief, it requires the pressurizer
coolant at or below a maximum level and the PORV OPERABLE
with a 1ift setting at the LTOP 1imit, with other specified
administrative controls.

The pressurizer is OPERABLE with a coolant level limited
such that > 10 minutes are available for operator action to
mitigate the consequences of an LTOP event.

The PORV is OPERABLE when its block valve is open, its lift
setpoint is set at < 460 psig and testing has proven its
ability to open at that setpoint, and power is available to
the two valves and their control circuits.

APPLICABILITY

This LCO is applicable in MODE 3 when any RCS cold leg
temperature is < 325°F, and in MODES 4, 5 and 6 when an RCS
vent capable of mitigating the most limiting LTOP event is
not open. The Applicability temperature of 325°F is

(continued)

OCONEE UNITS 1, 2, & 3 - B 3.4-63 Amendment Nos. , , &



BASES

LTOP System
B 3.4.12

APPLICABILITY
(continued)

established by fracture mechanics analyses. The pressurizer
safety valves provide overpressure protection to meet

LCO 3.4.3 P/T limits above 325°F. With the vessel head off,
overpressurization is not possible. With an RCS vent
capable of mitigating the most 1imiting LTOP event open, an
LTOP event (including HPI actuation or CFT discharge) is
incapable of pressuring the RCS above the RCS P/T limits.

LCO 3.4.3 provides the operational P/T Timits 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 325°F.

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 LCO 3.4.3. 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

Al

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.

(continued)
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ACTIONS B.1, C.1, and C.2
(continued)

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 LCO 3.4.3.

If isolation is needed and cannot be accomplished in 1 hour,
Required Action C.1 and Required Action C.2 provide two
options, either of which must be performed in 12 hours. By
placing the unit in MODE 4 with the RCS temperature > 233°F,
the CFT pressure of 650 psig cannot exceed the LTOP limits
if both tanks are fully injected. Depressurizing the CFTs
below the LTOP limit of 373 psig also prevents exceeding the
LTOP limits in the same event.

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering judgement indicating that a limiting LTOP
event is not likely in the allowed times.

D.1, E.1, and E.2

With the PORV inoperable, overpressure relieving capability
is lost, and restoration of the PORV within 1 hour is
required.

If restoration cannot be completed within 1 hour, either
Required Action E.1 or Required Action E.2 must be
performed. Required Action E.1 requires increasing RCS
temperature within 23 hours to exit the Applicability of the
specification. With RCS temperature > 325°F, the CFTs are
not required to be isolated. Required Action E.2 requires
the RCS be depressurized to less than 100 psig within 35
hours. With reactor pressure < 100 psig more time is
available for operator action to mitigate an LTOP event.

These Completion Times also consider these activities can be

accomplished in these time periods. A limiting LTOP event
is not Tikely in these times. ,

F.1 and G.1

With Administrative Controls that assure > 10 minutes are
available to mitigate the consequences of an event not

(continued)
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ACTIONS

F.1 and G.1 (continued)

implemented, the capability for operator action to mitigate
an LTOP event may be lost. In this circumstance,
compensatory measures must be established to monitor for
initiation of an LTOP event. Establishing a dedicated
operator within 4 hours to monitor for initiation of an LTOP
event is sufficient to compensate for inoperability of
makeup flow restrictions, having too many pressurizer heater
banks available, inoperability of required alarms, or
deviation from pressure, temperature or level limits.
Establishing a dedicated operator is not sufficient to
compensate for not deactivating HPI or isolating CFTs. If
the Required Action and associated Completion Time of
Condition F is not met, the RCS must be depressurized and an
RCS vent path capable of mitigating the most 1imiting LTOP
event must be established within 12 hours. These Completion
Times also consider that these activities can be
accomplished in these time periods. A limiting LTOP event
is not likely in these periods.

H.1

With administrative controls which assure > 10 minutes are
available to mitigate the consequences of an LTOP event not
implemented and the PORV inoperable; or the LTOP System
inoperable for any reason other than cited in Condition A
through G, Required Action H.1 requires the RCS
depressurized and vented within 12 hours.

One or more vents may be used. A vent path capable of
mitigating the most 1imiting LTOP event is specified.
Because makeup may be required, the vent size accommodates
inadvertent full makeup system operation. Such a vent keeps
the pressure from full flow of the makeup pump(s) with a
wide open makeup control valve within the LCO limit.

The Completion Time is based on operating experience that
these activity can be accomplished in this time period

and on engineering judgement indicating that a Timiting LTOP
transient is not likely in this time.

(continued)
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BASES (continued)

SURVEILLANCE SR_3.4.12.1 and SR 3.4.12.2
REQUIREMENTS

Verifications must be performed that HPI is deactivated, and
the CFTs are isolated. These Surveillances ensure the
minimum coolant input capability will not create an RCS
overpressure condition to challenge the LTOP System. The
Surveillances are required at 12 hour intervals.

The 12 hour intervals are shown by operating practice to be

sufficient to regularly assess conditions for potential
degradation and verify operation within the safety analysis.

SR_3.4.12.3

Verification that the pressurizer level is less than the

volume necessary to assure > 10 minutes are available for

operator action to mitigate an LTOP event by observing

control room or other indications ensures a cushion of

sufficient size is available to reduce the rate of pressure
. increase from potential transients.

The 30 minute Surveillance Frequency during heatup and
cooldown must be performed for the LCO Applicability period
when temperature changes can cause pressurizer level
variations. This Frequency may be discontinued when the
ends of these conditions are satisfied, as defined in plant
procedures. Thereafter, the Surveillance is required at

12 hour intervals.

These Frequencies are shown by operating practice sufficient

to regularly assess indications of potential degradation and
verify operation within the safety analysis.

SR 3.4.12.4
Verification that the PORV block valve is open ensures a

flow path to the PORV. This is required at 12 hour
intervals.

v(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.4.12.5.4 (continued)

The interval has been shown by operating practice to be
sufficient to regularly assess conditions for potential
degradation and verify operation is within the safety
analysis.

SR_3.4.12.5.5

A CHANNEL FUNCTIONAL TEST is required within 12 hours after
decreasing RCS temperature to < 325°F and every 31 days
thereafter to ensure the setpoint is proper for

using the PORV for LTOP. PORV actuation is not needed, as
it could depressurize the RCS.

The 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during the time. The 31 day
Frequency is based on industry accepted practice and is
acceptable by experience with equipment reliability.

SR_3.4.12.6

Verification that administrative controls, other than limits
for pressurizer level, that assure > 10 minutes are
available for operator action to mitigate the consequences
of an LTOP event are implemented is necessary every 7 days.
This verification consists of a combination of
administrative checks for alarm availability, verification
that pressurizer heater bank 3 or 4 is deactivated,
appropriate restrictions on pressurizer level, controls for
High Pressure Nitrogen, etc., as well as visual confirmation
using available indications that associated physical
parameters are within limits.

The Frequency is shown by operating practice sufficient to

regularly assess indications of potential degradation and
verify operation within the safety analysis.

SR 3.4.12.7
The performance of a CHANNEL CALIBRATION is required every

18 months. The CHANNEL CALIBRATION for the LTOP setpoint
ensures that the PORV will be actuated at the appropriate

(continued)
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BASES
SURVEILLANCE SR 3.4.12.7 (continued)
REQUIREMENTS
RCS pressure by verifying the accuracy of the instrument
string. The calibration can only be performed in shutdown.
The Frequency considers a typical refueling cycle and
industry accepted practice.
REFERENCES 1. 10 CFR 50, Appendix G.
2. Generic Letter 88-11.
3. UFSAR, 5.2.3.7.
4, 10 CFR 50.46.
5. 10 CFR 50, Appendix K.
. 6. 10 CFR 50.36.
1
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RCS P/T Limits

. 3.4.3

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

CONSTRAINT RC TEMPERATURE'™  MAXIMUM HEATUP ALLOWED PUMP
RATE COMBINATION
RC Temperature® T < 280°F 50°F/hr NA
T > 280°F 100°F/hr NA
RC Pumps T > 250°F NA Any
T < 250°F NA < one pump per loop

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

For TN FORHATION ONLY
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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 > 280°F < 50°F in any 1/2 hour period NA
150°F < T < 280°F < 25°F in any 1/2 hour period NA
T < 150°F < 10°F in any one hour period NA
RCS depressurized™ < 50°F in any one hour period NA
RC Pumps T > 270°F NA Any
200°F <« T< 270°F NA < one pump/loop
T < 200°F NA < one pump

(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).

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

a) RCS temperature < 200°F,
b) RCS pressure < 50 psig,
c) A1l RC Pumps off,

the maximum cooldown rate shall be relaxed to < 50°F in any 1 hour
period.

ok TN o ATION ONLY
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Indicated Reactor Coolant System Pressure, psig

(at RCS Hot Leg Tap)
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Indicated Reactor Coolant System Pressure, psig
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Indicated Reactor Coolant System Pressure, psig

(at RCS Hot Leg Tap)
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Indicated Reactor Coolant System Pressure, psig

(at RCS Hot Leg Tap)
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RCS P/T Limits
3.4.3
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Figure 3.4.3-7 (bage 1 of 1)
RCS Normal Operational Heatup Limitations
Applicable for the First EFPY - Oconee Nuclear Station Unit 3
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RCS Normal Operational Cooldown Limitations .
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RCS P/T Limits

Applicable for the F1rst‘iiETPY - Oconee Nuclear Station Unit 3

OCONEE UNITS 1, 2, & 3 3.4-16 Amendment Nos.
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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

APPLICABILITY:

OCONEE UNITS 1, 2, & 3

o

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
1ift setpoint of <)48&psig; and

Administrati?e controls implemented that assure = 10
minutes are available for operator action to mitigate an
LTOP event. '

MODE 3 when any RCS cold leg temperature is < 325°F,
MODES 4, 5, and 6 when an RCS vent path capable of

mitigating the most limiting LTOP event is not open.

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 1imit curves provided in Specification
3.4.3.

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

3.4-35 Amendment Nos. , , &



LTOP System
3.4.12

' SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.4.12.6 Verify Administrative Controls, other than 12 hours
limits for pressurizer level, that assure
> 10 minutes are available for operator
action to mitigate an LTOP event are
implemented for the following:

CS ressure when RCS temperature is
<(Z§§;F;

b. Makeup flow rate;
(o Alarms; and

d. High pressure Nitrogen System.

SR 3.4.12.7 Perform CHANNEL CALIBRATION for PORV. 18 months

IPRESSURIZER HEATER BANK

Son 4 15 DEAcTWUATED.

OCONEE UNITS 1, 2, & 3 3.4-39 Amendment Nos. , , &




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. LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," 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 lTow 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
LCO 3.4.3. Exceeding these limits could lead to brittle

| fracture of the reactor vessel. LCO 3.4.3 presents

| requirements for administrative control of RCS pressure and
temperature to prevent exceeding the P/T Vimits.

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) 1ift 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 < ,
limits on RCS makeup flow,Yrequirements for alarms and
restrictions upon use of th&High Pressure Nitrogen System.

T He NuMBEL -OF AVAILABLE PRESSUR(ZER rtEATEL
RANKS

. (continued)
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BASES

SV ARANA

o nrALABLE  PRE LTOP System

I e NumMBER B 3.4.12

HEATER BANKS

BACKGROUND

ég%) (continued)

The LTOP approach to protecting the vessel by limiting
cool addition capability requires administrative controls

upon RCS makeup flow,Aand requires deactivating HPI, and

isolating the core flood tanks (CFTs).

Should an HPI pump inject on an HPI actuation, the
pressurizer level and PORV may not prevent overpressurizing
the RCS.

The administrative controls upon pressurizer level provides
a compressible vapor space or cushion (either steam or
nitrogen) that can accommodate a coolant insurge and prevent
a rapid pressure increase, allowing the operator time to
stop the increase. The PORV, with reduced 1ift setting, is
the overpressure protection device that acts as backup to
the operator in terminating an increasing pressure event.

With HPI deactivated, the ability to provide RCS coolant
addition is restricted. To balance the possible need for
coolant addition, the LCO does not require the makeup system
to be deactivated. Due to the lower pressures associated
with the LTOP MODES and the expected decay heat levels, the
makeup system can provide flow with the HPI pumps providing
RCS makeup through the makeup control valve.

PORV Requirements

As required for the LTOP, the PORV is signaled to open if
the RCS pressure approaches a limit set in the LTOP
actuation circuit. The LTOP actuation circuit monitors RCS
pressure and determines when an overpressure condition is
approached. When the monitored pressure meets or exceeds
the setting, the PORV is signaled to open. Maintaining the
setpoint within the limits of the LCO ensures the

Reference 1 limits will be met in any event analyzed for
LTOP.

When a PORV is opened in an increasing pressure transient,
the release of coolant causes the pressure increase to slow
and reverse. As the PORV releases steam, the RCS pressure
decreases until a reset pressure is reached and the valve is
signaled to clTose. The pressure continues to decrease below
the reset pressure as the valve closes.

(continued)
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|
|
| LTOP System
|
|

B 3.4.12
‘ BASES

BACKGROUND Administrative Control Requirements
(continued)

Administrative controls are necessary to assure the operator

has at least ten minutes available to mitigate the most

Timiting LTOP event. These administrative controls include

the following: gLmiTs on R(S pressure easer oN £ EMPERATUES,

L empera e 0=f

2) Limits upon pressurizer level;
3) Limits upon makeup flow capability;
4)  OPERABLE Alarms; fand)

5) Controls upon use of the High Pressure Nitrogen
System RASED OK RCS TEMPEQATULE

Limifing RCS pressure &hepRCS LENDETd
provides a minimum margin to the RCS P/T 1limit. Restricting
RCS makeup flow capability and pressurizer level and
controls on the use of high pressure nitrogen limit th
pressurization rate during an LTOP event.g Alarms ensure
early operator recognition of the occurrence of an LTOP
event. The combination of minimum margin to the limit,
limited pressurization rate and OPERABLE alarms ensure ten
minutes are available for operator action to mitigate an

LTOP event,
(ETTaICTinG THE NUMBER OF AVALLABLE PRESSURIBER Héﬁﬁf@

APPLICABLE Safety analyses (Ref. 3) demonstrate that the reactor vessel

SAFETY ANALYSES can be adequately protected against overpressurization
transients during shutdown. In MODES 1, 2, and in MODE 3
with RCS temperature exceeding 325°F, the pressurizer safety
valves will prevent RCS pressure from exceeding the
Reference 1 limits. At nominally 325°F and below,
overpressure prevention falls to an OPERABLE PORV, a
restricted coolant level in the pressurizer and other
administrative controls.

The actual temperature at which the pressure in the
P/T limit curve falls below the pressurizer safety valve
setpoint increases as vessel material toughness decreases
N ——— e
s TRICTING THE NUMBER OF AUAILAOGLE PRESSUKIZER HEAT
BANKS LIMITS THE PRESSURI2RTION RATE DULING AN LT0P EVENT,
continued)

OCONEE UNITS 1, 2, & 3 B 3.4-60 Amendment Nos. , , &




. ' LTOP System
| B 3.4.12

BASES
APPLICABLE due to neutron embrittlement. Each time the P/T Timit
SAFETY ANALYSES curves are revised, the LTOP System will be re-evaluated to
(continued) ensure that its functional requirements can still be met
with the PORV and pressurizer level/administrative controls
method.

|

|

\

|

|

|

|

|

\

|

|

|

} Transients that are capable of overpressurizing the RCS have

| been identified and evaluated. These transients relate to

| either mass input or heat input: actuating the HPI System,

; discharging the CFTs, energizing the pressurizer heaters,

‘ failing the makeup control valve open, losing decay heat

| removal, starting a reactor coolant pump (RCP) with a large
temperature mismatch between the primary and secondary
coolant systems, and adding nitrogen to the pressurizer.

HPI actuation and CFT discharge are the transients that may
result in exceeding P/T limits within < 10 minutes in which
time. no operator action is assumed to take place. Starting
an RCP and adding nitrogen to the pressurizer are self

‘ limiting events. In the rest, operator action after that
time precludes overpressurization. The analyses demonstrate
that the time allowed for operator action is adequate, or
the events are self limiting and do not exceed P/T limits.

The following are required during the LTOP MODES to ensure
that transients do not occur, which either of the LTOP
overpressure protection means cannot handle:

a. Limiting RCS makeup flow capability;
b. Deactivating HPI; &nd>

CE%?; c. Immobilizing CFT discharge isolation valves in their
closed position LD
QOoTH @meu?ijmc mo%eﬁumz € HEATERS
~__Ihe Reference 3 analyses demopstrate the PO V can maintain
RCS pressure below limits whengmakeup flow capability
restricted. Consequently, the administrative controls
require makeup flow capabi]itydgblimited in the LTOP MODES.

Since the PORV cannot do this for one HPI pump, or
discharging the CFTs, the LCO also requires the HPI
actuation circuits deactivated and the CFTs isolated.

AND THE NUMBER OF AVAILABLE PRESS URI121ZR
[HEATéER BARKS TO Be

(continued)
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. LTOP System
B 3.4.12

BASES
Cg;TAPPLICABLE The isolated CFTs must have their discharge valves closed
SAFETY ANALYSES and the valve power breakers fixed in their open positions.
(continued)

Fracture mechanics analyses established the temperature of
LTOP Applicability at 325°F. Above this temperature, the
pressurizer safety valves provide the reactor vessel
26 pressure protection. The vessel materials were assumed to
ave a neutron irradiation accumulation equal to
effective full power years (EFPYs) of operation for Units

1 . 32&&03. :

This LCO will deactivate the HPI actuation when the RCS
temperature is < 325°F.

Reference 3 contains the acceptance limits that satisfy the
LTOP requirements. Any change to the RCS must be evaluated
against these analyses to determine the impact of the change
on the LTOP acceptance limits.

‘ PORV Performance

The fracture mechanics analyses show that the vessel is
protected when the PORV is set to open at < 480 psig. The
setpoint is derived by modeling the performance of the LTOP
system for different LTOP events. The PORV setpoint at or
below the derived limit ensures the Reference 1 limits will
be met.

The PORV setpoint is re-evaluated for compliance when the
revised P/T limits conflict with the LTOP analysis limits.

The P/T limits are periodically modified as the reactor

vessel material toughness decreases due to embrittlement

induced by neutron irradiation. Revised P/T limits are
determined using neutron fluence projections and the results

of examinations of the reactor vessel material irradiation
surveillance specimens. The Bases for LCO 3.4.3 discuss =
these examinations.

The PORV is considered an active component. Therefore, its
failure represents the worst case LTOP single active
failure.

(continued)
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LTOP System
B 3.4.12

® T
¢ NUMBER OF AVAILABLE DRESSURIZER

BASES HEATER DANKS 5

APPLICABLE Administrative Controls Performance
SAFETY ANALYSES
(continued) Limiting RCS pressure when RCS temperature is < °F
rovides a minimum margin to the RCS P/T limit. Restricting

RCS makeup flow capabilitypand pressurizer level and
controls on the use of high pressure nitrogen limit the
pressurization rate during an LTOP event. Alarms ensure
early operator recognition of the occurrence of an LTOP
event. The combination of minimum margin to the limit,
limited pressurization rate and OPERABLE alarms ensure ten
minutes are available for operator action to mitigate an
LTOP event.

The LTOP System satisfies Criterion 2 and Criterion 3 of
10 CFR 50.36 (Ref.6).

LCO The LCO requires an LTOP System OPERABLE with a limited
coolant input capability and a pressure relief capability.
The LCO requires HPI to be deactivated and the CFTs to be
isolated. For pressure relief, it requires the pressurizer
coolant at or below a maximum level and the PORV OPERABLE

with a 1ift setting at the LTOP limit, with other specified
administrative controls.

The pressurizer is OPERABLE with a coolant level limited
such that = 10 minutes are available for operator action to
mitigate the consequences of an LTOP event.

@ The PORV is OPERABLE when its block valve is open, its lift
setpoint is set at £3§§§?psig and testing has proven its

ability to open at that setpoint, and power is available to
the two valves and their control circuits.

APPLICABILITY This LCO is applicable in MODE 3 when any RCS cold leg
temperature is < 325°F, and in MODES 4, 5 and 6 when an RCS
vent capable of mitigating the most limiting LTOP event is
not open. The Applicability temperature of 325°F is
established by fracture mechanics analyses. The pressurizer

| safety valves provide overpressure protection to meet
| LCO 3.4.3 P/T limits above 325°F. With the vessel head off,
overpressurization is not possible. With an RCS vent
‘ - capable of mitigating the most limiting LTOP event open, an

(continued)
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LTOP System

B 3.4.12
BASES
APPLICABILITY LTOP event (including HPI actuation or CFT discharge) is
(continued) incapable of pressuring the RCS above the RCS P/T limits.

@

LCO 3.4.3 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 325°F.

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 LCO 3.4.3. 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 Comp]étion 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 LCO 3.4.3.

If isolation is needed and cannot be accomplished in 1 hour,
Required Action C.1 and Required Action C.2 provide

Fop INFORMATION OMLY
(continued)
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LTOP System
B 3.4.12

ACTIONS

B.1, C.1, and C.2 (continued)

two options, either of which must be performed in 12 hours.
By placing the unit in MODE 4 with the RCS temperature

> 233°F, the CFT pressure of 650 psig cannot exceed the LTOP
limits if both tanks are fully injected. Depressurizing the
CFTs below the LTOP limit of 373 psig also prevents
exceeding the LTOP limits in the same event. ~

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering judgement indicating that a limiting LTOP
event is not likely in the allowed times.

D.1, E.1, and E.2

With the PORV inoperable, overpressure relieving capability
is lost, and restoration of the PORV within 1 hour is
required. ‘

If restoration cannot be completed within 1 hour, either
Required Action E.1 or Required Action E.2 must be
performed. Required Action E.1 requires increasing RCS
temperature within 23 hours to exit the Applicability of the
specification. With RCS temperature > 325°F, the CFTs are
not required to be isolated. Required Action E.2 requires
the RCS be depressurized to less than 100 psig within 35
hours. With reactor pressure < 100 psig more time is
available for operator action to mitigate an LTOP event.

These Completion Times also consider these activities can be
accomplished in these time periods. A Timiting LTOP event
is not 1ikely in these times.

F.1 and G.1

With Administrative Controls that assure = 10 minutes are
available to mitigate the consequences of an event not
implemented, the capability for operator action to mitigate
an LTOP event may be lost. In this circumstance,
compensatory measures must be established to monitor for
initiation of an LTOP event. Establishing a dedicated
operator within 4 hours to monitor for initiation of an LTOP

F‘OQ [MFO/(MAT’W ON LV
(continued)
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LTOP System
HAVIN L~ TOO MARY PRESSURI ZEL HEATEC DANICS AVAILBLE ,

F.1 and G.1 (continued)

BASES

ACTIONS

event is sufficient to compensate for inoperability of
makeup flow restrictions, inoperability of required alarms,
or deviation from pressure,p temperature or level Timits.
Establishing a dedicated operator is not sufficient to
Q%) compensate for not deactivating HPI or isolating CFTs. If
the Required Action and associated Completion Time of
Condition F is not met, the RCS must be depressurized and an
RCS vent path capable of mitigating the most limiting LTOP
event must be established within 12 hours. These Completion
Times also consider that these activities can be
accomplished in these time periods. A limiting LTOP event
is not likely in these periods.

H.1

With administrative controls which assure = 10 minutes are

available to mitigate the consequences of an LTOP event not
‘ implemented and the PORV inoperable; or the LTOP System

inoperable for any reason other than cited in Condition A

through G, Required Action H.1 requires the RCS

depressurized and vented within 12 hours.

One or more vents may be used. A vent path capable of
mitigating the most limiting LTOP event is specified.
Because makeup may be required, the vent size accommodates
inadvertent full makeup system operation. Such a vent keeps
the pressure from full flow of the makeup pump(s) with a
wide open makeup control valve within the LCO Timit.

The Completion Time is based on operating experience that
these activity can be accomplished in this time period

and on engineering judgement indicating that a limiting LTOP
transient is not likely in this time.

SURVEILLANCE SR 3.4.12.1 and SR 3.4.12.2
REQUIREMENTS

Verifications must be performed that HPI is deactivated, and
ngj the CFTs are isolated. These Surveillances ensure the
minimum coolant input capability will not create an RCS
‘ overpressure condition to challenge the LTOP System. The

Surveillances are required at 12 hour intervals.

(continued)
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LTOP System
B 3.4.12

SURVEILLANCE
REQUIREMENTS

SR _3.4.12.1 and SR _3.4.12.2 (continued)

The 12 hour intervals are shown by operating practice to be
sufficient to regularly assess conditions for potential
degradation and verify operation within the safety analysis.

SR _3.4.12.3

Verification that the pressurizer level is less than the
volume necessary to assure = 10 minutes are available for
operator action to mitigate an LTOP event by observing
control room or other indications ensures a cushion of
sufficient size is available to reduce the rate of pressure
increase from potential transients.

The 30 minute Surveillance Frequency during heatup and
cooldown must be performed for the LCO Applicability period
when temperature changes can cause pressurizer level
variations. This Frequency may be discontinued when the
ends of these conditions are satisfied, as defined in plant
procedures. Thereafter, the Surveillance is required at

12 hour intervals.

These Frequencies are shown by operating practice sufficient
to regularly assess indications of potential degradation and
verify operation within the safety analysis.

SR 3.4.12.4

Verification that the PORV block valve is open ensures a
flow path to the PORV. This is required at 12 hour
intervals.

The interval has been shown by operating practice to be
sufficient to regularly assess conditions for potential
degradation and verify operation is within the safety
analysis.

TNEFOR MAT/ION ONLY

(continued)
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LTOP System
B 3.4.12

SURVEILLANCE
REQUIREMENTS
(continued)

VERIFICATION THAT PRESSURIZEL HERTEL RANK B pn 4 8 béﬂc'nuﬂfo,

verify operation within the safety analysi “I ‘-

SR _3.4.12.5

A CHANNEL FUNCTIONAL TEST is required within 12 hours after
decreasing RCS temperature to =< 325°F and every 31 days
thereafter to ensure the setpoint is proper for

using the PORV for LTOP. PORV actuation is not needed, as
it could depressurize the RCS.

The 12 hour Frequency considers the unlikelihood of a low
temperature overpressure event during the time. The 31 day
Frequency is based on industry accepted practice and is
acceptable by experience with equipment reliability.

SR _3.4.12.6

Verification that administrative controls, other than limits
for pressurizer level, that assure = 10 minutes are
available for operator action to mitigate the consequences
of an LTOP event are implemented is necessary every 7 days.
This verification consists of a combination of
administrative checks for alarm availability,fappropriate
restrictions on pressurizer level, controls for High
Pressure Nitrogen, etc., as well as visual confirmation
using available indications that associated physical
parameters are within limits.

The Frequency is shown by operating practice sufficient to
regularly assess indications of potential degradation and

SR 3.4.12.7

The performance of a CHANNEL CALIBRATION is required every
18 months. The CHANNEL CALIBRATION for the LTOP setpoint
ensures that the PORV will be actuated at the appropriate
RCS pressure by verifying the accuracy of the instrument
string. The calibration can only be performed in shutdown.

The Frequency considers a typical refueling cycle and
industry accepted practice.

(continued)
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LTOP System

. B 3.4.12

BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix G.
2. Generic Letter 88-11.
3. UFSAR, 5.2.3.7.

10 CFR 50.46.

10 CFR 50, Appendix K.

S O A~

10 CFR 50.36.
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Not Used

The following requirement of 2 below shall be met when
both of the following conditions apply:

a) The temperature of one or more of the RCS cold
legs 1is < 325°F, and

b) An RCS vent path capable of mitigating the most
limiting LTOP event is not open.

a) Two trains of the low temperature overpressure
protection (LTOP) system shall be operable,

b) HPI train A and B shall be deactivated, and
c) Both core flood tanks shall be deactivated.

One LTOP train is comprised of the PORV with a lift
setting of < 460 psig. |

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

The second LTOP train is comprised of the controls
which assure that 10 minutes are available for
operator action to mitigate an LTOP event. The
following controls comprise the second LTOP train:

a) Limits are placed on RCS pressure based on RCS
temperature.
b) Pressurizer level shall be controlled such that

10 minutes are available for operator action to
mitigate an LTOP event.

c) Makeup flow shall be restricted such that 10
minutes are available for operator action to
mitigate an LTOP event.

d) Alarms shall be provided such that 10 minutes are
available for operator action to mitigate an LTOP
event.

e) The high pressure nitrogen system shall be

controlled such that 10 minutes are available for
operator action to mitigate an LTOP event.

|
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f) Pressurizer heater bank 3 or 4 shall be
deactivated such that 10 minutes are available
for operator action to mitigate an LTOP event.

5. a. If one or more HPI trains or CFTs are not
deactivated, the HPI trains and CFTs shall be
deactivated immediately.

b. If the PORV is inoperable, the PORV shall be
returned to operable status or the RCS shall be
heated above 325°F within 24 hours, or within 36
hours the RCS shall be depressurized to < 100
psig and HPI shall be removed from service.

C. If the second LTOP train is inoperable, the
second train shall be restored to operable status
or compensatory measures shall be provided to
monitor for initiation of an LTOP even within 4
hours, or within 16 hours the RCS shall be
depressurized and a vent path capable of
mitigating the most limiting LTOP event shall be
opened.

Bases - Units 1, 2 and 3

All components in the Reactor Coolant System are designed to withstand
the effects of cyclic loads due to system temperature and pressure
changes. These cyclic loads are introduced by normal load transients,
reactor trips, startup and shutdown operations, and inservice leak and
hydrostatic tests. The various categories of load cycles used for
design purposes are provided in Table 5.2-1 of the FSAR.

The major components of the reactor coolant pressure boundary have
been analyzed in accordance with Appendix G to 10 CFR 50. Results of
this analysis are given in References 1, 2 and 3. The actual
pressure-temperature limitations of the reactor coolant pressure
boundary are given in Refences 4, 5 and 6.

The Figures specified in 3.1.2-1, 3.1.2-2 and 3.1.2-3 present the
pressure-temperature limit curves for normal heatup, normal cooldown
and hydrostatic tests respectively. The limit curves are applicable
up to the indicated effective full power years of operation. These
curves will be adjusted to include possible errors in the pressure and
temperature sensing instruments. The pressure limit is also adjusted
for the pressure differential between the point of system pressure
measurement and the limiting component for all operating reactor
coolant pump combinations.
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The cooldown limit curves are not applicable to conditions of off-
normal operation (e.g., small LOCA and extended loss of feedwater)
where cooling is achieved for extended periods of time by circulating
water from the HPI through the core. 1If core cooling is restricted to
meet the cooldown limits under other than normal operation, core
integrity could be jeopardized.

The pressure-temperature limit lines shown on the figures specified in
3.1.2-1 for reactor criticality and on the figures referred to in
3.1.2-3 for hydrostatic testing have been provided to assure
compliance with the minimum temperature requirements of Appendix G to
10 CFR 50 for reactor criticality and for inservice hydrostatic
testing.

The limitations on steam generator pressure and temperature provides
protection against nonductile failure of the secondary side of the
steam generator. At metal temperatures lower than the RTy,, of +60°F,
the protection against nonductile failure is achieved by limiting the
secondary coolant pressure to 20 percent of the preoperational system
hydrostatic test pressure.

The limitations of 110°F and 237 psig are based on the highest
estimated RT,,, of +40°F and the preoperational system hydrostatic test
pressure of 1312 psig. The average metal temperature is assumed to be
equal to or greater than the coolant temperature. The limitations
include margins of 25 psi and 10°F for possible instrument error.

The requirements to perform leakage tests of systems outside of
containment which could potentially contain radioactivity were
established by the NRC following TMI. Oconee performs the leak test
of LPI by establishing RCS pressure at about 300 psig and with LPI at
this same pressure, checking for leakage. Such a test is within the
scope of testing upon which the curves referenced in Specification
3.1.2.2 are based--that is, they are not routine evolutions, such as
heatup and cooldown, but rather infrequent leak tests conducted on a
refueling outage basis. As such, the hydrostatic/leak test pressure-
temperature limitations are applicable for the RCS when performing
leak tests of the LPI system.

The spray temperature difference is imposed to maintain the thermal
stresses at the pressurized spray line nozzle below the design limit.

The reactor vessel 1s protected against damage due to excessive
pressures at low temperatures by the Low Temperature Overpressure
Protection (LTOP) System. LTOP vulnerability is assumed when RCS cold
leg temperature is < 325°F and a RCS vent path is not capable of
mitigating the most liming LTOP event. The LTOP enable temperature of
325°F is based on adjusted RT,,, + 50°F per Reference 7, with additional
margin.
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The LTOP System consists of two trains. One train is the pressurizer
PORV calibrated to a low setpoint of less than or equal to 460 psig.
The PORV block valve must be open, both trains of LPI must be
deactivated, and both CFTs must be deactivated for the PORV to be
operable. The capacity of the pressurizer PORV is sufficient to
maintain the RCS pressure below the appropriate brittle fracture
pressure limits during LTOP events in which boiling does not occur in
the core. 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. In addition, the PORV cannot be tested until there is
sufficient RCS pressure. The remaining train is operator action and
is based on an operating philosophy that precludes the plant from
being in a water solid condition (except for system hydrotests). The
fact that the Oconee units are operated with a steam or gas space in
the pressurizer allows sufficient time for operator action to
terminate an LTOP event prior to exceeding the appropriate brittle
fracture pressure limits. Assuming an LTOP event was to occur at
Oconee, and a single failure disables either train, the remaining
train must be capable of maintaining RCS pressure below the
appropriate brittle fracture pressure limits.

The Oconee LTOP System provides protection from pressure transients at
low temperatures, by limiting the pressure of such a transient to
below the limits set by 10 CFR 50 Appendix G. In addition, the
following conditions are imposed by the NRC for the evaluation of the

‘ acceptability of LTOP Systems:
. The most limiting initial conditions must be used.

a

b. The most limiting single failure, distinct from the
initiating event, must be used.

c. No credit can be taken for mitigative operator action until

10 minutes after the operators become aware that a pressure
transient is in progress.

For the Oconee units, the most limiting single failure is failure of
the single pressurizer PORV to open at its low pressure setpoint.
Operator awareness is assumed to be achieved by actuation of control
room alarms. The following scenarios have the potential to result in
an LTOP event:

1) Makeup Control Valve (HP-120) fails full open.
2) Erroneous opening of a core flood tank (CFT) discharge
valve.
3) Erroneous actuation of the HPI system.
4) Pressurizer heaters erroneously energized.
5) Temporary loss of decay heat removal.
. Oconee 1, 2, and 3 3.1-4a Amendment No. (Unit 1)
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6) Thermal expansion of the RCS after starting an RCP due to
stored energy in the steam generator.

7) Erroneous addition of high pressure nitrogen.

Specification 3.1.2.9.2 requires that both CFTs and both HPI trains be
isolated from the RCS, thus preventing these scenarios. PORV capacity
may not be sufficient to mitigate the erroneous opening of a CFT
discharge valve or HPI actuation. Physical restriction of makeup
flow, control of pressurizer level, the number of available
pressurizer heater banks, and alarms ensure that at least 10 minutes
are available for operator action to mitigate the remaining events.
Unit specific values required to meet the 10 minute operator action
criterion and the description of RCS vent paths capable of mitigating
the most limiting LTOP event are provided within the Selected Licensee
Commitment Manual.

In order to assure 10 minutes are available for operator action, the
operational restrictions of Specification 3.1.2.9.4 must be
implemented:

Deactivating train A of HPI is accomplished by one of the
following methods:

1) Shutting and deactivating valve HP-26 by tagging open the
valve breaker and tagging the valve handwheel in the closed
position, shutting valve HP-410 and tagging the valve switch
in the closed position.

2) Deactivating all HPI pumps aligned at A HPI train and
tagging the pump breakers open.

Deactivating train B of HPI is accomplished by one of the
following methods: '

1) Shutting and deactivating valve HP-27 by tagging open the
valve breaker and tagging the valve handwheel in the closed
position, shutting valve HP-409 and tagging the valve switch
in the closed position.

2) Deactivating all HPI pumps aligned to B HPI train and
tagging the pump breakers open.

Deactivating both core flood tanks is accomplished by shutting
valves CF-1 and CF-2, tagging open the valve breaker, and tagging
the valves in the closed position. Alternately, core flood tanks
may be deactivated by maintaining core flood tank pressure below
the maximum allowable RCS pressure for the existing RCS
temperature (per Figures 3.1.2-1 and 3.1.2-2).

Deactivating pressurizer heater bank 3 or 4 is accomplished by
tagging that bank’s circuit breaker open.
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Makeup flow must be restricted such that 10 minutes are available
for operator actions to mitigate the event.

Audible alarms must be provided such that 10 minutes are
available for operator action to mitigate the event.

The high pressure nitrogen system shall be controlled such that
10 minutes are available for operator action to mitigate an LTOP
event.

The intent of the action statements provided in Specification
3.1.2.9.5 is to place the reactor vessel in a condition in which it is
not vulnerable to an LTOP event via the safest and most prompt course
of action. In some cases, 1t may be more prudent to heat up above
325°F (cold leg temperature) rather than depressurize and open an RCS
vent.

The allowable outage times (AOTs) provided in Specification 3.1.2.9.5
have been established based on the following considerations:

a. In the event one or more HPI trains or CFTs are not deactivated,
the HPI trains and CFTs must be deactivated immediately since
PORV capacity may not be sufficient, nor are 10 minutes available
for operator action, to mitigate these LTOP events.

b. When the PORV is inoperable, 24 hours is an acceptable period of
time to restore the PORV to operable status based on the low
likelihood of an LTOP event requiring actuation of the PORV and
the time available for operator action to mitigate the event.

C. In the event of "2™ train" inoperabilities, a time period of
4 hours is sufficient to return the train to operable status or
to implement the compensatory measures. For example,
establishing a dedicated operator to monitor for initiation of an
LTOP event, is sufficient to compensate for inoperability of the
makeup flow restriction, pressurizer heater bank 3 or 4 not
deactivated, inoperability of required alarms, or deviation from
Specification 3.1.2.9.4 pressure, temperature, or level limits.
Establishing a dedicated operator is not sufficient to compensate
for not deactivating HPI or CFTs.

REFERENCES

(1) FTI Document 32-1266230-00, "ONS-1 PT Fluence Analysis Results -
Cycles 11-16," S. Q. King, January 1998.

(2) FTI Document 86-1258198-00, "ONS-2 PT Fluence Analysis Results -
Cycles 9-14," January 1998.

(3) FTI Document 32-1266234-00, "ONS-3 PT Fluence Analysis Results -
Cycles 12-15," S. Q. King, January 1998.
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D. Nana, February 1998.
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“2.7

1.2.8

3.1.2.9

ucunee 1, 2, and 3

Not used
Not used
1. The requirements of 2 below shall be met when both of the
following conditions apply:
a) The temperature of one or more of the RCS cold legs is
< 325°F, and
b) An RCS vent path capable of mitigating the most limiting
LTOP event is not open.
2. a) Two trains of the low temperature overpressure protection
(LTOP) system shall be operable,
b) HPI train A and B shall be deactivated, and
c) Both core flood tanks shall be deactivated.:
3. One LTOP train is comprised of the PORV with a lift setrting of
4 60 < psig.
a) The PORV is not.fequired to be operable when no HPI pumps
are running and RCS pressure is < 100 psig.
4. The second LTOP train is comprised of the controls which assure
that 10 minutes are available for operator action to mitigate an
LTOP event. The following controls comprise the second LTOP
train: LimiTS ARE PLACED ow RLS PRESSUEE BASED ON R(S TEMPERATUAE,
a) '!"..“-...‘U‘--'F'B!!EE‘HH!’..‘IIF.?‘MH
b) Pressurizer level shall be controlled such that 10 minutes

are available for operator action to mitigate an LTOP event.

C) Makeup flow shall be restricted such that 10 minutes are ]
available for operator action to mitigate an LTOP event.

d) Alarms shall be provided such that 10 minutes are available l
for operator action to mitigate an LTOP event. '

e) The. high pressure nitrogen system shall be controlled such
that 10 minutes are available for operator action to
mitigate an LTOP event.
P sURIZER HEATER BANK 30R Y sHALL DE DEACTIVATED
SucH THAT 10 MINUTES pE AUAILAGBLE (o2 OPERATOR
ACTION TD MITIWCATE An LTOP evenT.

£)

3.1-3a Amendment . No.(20% (Unit 1)
Amendment No. ) 204\(Unit 2)
Amendment No. (Unit 3)



‘ 5.. a. 1f one or more HPI trains or CFTs are not deactivated, the

HPI trains 'and CFIs shall be deactivated immediately.

b. If the PORV is inoperable, the PORV shall be returned to’
operable status or the RCS shall be heated above 325°F
within 24 hours, or within 36 hours the RCS shall be
depressurized to < 100 psig and HPI shall be removed from
service.

c. ‘If the second LTOP train is inoperable, the second train
shall be restored to operable status or compensatory
measures shall be provided to monitor for initiation of an
LTOP event within 4 hours, or within 16 hours the RCS shall
be depressurized and a vent path capable of mitigating the
most llmltlng LTOP event shall be opened.

Bases - Units 1, 2 and 3

All components in the Reactor Coolant System are designed to withstand the effects
of cyclic loads due to system temperature and pressure changes. These cyclic loads
are introduced by normal load transients, reactor trips, startup and shutdown
operations, and inservice leak and hydrostatic tests. The various categories of
load cycles used for design purposes are provided in Table 5.2-1 of the FSAR.

The major components of the reactor coolant pressure boundary have been analyzed in

ordance with Appendix G to 10 CFR 50. Results of this analys¥fxﬁﬁf7 Feding-the

13 ]  DF6ccliTe—tamDers = 0 arinns. ofr the eacto 0 0%8 Dre bre—boundarys;

. ) BAW—1695 and_BAU-+E97.

The Figures specified in 3.1.2-1, 3.1.2-2 and 3.1.2-3 present the pressurer
temperature limit curves for normal heatup, normal cooldown and hydrostatic tests
respectively. The limit curves are applicable up to the indicated effective full
power years of operation. These curves will be adjusted to include possible errors
in the pressure and temperature sensing instruments. The pressure limit is also
adjusted for the pressure differential between the point of system pressure
measurement and the limiting component for all operating reactor coolant pump
combinations.

The cooldown limit curves are not applicable to conditions of off-normal operation
(e.g., small LOCA and extended loss of feedwater) where cooling is achieved for
extended periods of time by circulating water from the HPI through the core. If -
core cooling is restricted to meet the cooldown limits under other than normal
operation, core integrity could be jeopardized.

The pressure-temperature limit lines shown on the figures specified in 3.1.2-1 for
reactor criticality and on the figures referred to in 3.1.2-3 for hydrostatic’
testing have been provided to assure compliance with the minimum temperature
requirements of Appendix G to 10 CFR 50 for reactor criticality and for inservice
hydrostatic testing. &

OWEN 1IN derczeuces ), 2 AND 2. Ttue ACTUAL PRESSURE - TEMPE RATURE
MITATION S 0F The REACTOR COOANT mﬁsueﬁ BOUN DALY ARE &IVEN 1IN - REFECENCES

————

Amendment No.( 204\ (Unit 1)
Amendment No./ 204{ (Unit 2)
Amendment No.Yy20% (Unit 3)
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‘5 ‘limitations on steam generator pressure and temperature provide protection

wrainst nonductile failure of the secondary side of the steam generator. At metal

smperatures lower than the RT__ of +60°F, the protection against nonductile
failure is achieved by limiting the secondary cooclant pressure to 20 percent of the
preoperational system hydrostatic test pressure. '

The limitations of 110°F and 237 psig aré based on the highest estimated RT_ of
+40°F and the preoperational system hydrostatic test pressure of 1312 psig. The
average metal temperature is assumed to be equal to or greater than the coolant
temperature. The limitations include margins of 25 psi and 10°F for possible
instrument error.

The requirements to perform leakage tests of systems outside of containment which
could potentially contain radioactivity were established by the NRC following TMI.
Oconee performs the leak test of LPI by establishing RCS pressure at about 300 psig
and with LPI at this same pressure, checking for leakage. Such a test is within the
scope of testing upon which the curves referenced in Specification 3.1.2.2 are
based~-that is, they are not routine evolutions, such as heatup and cooldown, but
rather infrequent leak tests conducted on a refueling outage basis. As such, the
hydrostatic/léak test pressure-temperature limirations are applicable for the RCS
when performing leak tests of the LPI system. ‘

The spray temperature difference is imposed to maintain the thermal stresses at the
pressurized spray line nozzle below the design limit. '

‘ reactor vessel is protected against damage due to excessive pressures at low

peratures by the Low Temperature Overpressure Protection (LTOP) System. LTOP

tlnerability is assumed when RCS cold leg temperature is < 325°F and a RCS vent
path is not capable of mitigating the most limiting LTOP event . The LTOP enable
temperature of 325°F is based on RT, . + &9,/ with additional margin.

_Aplustes: 7 {50 Ca_greainc

The LTOP System conisists of two trail One train is the pressurizer PORV
calibrated to a low setpoint of less than or equal to 480 psig. The PORV block
valve must be open, both trains of HPI must be deactivated, and both CFIs must be
deactivated for the PORV to be operable. The capacity of the pressurizer PORV is
sufficient to maintain the RCS pressure below the appropriate brittle fracture
pressure limits during LTOP events in which boiling does not occur in the core.
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. In addition, the PORV cannot be tested until there
is sufficient RCS pressure. The remaining train is operator action and is based on
an operacing philosophy that precludes the plant from being in a water solid
condition (except for system hydrotests). The fact that the Oconee units are
operated with a steam or gas space in the pressurizer allows sufficient time for
operator action to terminate an LTOP event prior to exceeding the appropriate
brittle fracture pressure limits. Assuming an LTOP event was to occur at Oconee,
and a single failure disables either train, the remaining train must be capable of
maintaining RCS pressure below the appropriate brittle fracture pressure limits.

The Oconee LTOP System provides protection from pressure transients at low
peratures, by limiting the pressure of such a transient to below the limits set
10CFR 50 Appendix G izin i . In addition,-

e following conditions are imposed by the NRC for the evaluation of the

QOconee 1, 2, and 3 3.1-4 Amendment No.
Amendment No.
Amendment No.

Y(Unit 1)
(Unit 2)
(Unit 3)




‘ptability of LTOP Systems:

a. The most limiting initial conditions must be used.

b. The most limiting single failure, distinct from the initiating event,
must be used.

c. No credit can peé taken for mitigative operator action until 10 minutes

after the operators become aware that a pressure transient is in
progress.

For the Oconee units, the most limiting single failure is failure of the single
pressurizer PORV to open at its low pressure setpoint. Operator awareness is
assumed to be achieved by actuation of control room alarms. The following scenarios
have the potential to result in an LTOP event:

1) Makeup control Valve (HP-120) fails full open.

2) Erroneous opening of a core flood tank (CFT) discharge valve.
3) Erroneous actuation of the HPI system.

4) <E§§>E;essurizer heaters erroneously energized.

5) Temp;;ary ioss of decay heat removal.

6) Thermal expansion of the RCS after starting an RCP due to stored energy

. in the steam generator.
7)

Erroneous addition of high _
URBER  OF AVAILASLE pPeressuriger HEATER {AnK
Specification 3.1.2.9.2 requires that both CFTs and both I trains be isolated from
the RCS, thus preventing these scenarios. PORV capacity may not be sufficient to
mitigate the errcneous opening of a CFT discharge valve or HPI actuation. _Physical A
restriction of makeup flow, control of pressurizer 1evelq(EﬁH—51arms ensure that at
least 10 minutes are available for operator action to mitigate the remaining events.
Unit specific values required to meet the 10 minute operator action criterion and

the description of RCS vent paths capable of mitigating the most limiting LTOP event
are provided within the Selected Licensee Commitment Manual.

In order to assure 10 minutes are available for operator action, the operational
restrictions of Specification 3.1.2.9.4 must be implemented: , I

Deactivating train A of HPI is accomplished by one of the following methods:

1) Shurting and deactivating valve HP-26 by tagging open the valve breaker
and tagging the valve handwheel in the closed position, shutting valve
HP-410 and tagging the valve switch in the closed .position.

2) Deactivating all HPI pumps aligned to A HPI train and tagging the pump
breakers open. '

Deactivating train B of HPI is accomplished by one of the follawing methods:

1) Shurting and deactivating valve HP-27 by tagging open the valve breaker
and tagging the valve handwheel in the closed position, shutting valve
‘ HP-409 and tagging the valve switch in the closed position.
2) Deactivating all HPI pumps aligned to B HPI train and tagging the pump

breakers open.

Oconee 1, 2, and 3 3.1-4a Amendment No. 204 (Unit 1)
Amendment No. [204( (Unit 2)
Amendment No.{(20Y (Unit 3)
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Deactivating both ccre flood tanks is accomplished by shutting valves CF-1 and
CF-2, tagging open the valve breaker, and tagging the valves in the closed
position. Alternately, core flood tanks may be deactivated by maintaining
core flood tank pressure below the maximum allowable RCS pressure for the
existing RCS temperature (per Figures 3.1.2-1 and 3.1.2-2).

Makeup flow must be restricted such that 10 minutes are available for operator
action to mitigate the event. '

Audible elarms must be provided such that 10 minutes are available for
operator action to mitigate the event.

The high pressure nitrogen system shall be controlled such that 10 minutes are
available for operator action to mitigate an LTOP event.

The intent of the action statements provided in Specification 3.1.2.9.5 is to place
the reactor vessel in a condition in which it is not vulnerable to an LTOP event via
the safest and most prompt course of action. In some cases, it may be more prudent
to heat up above 325°F (cold leg temperature) rather than depressurize and open an
RCS vent. :

The allowable outage times (AOTs) provided in Specification 3.1.2.9.5 have been
established based on the following considerations:

a. In the event one or more HPI trains or CFTs are not deactivated, the HPI
trains and CFTs must be deactivated immediately since PORV capacity may
’ not be sufficient, nor are 10 minutes available for operator action, to
mitigate these LTOP events.

b. WVhen the PORV is inoperable, 24 hours is an acceptable pericd of time to
restore the PORV to operable status based on the low likelihood of an
LTOP event requiring actuation of the PORV and the time available for
operator_action to mitigate the event. 3

Pressullare WERTEL BANKk B OR H NoT De ACTVATED

c. In the event of 2™ train" inoperabilities, a time period of 4 hours is
sufficient to return the train to operable status or to implement the
compensatory measures. For example, establishing a dedicated operator
.to monitor for initiation of an LTOP event, is sufficient to compensate
for inoperability of the makeup flow restriction,{inoperability of
required alarms, or deviation from Specification 3.1.2.9.4 pressure,
temperature, or level limits. Establishing a dedicated operator is not
sufficient to compensate for not deactivating HPI or CFTs.

TNSelkT FEROM cowoujme@

Analysis of Capsule OCII-E from Duke Power Company Oconee -Uait—2 Reactor
Vessel—HMaterials Surveillance Program, BAW-20517 October, 1988. '

REFERENCES
Analysis of Capsule O =D from Duke-Rowzs=Gompany Oconee Unit 3 Reactor
Vessel Materigls—Surveillance Program, BAW-217287—Re 1, May 1992.
| _Analysis of Capsule OCI-C from Duke Power Company Oconee Unit 1 Reacror Vessel
Materials Surveillance Program, BAW-2050, October, 1988.
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(1) FTI Document 32-1266230-00, "ONS-1 PT Fluence Analysis Results -
Cycles 11-16," S. Q. King, January 1998.

(2) FTI Document 86-1258198-00, "ONS-2 PT Fluence Analysis Results -
Cycles 9-14," January 1998.

(3) FTI Document 32-1266234-00, "ONS-3 PT Fluence Analysis Results -
Cycles 12-15," S. Q. King, January 1998.

(4) FTI Document 32-5001202-00, “*0OC-1 P/T Limits at 26 & 33 EFPY,” A.
D. Nana, February 1998.

(5) FTI Document 32-5000576-00, "OC-2 P/T Limits at 26 & 33 EFPY," A.
D. Nana, January 1998.

(6) FTI Document 32-5001238-01, "OC-3 P/T Limits at 26 & 33 EFPY," A.
D. Nana, August 1998.

(7) ASME Code Case N-514, "Low Temperature Overpressure Protection,
Section XI, Division I," approved February 12, 1992.
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ATTACHMENT 3
TECHNICAL JUSTIFICATION

1.0 Description of Proposed Changes:

This proposed amendment revises the pressure-temperature
limits of Improved Technical Specification (ITS) 3.4.1 and
Current Technical Specification (CTS) 3.1.2 for Oconee Units
1, 2, and 3. The proposed amendment will revise the heatup,
cooldown, and inservice test limitations for the reactor
coolant system of each unit. For Units 1, 2, and 3, the
current pressure-temperature limits are established to 21,
19, and 21 effective full power years (EFPY), respectively.
The service period for the new pressure temperature limits
will be to a maximum of 26 EFPY for Units 1, 2 and 3.

The proposed change also corrects an error in CTS Figure
3.1.2-3B, concerning the maximum test pressure for the Unit
2 inservice leak and hydrostatic test heatup and cooldown
limits. Due to an oversight, the curve produced by Babcock
and Wilcox (B&W) which became the CTS Figure 3.1.2-3B,
indicated an upper pressure temperature limit of 2250 psig
when it should have provided a pressure temperature limit of
2500 psig. The upper pressure temperature limit had been at
2500 psig prior to approval of the current pressure-
temperature limits by the NRC on January 25, 1994. This
correction also applies to ITS curve, ITS Figure 3.4.3-6.
During the effective period of CTS Figure 3.1.2-3B, Unit 2
Reactor Coolant System pressure has not exceeded 2250 psig.

This proposed amendment also revises ITS 3.4.12, Low
Temperature Overpressure Protection (LTOP) System setpoints
and the corresponding CTS 3.1.2.9. The Power Operated
Relief Valve (PORV) low setpoint is being reduced from 480
psig to 460 psig as a result of the pressure-temperature
limit changes as modified by application of ASME Code Case
N-514. Other setpoints are revised to be consistent with
the revised pressure-temperature limits. Administrative
controls are added to limit the number of energized
pressurizer heater banks.

2.0 Background:

Currently, Oconee Unit 1, 2, and 3 pressure-temperature
limits have been evaluated for up to 21, 19, and 21 EFPY,
respectively. Since the Unit 2 pressure-temperature limits
are only effective until 19 EFPY, Unit 2 is considered the
most limiting unit. Duke has applied the ratio procedure of
Regulatory Guide 1.99, Revision 2, Position, 2.1, in

1




ATTACHMENT 3
TECHNICAL JUSTIFICATION

accordance with the guidance of Generic Letter 92-01,
Revision 1, Supplement 1, to the current pressure-
temperature limit curves and in calculating the new
pressure-temperature limit curves described in this
amendment request. Application of the ratio procedure
methodology reduces the validity of the Unit 2 curves to
approximately 18.6 EFPY. As of August 1, 1998, Oconee Units
1, 2, and 3 were at 18.18, 17.92, and 17.72 EFPY,
respectively. Unit 2 is projected to reach 18.6 EFPY in
April 1999. As a result, Duke requests approval of this
proposed amendment by January 29, 1999, to support continued
operation of Unit 2 and implementation of the new pressure-
temperature limits.

Duke requested that Framatome Technologies, Inc. (FTI),
generate new pressure-temperature limit curves for Units 1,
2, and 3. These curves have been developed and envelope
operation up to 26 EFPY for all three units.

3.0 Technical Justification:

3.1 Pressure-Temperature Curves Justification:

Fluence Program:

In 1976 several utilities with reactor vessels designed by
Babcock & Wilcox (B&W), including Duke Power, reguested
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-1543A, Revision
2, Integrated Reactor Vessel Surveillance Program (Reference
1l). In the SER for BAW-1543A, the Staff concluded that the

topical report meets the evaluation criteria of Sections

2
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ITI.C of Appendix H. The following statements are from the
conclusions section of the SER.

In-cavity dosimetry testing should continue in order to
i reduce uncertainties in neutron fluence for vessels

| that do not contain in-vessel 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 Owner 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-1875 (Reference 2). This
report was approved by the Staff in June 1986. It was noted
in BAW-1875 that the material surveillance program will have
provided all the required empirical information for the
fluence-toughness relationship by the early 1990’'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.

\

\

|
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-2205-00 (Reference 3). The results demonstrate

‘ that the conclusions of the Oconee Units 1, 2, and 3 fluence

| data used to develop the pressure-temperature limits are
sufficient for safety and licensing evaluations of reactor

l vessel embrittlement.

|

|

|

|

|

|

\

|

Fluence values used for this pressure-temperature limit
submittal are based on calculations provided in References
4, 5, and 6 for Units 1, 2, and 3, respectively.

Determination of Adjusted RTypr (ART):

The projected 26 EFPY ART values at the 1/4 Thickness (1/4T)

and 3/4 Thickness (3/4T) locations for the beltline regions
’ of the ONS reactor vessels were calculated by FTI

(References 7, 8, 9 for Units 1, 2, and 3, respectively).
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These calculations were in accordance with Regulatory Guide
1.99, Revision 2, and the guidelines presented by the NRC in
the November 12, 1997, briefing concerning review of
responses to Generic Letter 92-01, Revision 1, Supplement 1.
The calculations determined the ART for the various reactor
Vessel (RV) materials using Regulatory Guide 1.99, Revision
2, Regulatory Positions 1.1 and 2.1. The selected
controlling values are those RV locations with the highest
ART for 1/4T and 3/4T whether determined using Regulatory
Position 1.1 or 2.1 methodology. The controlling values for
Unit 1 were determined to be the circumferential weld of the
intermediate shell plates to the upper shell plates. The
controlling values for Units 2 and 3 were determined to be
those of the circumferential weld of the RV upper shell
forging to the lower shell forging. The maximum fluence
values and controlling ART values for 26 EFPY, as determined
by FTI in References 7, 8, and 9, are summarized in Tables
1, 2, and 3 to this attachment for Units 1, 2, and 3,
respectively.

Determination of Pressure-Temperature Limits:

The proposed pressure-temperature limits for Units 1, 2, and
3 were developed using FTI computer code PTPC 3.3 (Reference

10). The methods and criteria employed to establish
operating pressure and temperature limits are described in
NRC approved topical report BAW-10046A (Reference 11). The

method of analysis consists of determining the pressure-
temperature limits for the beltline region, the nozzle
region and the closure head region of the reactor vessel for
normal heatup, normal cooldown, and inservice leak and
hydrostatic test. At the request of Duke, FTI
conservatively provided 110% of the steady-state Appendix G
limits. Since appropriate instrument error allowances are
included in the operating procedures, the technical
specification pressure-temperature limit curves do not
include margins for instrument error. The analyses for
Units 1, 2, and 3 are documented in References 12, 13, and
14, respectively.

FTI's calculations of the proposed pressure-temperature
limits utilized the following inputs:

¢ The operational reactor coolant pump constraints were
those listed in the Technical Specifications for wvarious
RCS temperature bands.




ATTACHMENT 3

TECHNICAL JUSTIFICATION

¢ The following linear heatup ramps which bound the limits
of the Technical Specification:

60 - 280 °F: 50 °F/hr
280 - 570 °F: 100 °F/hr

e The cooldown transient was analyzed as a step transient
which bounds the Technical Specification and is defined
as follows:

570 °F - 280 °F: 50 °F steps with 30 minute hold
periods or equivalent

280 °F - 150 °F: 25 °F steps with 30 minute hold
periods or equivalent

At 240 °F: Decay heat removal system initiated
which is modeled as a step change
from 240 °F to 207 °F and held at
207 °F for one minute. Following
this hold period, a step
temperature increase to 227 °F is
made. It is assumed that one RCP
per loop is operating during this
transient.

150 °F - 60 °F: 10 °F steps with 60 minute hold
periods or equivalent

For a given transient, the maximum allowable pressure as a
function of fluid temperature was obtained through a point-
by-point comparison of the results at the 1/4T and 3/4T
locations of the limiting beltline weld, the nozzle region
and the closure head region. The maximum allowable pressure
was taken to be the lowest of the calculated allowable
pressures for a given time point. The resulting loci of the
points determine the pressure-temperature limit curves. The
Technical Specification pressure-temperature limit curves do
not include margins for instrument error since allowances
for the instrument uncertainty associated with operation
within the limits represented by the curves are factored
into the operating procedures.
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FTI also provided steady state pressure-temperature limits
for the development of the LTOP limits using ASME Code Case
N-514 (Reference 15). These steady-state limits are
multiplied by a factor of 1.1 per ASME Code Case N-514 and
subsequently location adjusted. The LTOP pressure-
temperature limits and usage of Code Case N-514 are further
discussed in the following sections.

In addition to the changes for neutron embrittlement of the
reactor vessel, Duke 1s also proposing to extend the

pressure-temperature limit curves from a minimum of 70 °F to

60 °F since operation with the RCS less than 70 °F during
refueling outages may be necessary. For operation at

temperatures less than 70 °F, the pressure limit does not
change as a function of temperature. During operation at
less then 60 °F, the RCS is in the refueling mode, open to
the atmosphere and depressurized. LTOP limits are not
applicable when the RV head is removed.

In preparation for implementation of the requested change in
the minimum RCS temperature from 70 °F to 60 °F, the core
reload calculations and safety evaluations for all Oconee
units will be revised to ensure adequate shutdown margin at
the new lower RCS temperature. Implementation of this
aspect of the change will include modifying the Bases
shutdown margin discussion of either CTS Section 3.2 or ITS
Section B.3.1.1, as applicable, to address the temperature
change.

3.2 LTOP Limits Justification:

The low temperature pressure-temperature limits provide
restrictions for the protection from non-ductile failure of
the RCS under transient conditions. The LTOP System
protects the reactor vessel from excessive pressures at low
temperature conditions. The design basis events for the
LTOP System are as follows:

1. Erroneous actuation of the High Pressure Injection
System.

2. Erroneous opening of the core flood tank discharge
valve.

3. Erroneous addition of nitrogen to the pressurizer.
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4. Makeup control valve (makeup to the RCS) fails full
open.

5. Pressurizer heaters erroneously energized.

6. Temporary loss of the Decay Heat Removal System's

capability to remove decay heat from the RCS.

7. Thermal expansion of the RCS after starting a reactor
coolant pump, as a result of the stored energy in the
steam generators.

The LTOP transient pressure-temperature limits have been
calculated in accordance with the methodology described in
ASME Section XI, Code Case N-514. ASME Code Case N-514 was
prepared to provide an alternate approach to ASME Section
XI, Appendix G, for determining loads and temperature
conditions during reactor startup and shutdown. NRC
Regulatory Guides 1.84, 1.85, and 1.147 list the ASME Code
Cases that have been approved by the NRC. Code Case N-514
has been previously approved on a plant specific basis for
other utilities. However, the content of Code Case N-514
has been incorporated into Appendix G of Section XI of the
ASME Code and published in the 1993 Addenda to Section XI.
10CFR50.60 allows licensees to use proposed alternatives
under 10CFR50.12. Therefore, pursuant to 10CFR50.12, an
exemption to 10CFR50.60 is requested to use Code Case N-514
for Oconee Units 1, 2, and 3. Justification for use of the
code case is provided in Section 3.3 of this technical
justification.

The code case limits the maximum pressure in the vessel to
110% of the pressure determined to satisfy Appendix G,
paragraph G-2215 of ASME Section XI, Division 1, as a design
limit. Code Case N-514 defines the enable temperature as
the greater of the coolant temperature corresponding to a
metal temperature of the ART + 50 °F or a minimum of 200 °F.
The ARTs are provided in Tables 1, 2, and 3 to this
Technical Justification for Units 1, 2, and 3, respectively.
The ART has been determined to be 236 °F for Oconee Unit 2
using the methodology described in the above Section 3.1.
Therefore, this resulted in a LTOP enable temperature of
286 °F (236 °F + °50 °F) for the limiting weld material
(WF-25). The current LTOP enable temperature specified in
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ITS 3.4.12 and CTS 3.1.2.9 is 325 °F. Since this accounts
for instrument uncertainty and provides additional margin,
it will remain unchanged. The Oconee Unit 2 ART is the most
limiting (i.e., the highest temperature and bounds the
enable temperatures for Oconee Units 1 and 3), and is
therefore used for the LTOP enable temperature for all three
Oconee units. Instrument uncertainties are factored into
the RCS pressure-temperature limits of the LTOP Technical
Specifications.

The present Technical Specification requirement to limit RCS
pressure to less than 345 psig whenever RCS temperature is
less than 220 °F is incomplete in that there are multiple
limits. These multiple limits are currently controlled via
Selected Licensee Commitment (SLC) 16.5.2, item 1). The SLC
will be revised to incorporate limits applicable to the new
pressure-temperature and LTOP limits addressed in this
submittal. These limits are necessary to maintain
operability of the second LTOP train by allowing at least 10
minutes for operator action to terminate the transient. The
current Technical Specification requirement is replaced with
a statement that RCS pressure limits are based on RCS
temperature.

In order to maintain the low temperature transient pressure-
temperature limits within acceptable limits it became
necessary to limit the rate of energy addition by
pressurizer heaters to the pressurizer. This is
accomplished by deactivating pressurizer heater bank 3 or 4
along with the other “second train” of LTOP administrative
controls when the RCS temperature is at or below the LTOP
enable temperature and an RCS vent path capable of
mitigating an LTOP event is not open.

The minimum temperature for reactor head bolt-up or RCS

pressurization is 60 °F excluding instrument uncertainty.
This minimum temperature is based on 10 CFR 50, Appendix G.
Procedures involving operation below the LTOP enable
temperature, including RV head removal and installation,
will be changed to reflect the reduction in minimum

allowable RV temperature from 70 °F to 60 °F including an
allowance for instrument uncertainty.
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3.3 Justification for ASME Code Case N-514 Exemption
Request:

The following information provides the basis for the
exemption request to 10CFR50.60 for use of ASME Section XI
Code Case N-514, “Low Temperature Overpressure Protection
Section XI, Division 1”7, in lieu of 10CFR50, Appendix G.

10CFR50.12 Requirements: The requested exemption to allow
use of ASME Code Case N-514 for determining the LTOP enable
temperature meets this criteria as discussed below.
10CFR50.12 states that the Commission may grant an exemption
from requirements contained in 10CFR50 provided that:

1. The requested exemption is authorized by law: No law
exists which precludes the activities covered by this
exemption request. 10CFR50.60(b) allows the use of
alternatives to 10CFR50, Appendices G and H when an
exemption is granted by the Commission under 10CFR50.12.

2. The requested exemption does not present an undue risk
to the public health and safety: A revised LTOP relief
valve enable point is being proposed, as described in
Section 3.2 above, for Oconee Units 1, 2, and 3. The
enable temperature has been developed to provide
bounding reactor vessel low temperature integrity
protection during the LTOP design basis transients. The
LTOP setpoint will utilize 110% of the pressure
determined to satisfy Appendix G, paragraph G-2215 of
ASME Section XI, Division 1, as a design limit. The
approach is justified by consideration of the
overpressurization design basis events and the resulting
margin to reactor vessel failure.

Restrictions on allowable operating conditions and
equipment operability requirements have been established
to ensure that operating conditions are consistent with
the assumptions of the accident analysis. Specifically,
RCS pressure and temperature must be maintained within
the heatup and cooldown rate dependent pressure-
temperature limits specified in ITS 3.4.3 and CTS 3.1.2.
Therefore, this exemption does not present an undue risk
to the public health and safety.
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The requested exemption will not endanger the common

defense and security: The common defense and security

are not endangered by this exemption request.

Special circumstances are present which necessitate the

request for an exemption to the regulations of

10CFR50.60: Pursuant to 10CFR50.12(a) (2), the NRC will

consider granting an exemption to the regulations if
special circumstances are present. This exemption meets
the special circumstances of paragraphs:

(a) (2) (11) - demonstrates that the underlying purpose of
the regulation will continue to be achieved;
(a) (2) (1iii) - would result in undue hardship or other

cost that are significant if the regulation is enforced
and;

(a) (2) (v) - will provide only temporary relief from the
applicable regulation and the licensee has made good
faith efforts to comply with the regulations.

10CFR50.12(a) (2) (1ii): ASME Code Case N-514 recognizes
the conservatism of the ASME Appendix G curves and
allows setting the LTOP setpoint such that the ASME
Section XI, Appendix G limits are not exceeded by more
than 10%. The code case permits use of an LTOP enable

temperature equal to an [adjusted] RTypr + 50 °F or 200

°F, whichever is greater for the limiting material.
This allows for implementation of a LTOP setpoint that
preserves an acceptable margin of safety while
maintaining operational margins for reactor coolant pump
operation at low temperatures and pressures. The LTOP
setpoint established in accordance with ASME Code Case
N-514 will also minimize the unnecessary actuation of
protection system pressure relieving devices.
Therefore, establishing the LTOP setpoint in accordance
with ASME Code Case N-514 criteria satisfies the
underlying purpose of the ASME Code and the NRC
regulations to ensure an acceptable level of safety.

10CFR50.12(a) (2) (iii): The Reactor Coolant System
pressure-temperature operating window at low
temperatures is defined by the LTOP setpoint.
Implementation of a LTOP setpoint without the additional
margin allowed by ASME Code Case N-514 would restrict
the pressure-temperature operating window and would
potentially result in undesired actuation of the LTOP

10
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System. This constitutes an unnecessary burden that can
be alleviated by the application of Code Case N-514.
Implementation of an LTOP setpoint as allowed by ASME
Code Case N-514 does not significantly reduce the margin
of safety associated with normal operational heatup and
cooldown limits. Further, the LTOP guidelines will
reduce the potential for an undesired lift of the LTOP
valve.

10CFR50.12(a) (2) (v) : The exemption provides only
temporary relief from the applicable regulation and ONS
has made a good faith effort to comply with the
regulation. We request that the exemption be granted
until such time that the NRC generically approves ASME
Code Case N-514 for use by the nuclear industry.
However, to retain sufficient pressure-temperature
operating margin to the end of the proposed Oconee Units
1, 2 and 3 Technical Specification pressure-temperature
limits, we require the exemption to use Code Case N-514.

Code Case N-514, Conclusion for Exemption Acceptability:
Compliance with the specified reguirements of 10CFR50.60
would result in hardship or unusual difficulty without a
compensating increase in the level of quality and
safety. ASME Code Case N-514 allows setting the LTOP
actuation setpoint and enable temperature such that the
ASME Section XI, Appendix G, limits are not exceeded by
more than 10%. This proposed alternative is acceptable
because the Code Case recognizes the conservatism of the
ASME Appendix G curves and ‘allows establishing a LTOP
setpoint which retains an acceptable margin of safety
while maintaining operational margins for reactor
coolant pump operation at low temperatures and
pressures. As discussed above, the Code Case provides
an acceptable margin of safety to prevent reactor vessel
failure, and reduces the potential for an undesired LTOP
actuation. Therefore, application of Code Case N-514
for ONS will ensure an acceptable level of safety.

Affected UFSAR Sections:

Section 5.2.3.7 of the Oconee UFSAR will be revised to
reflect the changes to the LTOP analysis described in
this amendment application. This UFSAR change will be
made in accordance with 10 CFR50.71(e).

11
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Data for Preparation of Pressure-Temperature Limit
Curves for Oconee Unit 1 - Applicable Through 26
EFPY

Data for Preparation of Pressure-Temperature Limit
Curves for Oconee Unit 2 - Applicable Through 26
EFPY

Data for Preparation of Pressure-Temperature Limit

Curves for Oconee Unit 2 - Applicable Through 26
EFPY
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Table 1

Data for Preparation of Pressure-Temperature Limit Curves
for Oconee Unit 1 - Applicable Through 26 EFPY

Chomical ARTucr, F ART,F
Material Descriplion Composttion 26 EFPY Fluence, niem? o 26 EFPY o 26 EFPY
Reactor Vassel Matl, Heat
Bolline Region Location Ident. Number Type
Reguiatory Guide 1.99, Revision 2, Position 1.1
— e e ———————— m— P —— o T e A —————— P

Lower Nozzie Bel Forging AHR 54 Iv-2861 AS08CL2 0.18 0.85 3 ©o118.3 6.65E417 L01E+17 146E417 0.9 168 68.3 642 103.2 840
rdermediate Shel Plate c2197-2 C2187-2 SA-302 Gr, BM* 0.15 050 +1 104.5 7.03E+18 4.27E+18 155E+18 798 533 838 838 144.5 1180
Upper Shel Plate C3265-1 C3265-1 SA-302 Gr, BM* 0.10 050 1 65.0 7.88E418 475E+18 1.72E+18 515 ur 88 636 1182 994
Upper Shelk Plate €a278-1 Caz78-1 SA-302 Gr. BM’ 0.12 0.60 + 80 7.88E+18 4.75E+18 1.72E418 658 “u4 838 836 1304 109.0
Lowor Shol Plate Ca800-1 C2800-1 SA-302 Gr. BM® 0.11 0683 + M5 7.86E+18 4.74E+18 1.72E+18 58.9 388 838 836 128 104.4
Lower Shel Plits C2800-2 C2800-2 SA-302 Gr. BM* on 063 + us 7.86E+18 4.J4E+18 1.72E+18 58.9 394 638 636 1226 1044
LNB 10 IS Cire. Wald (100%) SA-1135 §1782 ASA/Linde 80 023 0.52 5 1574 8.65E+17 4.01E+17 1.46E417 8223
IS Longit. Weld (Both 100%) SA-1073 1P0962 ASAlLinde 80 021 0.64 -5 1706 SS4E41B 3UE8 121E418 144
1S 1o US Circ, Weld (1D 61%) SA-1229 71249 ASALinde 80 023 0.59 +10 167.6 T.14E418 4.30E+18 NA NA
1S 1o US Cire. Wekd (OD 39%) WF-25 299L44 ASALinde 80 0.4 068 5 2206 NA NA 156E+18 1764
US Longit. Weld (Both 100%) SA-1483 aT1762 ASALinde 80 . 019 0.55 5 1493 6.72E+18 4.05E018 147E418 1319
US 1o LS Clre. Weid (100%) SA-1585 12448 ASALinde 80 022 0.54 5 158.0 161E+18 4.59E+18 1.67E+18 1487
LS Longl. Weld (100%) SA-1428 871762 ASALinde 80 0.18 055 -5 1483 8.49E418 J91E+18 1.42E418 1367
LS Longk, Weld (100%) SA-1430 811762 ASALinde 80 0.18 0.55 5 149.3 G.49E+18 J.91E+18 1.42E418 1387
Reguiaiory Guide 1.9, Revision 2, Position 2.1

LNB 10 1S Circ. Wald (100%) SA-1135 81782 ASAMinde 80 023 052 5 133.0 6.65E¢17 401E117 146E+17 573
1S 10 US Cire. Weld (0D 38%) WF.25 29944 ASAUinda 80 04 0.68 5 237 NA NA 156E+18 17804
US o LS Circ. Wald (100%) SA-1585 2145 ASALinde 80 022 0.54 £ 151.8 161E¢18 4.59E+18 167E418 123

* . SA-302 Gr. B modified by ASME Code Case 1339.
[]- Controlling values of the adjusted RTyyy.




Data for Preparation of Pressure-Temperature Limit Curves
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Table 2

for Oconee Unit 2 - Applicable Through 26 EFPY

Chemical
Materlal Dascription Composttion
Reactor Vessel Matl. Heat Cu Ni
Beltiine Reglon Location Ident. Number Type w%

Regulatory Guide 1.99, Revision 2, Position 1.1
Lower Nozzle Belt Forging AMX 77 1237382 AB08ClL2 013 | 078
Upper Shell Forging AAW 183 3pr23s9 A508ClL2 0.04 0.78
Lower Shell Forging AWG 184 4P1885 A508CL2 0.02 | 080
LNB to US Clre. Weld (100%) WF-154 408L44 ASAlLinde 80 0.28 0.58
US to LS Clre. Weld (100%) WF-25 209044 ASALinde 80 0.24 0.68
Regulatory Guide 1.99, Revision 2, Position 2.1
Upper Shell Forging AAW 183 3P2359 AB808ClL2 0.04 0.75
US to LS Cire. Weld (100%) WF-25 299L44 ASALinde 80 0.24 0.68

Initial
RTwor

Chemistry
Factor

95.0
268.0
20.0

185.7
220.8

8.9

223.7

ARTwor, F ART,F
26 EFPY Fluence, n/om? at 28 EFPY Margin a1 26 EFPY
inslde TI4 /4T TI4 /4T T/4 4T T/4 4T
Surface Location Location Location Location Location Location Locatlon Locatlon

7.03418
7.81E+18
7.53E+18

7.03E+18
7.34E418

-
it

7.61E+18

T.34E418

4.24E418
4.59E+18
4.54E418

4.24E+18
4.42E418

4.59E+18

4.42E418

1.54E+18
1.67E+18
1,65E+18

1.54E+18
1.81E+18

1.67E+18

1.861E+18

723
204
15.6

141.4
170.6

7.0

173.0

107
20.4
15.8

88.5
88.5

7.0

68.5

39

[238.4)°

(179.4)

* []- Controlling values of the adjusted RTnor.



Attachment 3 - Technical Justification
Table 3

Data for Preparation of Pressure-Temperature Limit Curves
for Oconee Unit 2 - Applicable Through 26 EFPY

Chemical ARTwor, F ART.F
Material Description Composition 26 EFPY Fluence, nom? o 26 EFPY Margin o 26 EFPY

Reactor Vessel Matl Heat (o] Ni Initial Chenmistry Inside /4 UT \ wuT T T T
Bokine Region Location Idend, Number Type Surface Location Location Location Location

Reguiaiory Guide 1.89, Revision 2, Position 1.1

Lowsr Nozzie Bekt Forging 4880 4680 AS0sCQL2 0.13 < 4 6.81E+18 4,10E+18 149E+18 3

Upper Shell Forging AWS 192 522314 AS08CL2 0.01 0.73 +0 200 152E418 4.53E+18 1 1.85E+18 158 105 156 105 n2 610
Lowsr Shell Forging ANK 181 s22184 AS08CL2 0.02 0.76 +0 200 7.50E+18 4.52E418 164E+18 158 105 156 105 n2 [ 2]
LNB 1o US Clrc. Wald {100%) WF-200 821744 ASALInde 80 025 0.63 S5 181.0 6.81E+18 4.10E+18 149E+18 1362 9.7 685 8.5 199.7 154.2
US 10 LS Corc. Weld (ID75%) WF-87 72442 ASALinde 80 026 0.60 -5 180.0 726E+18 4.38E+18 1.59E+18 1388 928 885 685 [202.1) [156.3]
US 1o LS Cire. Weld (OD 25%) WF-70 72105 .| ASAinde 80 NA

155E+18

Reguiatory Guide 1.99, Revision 2, Postion 2.1

Upper Shell Forging AWS 182 522314 AS08CL2
Lower Shell Forging ANK 191 522184 A508CL2 0.02

7.52E+18
7.50E+18

4.53E+18
4.52E418

1.65E+18

1.64E+18 110 170 823 o

[]- Controlling values of the adjusted RTyy.



ATTACHMENT 4
NO SIGNIFICANT HAZARDS CONSIDERATION EVALUATION

Duke Energy Corporation (Duke) has made the determination that
this amendment request involves a No Significant Hazards
Consideration by applying the standards established by NRC
regulations in 10CFR50.92. This ensures that operation of the
facility in accordance with the proposed amendment will not:

A. Involve a significant increase in the probability or
consequences of an accident previously evaluated?

NO.

Each accident analysis addressed in the Oconee UFSAR has
been examined with respect to the changes to the Reactor
Pressure Vessel (RPV) pressure-temperature limit curves and
related Low Temperature Overpressure settings. The
probability of any design basis accident (DBA) is not
affected by this change, nor are the consequences of a DBA
affected by this change. The revised pressure-temperature
limits, which were developed based on NRC approved
methodology or ASME Code Case N-514 as described in the
Technical Justification, are not considered to be an
initiator or contributor to any accident analysis addressed
in the Oconee UFSAR. The added requirement to deactivate
one pressurizer heater bank during low temperature operation
does not significantly change the probability or consequence
of any accident previously analyzed. No existing Technical
Specification requirements are being deleted with this
revision.

B. Create the possibility of a new or different kind of
accident from the accident previously evaluated?

NO.

This license amendment revises Oconee RPV pressure-
temperature limits. The revised pressure-temperature limits
were developed based on NRC approved methodology or ASME
Code Case N-514 as described in the Technical Justification.
Operation of Oconee in accordance with these proposed new
Technical Specifications will not create any failure modes
not bounded by previously evaluated accidents.

Consequently, this change will not create the possibility of
a new or different accident from any accident previously
evaluated.
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Involve a significant reduction in a margin of safety?
NO.

This license amendment revises Oconee RPV pressure-
temperature limits. The revised pressure-temperature limits
were developed based on NRC approved methodology or ASME
Code Case N-514 as described in the Technical Justification.
The purpose of this license amendment is to assure that
sufficient operating margin to safety is maintained in the
operation of the Oconee reactor pressure vessels by
establishing new, more limiting pressure-temperature limit
curves and adding the requirement to deactivate one
pressurizer heater bank. No plant safety limits, set
points, or design parameters are adversely affected. The
fuel, fuel cladding, and Reactor Coolant System are not
impacted. Therefore, there will be no significant reduction
in any margin of safety.

Duke has concluded based on this information that there are no
significant hazards considerations involved in this amendment
request.



ATTACHMENT 5

ENVIRONMENTAL IMPACT ANALYSIS

Pursuant to 10CFR51.22 (b), an evaluation of the proposed
amendments has been performed to determine whether or not it
meets the criteria for categorical exclusion set forth in
10CFR51.22 (c) 9 of the regulations. The proposed amendment does
not involve:

1) A significant hazards consideration.

This conclusion is supported by the No Significant Hazards
Consideration Evaluation which is contained in Attachment 4.

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

This amendment will not significantly change the types or
amounts of any effluents that may be released offsite.

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

This amendment will not significantly increase the
individual or cumulative occupation radiation exposure.

In summary, this amendment regquest meets the criteria set forth
in 10CFR51.22 (c¢) 9 of the regulations for categorical exclusion
from an environmental impact statement.



