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Duke Energy Corporation (Duke) hereby submits a license amendment request for the
Oconee Nuclear Station Facility Operating License (FOL) and Technical Specifications (TS)
pursuant to 10 CFR 50.90. This request proposes a new TS 3.3.29 and TS Bases 3.3.29,
Reactor Building Auxiliary Cooler (RBAC) Isolation Circuitry, for Oconee Nuclear Station
Units 1, 2 and 3. The proposed TS and TS Bases are in support of new circuitry that
isolates non-safety portions of the Low Pressure Service Water (LPSW) system piping
inside containment that supply the RBACs to eliminate potentially damaging waterhammers.
These waterhammers could occur in the event of certain design bases events or transients.
The contents of this amendment package are as follows:
*
*
*
*
*

Attachment 1 provides a marked copy of the proposed TS Table of Contents, TS 3.3.29
and its associated TS Bases,
Attachment 2 provides the proposed TS Table of Contents, TS 3.3.29 and its associated
TS Bases,
Attachment 3 provides a Description of the Proposed Changes and Technical
Justification,
Attachment 4 documents the determination that the amendment contains No Significant
Hazards Considerations per 10CFR50.92, and
Attachment 5 provides the basis for the categorical exclusion from performing an
Environmental Assessment/lmpact Statement per 1OCFR51.22(c)(9).

Approval of this amendment request for the Oconee FOL, TS and TS Bases will not impact
the Oconee Updated Final Safety Analysis Report (UFSAR). However, design changes
described in support of the LAR will impact the UFSAR: Such changes will be made in
accordance with 1OCFR50.71 (e).

*
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The RBAC isolation circuitry modifications are currently scheduled to be implemented during
refueling outages on all three units. Unit 2's isolation circuitry has been installed, but is
currently not being credited. This occurred during Unit's 2 refueling outage which ended
June, 2004. The modification is scheduled to be implemented on Unit 3 in the fall 2004
refueling outage and on Unit 1 in the spring 2005 refueling outage. Duke will implement the
RBAC isolation circuitry modification per the facility change modification provisions of
10 CFR 50.59. Duke does not plan to credit the isolation circuitry on any of the Oconee
Units without NRC approval of the proposed TS.
In accordance with Duke administrative procedures and the Quality Assurance Program
Topical Report, this proposed amendment has been reviewed and approved by the Oconee
Plant Operations Review Committee and the Duke Corporate Nuclear Safety Review Board.
Pursuant to 10CFR50.91, a copy of this proposed amendment is being sent to the State of
South Carolina.
Inquiries about this matter should be directed to Reene' Gambrell at 864-885-3364.
Very tr

urs,

R. of Jg
Site Vice-President
Oconee Nuclear Station
Attachments
cc:

W. D. Travers
M. C. Shannon
L. N. Olshan
Henry Porter

U. S. Nuclear Regulatory Commission
Document Control Desk
August 26, 2004

Page 3

AFFIDAVIT
R. A. Jones states that he is Site Vice President of Duke Energy Corporation; that he is
authorized on the part of said corporation to sign and file with the Nuclear Regulatory
Commission this amendment to the Oconee Nuclear Station Facility Operating License Nos.
DPR-38, DPR-47, and DPR-55 and Technical Specifications; and that all statements and
matters set f
herein are true and correct to the best of his knowledge.

R. A. Jo es

te Vice President

Subscribed and sworn to me:

Date

Jk&' AAAJ

My Commission Expires:

Notary Public

/De/ Z' / 3
Date

SEAL-'.'
.
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3.3 INSTRUMENTATION
3.3.29 Reactor Building Auxiliary Cooler (RBAC) Isolation Circuitry
LCO 3.3.29

Three RBAC Isolation analog channels and two digital logic channels shall
be OPERABLE.
A 1uTUrr-t
t o.-
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1. RBAC Isolation circuitry is not required to be OPERABLE when the
RBACs are isolated from LPSW.
2. Not applicable on each Unit until after completion of the RBAC
Isolation Circuitry modification on the respective Unit.
APPLICABILITY:

1. Modes 1, 2, 3, or 4 when LPSW is not shared with another unit.
2. At all times for all units sharing LPSW when any sharing unit is in
Modes 1, 2, 3, or 4.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One required RBAC
Isolation analog
channel inoperable.

A. 1

Restore required RBAC
Isolation analog channel
to OPERABLE status.

7 days

B.

One required RBAC
Isolation digital logic
channel inoperable.

B. 1

Restore required RBAC
Isolation digital logic
channel to OPERABLE
status.

7 days

(continued)

OCONEE UNITS 1, 2, & 3

3.3.29-1

Amendment Nos. XXX, XXX, & XXX

I

RBAC Isolation Circuitry |
3.3.29 1
ACTIONS (continued)
CONDITION

C.

REQUIRED ACTION

Two or more
required RBAC
Isolation analog
channels or two
digital logic channels
inoperable.

C.1

Isolate the RBAC by
closing an associated
inlet isolation valve.

COMPLETION TIME

Immediately

OR
Required Actions and
associated
Completion Times
not met.

SURVEILLANCE REQUIREMENTS

)

SURVEILLANCE

FREQUENCY

SR 3.3.29.1

Perform CHANNEL FUNCTIONAL TEST.

18 months

SR 3.3.29.2

Perform CHANNEL CALIBRATION.

18 months

II
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B 3.3 INSTRUMENTATION
B 3.3.29

Reactor Building Auxiliary Cooler (RBAC) Isolation Circuitry

BASES
BACKGROUND

The RBAC Isolation Circuitry isolates Low Pressure Service Water
(LPSW) to the RBACs any time the LPSW header pressure decreases
significantly such as during a Loss-Of-Offsite-Power (LOOP) event or
LPSWpump failure during normal operations. The RBACs are isolated
on low LPSW header pressure to prevent column closure
waterhammers in the RBAC and associated LPSW piping upon
automatic or manual LPSWpump restart. The RBACs are also isolated
by Engineered Safeguards (ES) actuation because the RBACs have
containment isolation valves that automatically close on ES actuation.
RBAC containment isolation valves are pneumatic valves that fail
closed on loss of instrument air. During normal operation, a solenoid
valve in the instrument air supply to each isolation valve is energized to
supply the air needed to maintain the isolation valve in the open
position. Following an ES signal, RBAC Isolation Circuitry signal, or
loss of two of four of the 120 VAC power sources, the 3-way solenoid
valve is de-energized to bleed air from the pneumatic operator thereby
closing the containment isolation valve. TS 3.6.3 provides operability
requirements for the solenoid valves and containment isolation valves
thus TS 3.3.29 is not applicable to the solenoid valves and containment
isolation valves.
The RBAC Isolation Circuitry contains four analog sensor channels and
two digital actuation logic channels. Each analog sensor channel
contains a safety grade pressure transmitter and current switch. The two
actuation logic channels consist of safety grade relays in a two-out-offour logic configuration. The actuation of the RBAC Isolation Circuitry
requires a low LPSW supply pressure signal from two pressure
transmitters.

APPLICABLE
The Unit 1and Unit 2 LPSW Systems are shared and may be
SAFETYANALYSES cross-connected to Unit 3 resulting in sharing by all three units.
In the analysis of LOOP events that are not concurrent with ES signal,
the RBAC Isolation Circuitry isolates the RBACs on low LPSW supply
header pressure prior to LPSWpump restart to prevent column closure
waterhammers in the RBAC piping.
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RBAC Isolation Circuitry
B 3.3.29
BASES
APPLICABLE
In the analysis of ES events that are concurrent with a LOOP, the
SAFETY ANALYSES RBAC Isolation Circuitry must be Operable on the shared LPSW
(continued)
System(s) to prevent column closure waterhammers in the RBAC and
associated piping. This requirement prevents column closure
waterhammer for this unit since it would not have had an ES actuation to
close the LPSW containment isolation valves. On the unit with an ES
signal, the RBACs are automatically isolated by the ES signal prior to
LPSW Pump restart.
The RBAC Isolation Circuitry provides a diverse actuation signal for the
ES signal to isolate the RBAC containment isolation valves if LOOP and
ES actuations have occurred.
The RBAC piping is not designed for waterhammer transients. Failure of
any units RBAC LPSWpiping could adversely affect LPSWpump NPSH
and LPSW flow to shared safety related loads due to the excessive
LPSW flow from the pipe failure. For LOOP events, the LPSW System is
required to support OPERABILITY of the Siphon Seal Water (SSW)
system, High Pressure Injection (HPI) pump motors, and Motor Driven
Emergency Feedwater (MDEFW) pump motors. For events with ES
initiation, the LPSW System is required to support OPERABILITY of the
Reactor Building Cooling Units (RBCUs), Low Pressure Injection (LPI)
Coolers, SSW system, High Pressure Injection (HPI) pump motors, and
Motor Driven Emergency Feedwater (MDEFW) pump motors.
A single active failure in the RBAC Isolation Circuitry will not prevent
the circuitry from performing its intended safety function.
The RBAC Isolation Circuitry satisfies Criterion 3 of 10 CFR 50.36 (Ref.
1).
LCO

Three RBAC Isolation analog channels and two digital logic channels
shall be OPERABLE Each analog sensor channel contains a safety
grade pressure transmitter and current switch. The two actuation logic
channels consist of safety grade relays in a two-out-of-four logic
configuration. The LCO is modified by a NOTE indicating that this
circuitry is not required to be OPERABLE when the RBACs are isolated
such that column closure waterhammers do not occur. If the RBACs
are isolated by an inlet isolation valve (i.e., LPSW-1051, LPSW-1054.
LPSW- 1055, or LPSW- 1058), column closure waterhammers can not
occur upon LPSW pump restart.
This LCO is modified by a Note that indicates the requirements are
applicable to a Unit after completion of the RBAC Isolation Circuitry
modification on the respective Unit. This is necessary since the
specification is based on the Unit's design after implementation of the
modification.
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RBAC Isolation Circuitry
B 3.3.29
BASES
APPLICABILITY

RBAC Isolation Circuitry is required to be OPERABLE in MODES 1,2,
3, and 4 to ensure LPSW cooling water is available following LOOP
events and LOOP events concurrent with ES Actuation.
Mitigation of applicable Design Basis Events in MODES 5 and 6 does not
rely on the RBAC Isolation Circuitry; therefore, the circuitry is not
required to be OPERABLE.
The Unit 1and Unit 2 LPSW Systems are shared and may be crossconnected to Unit 3 resulting in sharing by all three units. For all units
sharing LPSW, RBAC Isolation circuitry is required to be OPERABLE
when any sharing unit is in MODES 1, 2, 3, or 4.

ACTIONS

A. 1
If one required RBAC Isolation analog channel is inoperable, the
circuitry is not single failure proof. Required Action A. 1 requires the
RBAC Isolation Analog Circuitry to be restored to OPERABLE status
within 7 days.
The 7-day Completion Time is based upon the low safety significance
of the circuitry.
B.1
If one required RBAC Isolation digital logic channel is inoperable, the
circuitry is not single failure proof. Required Action B. 1 requires the
RBAC Isolation digital logic circuitry to be restored to OPERABLE
status within 7 days.
The 7-day Completion Time is based upon the low safety significance
of the circuitry.
C.1
If two or more required RBAC Isolation analog or two digital logic
channel(s) are not operable or the Required Actions and associated
Completion Times of Condition A or B are not met, the RBACs shall be
isolated by closing an associated inlet isolation valve immediately.
If the RBAC(s) are isolated, column closure waterhammer can not
occur upon LPSW pump restart.
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RBAC Isolation Circuitry
B 3.3.29
BASES

SURVEILLANCE
REQUIREMENTS

SR 3.3.29.1
A CHANNEL FUNCTIONAL TEST is perfonmed on each channel to
ensure the circuitry will perform its intended function. The Frequency of
18 months is based on engineering judgment and operating experience.
Testing on an 18-month interval provides reasonable assurance that the
circuitry is available to perform its safety function.
SR 3.3.29.2
A CHANNEL CALIBRATION is performed to verify that the components
respond to the measured parameter within the necessary range and
accuracy. The CHANNEL CALIBRATION leaves the components
adjusted to account for instrument drift to ensure that the circuitry
remains operational between successive tests. The 18-month
Frequency is justified by the assumption of an 18-month calibration
interval in the setpoint analysis determination of instrument drift during
that interval.

REFERENCES

1.

OCONEE UNITS 1, 2, & 3

10 CFR 50.36.

B 3.3.29-4
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3.3 INSTRUMENTATION
3.3.29 Reactor Building Auxiliary Cooler (RBAC) Isolation Circuitry
LCO 3.3.29

Three RBAC Isolation analog channels and two digital logic channels shall
be OPERABLE.
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1. RBAC Isolation circuitry is not required to be OPERABLE when the
RBACs are isolated from LPSW.
2. Not applicable on each Unit until after completion of the RBAC
Isolation Circuitry modification on the respective Unit.
APPLICABILITY:

1. Modes 1, 2, 3, or 4 when LPSW is not shared with another unit.
2. At all times for all units sharing LPSW when any sharing unit is in
Modes 1, 2, 3, or 4.

ACTIONS

)

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One required RBAC
Isolation analog
channel inoperable.

A.1

Restore required RBAC
Isolation analog channel
to OPERABLE status.

7 days

B.

One required RBAC
Isolation digital logic
channel inoperable.

B.1

Restore required RBAC
Isolation digital logic
channel to OPERABLE.
status.

7 days

(continued)
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ACTIONS (continued)
CONDITION

C.

REQUIRED ACTION

Two or more
required RBAC
Isolation analog
channels or two
digital logic channels
inoperable.

C.1

Isolate the RBAC by
closing an associated
inlet isolation valve.

COMPLETION TIME

Immediately

OR
Required Actions and
associated
Completion Times
not met.

SURVEILLANCE REQUIREMENTS

)

SURVEILLANCE

FREQUENCY

SR 3.3.29.1

Perform CHANNEL FUNCTIONAL TEST.

18 months

SR 3.3.29.2.

Perform CHANNEL CALIBRATION.

18 months
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B 3.3 INSTRUMENTATION
B 3.3.29

Reactor Building Auxiliary Cooler (RBAC) Isolation Circuitry

BASES
BACKGROUND

The RBAC Isolation Circuitry isolates Low Pressure Service Water
(LPSW) to the RBACs any time the LPSW header pressure decreases
significantly such as during a Loss-Of-Offsite-Power (LOOP) event or
LPSW pump failure during normal operations. The RBACs are isolated
on low LPSW header pressure to prevent column closure
waterhammers in the RBAC and associated LPSW piping upon
automatic or manual LPSW pump restart. The RBACs are also isolated
by Engineered Safeguards (ES) actuation because the RBACs have
containment isolation valves that automatically close on ES actuation.
RBAC containment isolation valves are pneumatic valves that fail
closed on loss of instrument air. During normal operation, a solenoid
valve in the instrument air supply to each isolation valve is energized to
supply the air needed to maintain the isolation valve in the open
position. Following an ES signal, RBAC Isolation Circuitry signal, or
loss of two of four of the 120 VAC power sources, the 3-way solenoid
valve is de-energized to bleed air from the pneumatic operator thereby
closing the containment isolation valve. TS 3.6.3 provides operability
requirements for the solenoid valves and containment isolation valves
thus TS 3.3.29 is not applicable to the solenoid valves and containment
isolation valves.
The RBAC Isolation Circuitry contains four analog sensor channels and
two digital actuation logic channels. Each analog sensor channel
contains a safety grade pressure transmitter and current switch. The two
actuation logic channels consist of safety grade relays in a two-out-offour logic configuration. The actuation of the RBAC Isolation Circuitry
requires a low LPSW supply pressure signal from two pressure
transmitters.

APPLICABLE
The Unit 1 and Unit 2 LPSW Systems are shared and may be
SAFETY ANALYSES cross-connected to Unit 3 resulting in sharing by all three units.
In the analysis of LOOP events that are not concurrent with ES signal,
the RBAC Isolation Circuitry isolates the RBACs on low LPSW supply
header pressure prior to LPSW pump restart to prevent column closure
waterhammers in the RBAC piping.
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RBAC Isolation Circuitry
B 3.3.29
BASES
APPLICABLE
In the analysis of ES events that are concurrent with a LOOP, the
SAFETY ANALYSES RBAC Isolation Circuitry must be Operable on the shared LPSW
(continued)
System(s) to prevent column closure waterhammers in the RBAC and
associated piping. This requirement prevents column closure
waterhammer for this unit since it would not have had an ES actuation to
close the LPSW containment isolation valves. On the unit with an ES
signal, the RBACs are automatically isolated by the ES signal prior to
LPSW Pump restart.
The RBAC Isolation Circuitry provides a diverse actuation signal for the
ES signal to isolate the RBAC containment isolation valves if LOOP and
ES actuations have occurred.
The RBAC piping is not designed for waterhammer transients. Failure of
any units RBAC LPSW piping could adversely affect LPSW pump NPSH
and LPSW flow to shared safety related loads due to the excessive
LPSW flow from the pipe failure. For LOOP events, the LPSW System is
required to support OPERABILITY of the Siphon Seal Water (SSW)
system, High Pressure Injection (HPI) pump motors, and Motor Driven
Emergency Feedwater (MDEFW) pump motors. For events with ES
initiation, the LPSW System is required to support OPERABILITY of the
Reactor Building Cooling Units (RBCUs), Low Pressure Injection (LPI)
Coolers, SSW system, High Pressure Injection (HPI) pump motors, and
Motor Driven Emergency Feedwater (MDEFW) pump motors.
A single active failure in the RBAC Isolation Circuitry will not prevent
the circuitry from performing its intended safety function.
The RBAC Isolation Circuitry satisfies Criterion 3 of 10 CFR 50.36 (Ref.
1).
LCO

Three RBAC Isolation analog channels and two digital logic channels
shall be OPERABLE. Each analog sensor channel contains a safety
grade pressure transmitter and current switch. The two actuation logic
channels consist of safety grade relays in a two-out-of-four logic
configuration. The LCO is modified by a NOTE indicating that this
circuitry is not required to be OPERABLE when the RBACs are isolated
such that column closure waterhammers do not occur. If the RBACs
are isolated by an inlet isolation valve (i.e., LPSW-1 051, LPSW-1 054.
LPSW-1 055, or LPSW-1 058), column closure waterhammers can not
occur upon LPSW pump restart.
This LCO is modified by a Note that indicates the requirements are
applicable to a Unit after completion of the RBAC Isolation Circuitry
modification on the respective Unit. This is necessary since the
specification is based on the Unit's design after implementation of the
modification.
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RBAC Isolation Circuitry

B 3.3.29
BASES
APPLICABILITY

RBAC Isolation Circuitry is required to be OPERABLE in MODES 1, 2,
3, and 4 to ensure LPSW cooling water is available following LOOP
events and LOOP events concurrent with ES Actuation.
Mitigation of applicable Design Basis Events in MODES 5 and 6 does not
rely on the RBAC Isolation Circuitry; therefore, the circuitry is not
required to be OPERABLE.
The Unit 1 and Unit 2 LPSW Systems are shared and may be crossconnected to Unit 3 resulting in sharing by all three units. For all units
sharing LPSW, RBAC Isolation circuitry is required to be OPERABLE
when any sharing unit is in MODES 1, 2, 3, or 4.

ACTIONS

A.1
If one required RBAC Isolation analog channel is inoperable, the
circuitry is not single failure proof. Required Action A.1 requires the
RBAC Isolation Analog Circuitry to be restored to OPERABLE status
within 7 days.
The 7-day Completion Time is based upon the low safety significance
of the circuitry.
B.1
If one required RBAC Isolation digital logic channel is inoperable, the
circuitry is not single failure proof. Required Action B.1 requires the
RBAC Isolation digital logic circuitry to be restored to OPERABLE
status within 7 days.
The 7-day Completion Time is based upon the low safety significance
of the circuitry.
C.1
If two or more required RBAC Isolation analog or two digital logic
channel(s) are not operable or the Required Actions and associated
Completion Times of Condition A or B are not met, the RBACs shall be
isolated by closing an associated inlet isolation valve immediately.
If the RBAC(s) are isolated, column closure waterhammer can not
occur upon LPSW pump restart.
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RBAC Isolation Circuitry
B 3.3.29
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.3.29.1
A CHANNEL FUNCTIONAL TEST is performed on each channel to
ensure the circuitry will perform its intended function. The Frequency of
18 months is based on engineering judgment and operating experience.
Testing on an 18-month interval provides reasonable assurance that the
circuitry is available to perform its safety function.
SR 3.3.29.2
A CHANNEL CALIBRATION is performed to verify that the components
respond to the measured parameter within the necessary range and
accuracy. The CHANNEL CALIBRATION leaves the components
adjusted to account for instrument drift to ensure that the circuitry
remains operational between successive tests. The 18-month
Frequency is justified by the assumption of an 18-month calibration
interval in the setpoint analysis determination of instrument drift during
that interval.

REFERENCES

1.

OCONEE UNITS 1, 2, & 3

10 CFR 50.36.

B 3.3.29-4

Amendment Nos. XXX, XXX, & XXX

I

US Nuclear Regulatory Commission
August 26, 2004

Attachment 3
Background and Technical Justification
A.

Description

This License Amendment Request (LAR) proposes addition of a new Technical
Specification (TS) and associated TS Bases in support of design changes that reduce
challenges from waterhammer loadings to cooling water piping that penetrates the Reactor
Building (RB) on a Loss Of Offsite Power (LOOP). These design changes will add a new
Low Pressure Service Water (LPSW) system flow path for cooling water to the Reactor
Building Auxiliary Coolers (RBAC) and the associated instrumentation and controls needed
to isolate non-safety portions of LPSW piping inside containment in the event of a LOOP.
These modifications are being implemented per the facility change provisions of
10 CFR 50.59. Duke does not plan to place the isolation circuitry in service without NRC
approval.
B.

Background

This LAR has various impacts on the Oconee unit's LPSW and RB cooling systems. The
LPSW system provides cooling water to the two Reactor Building (RB) cooling systems,
which include the safety-related Reactor Building Cooling Units and the non-safety RBACs.
The LPSW and RB cooling systems are described below:
LPSW system
The LPSW system provides cooling water for normal and emergency services throughout
the station. The LPSW systems are once through systems that are supplied water from
Lake Keowee via the Condenser Circulating Water system.
The Unit 1 and 2 LPSW System shares three pumps. The Unit 3 LPSW System is separate
and has two pumps. The Unit 1 and 2 and the Unit 3 LPSW Systems may be crossconnected. Two LPSW pumps normally operate on the Unit 1 and 2 LPSW System with the
third LPSW pump in standby. For Unit 3, one LPSW pump normally operates.
For Loss of Offsite Power (LOOP) events, the LPSW System is required to support
OPERABILITY of the Siphon Seal Water (SSW) System, High Pressure Injection (HPI) pump
motors, and Motor Driven Emergency Feedwater (MDEFW) pump motors. For events that
initiate an Engineered Safeguards (ES) signal, the LPSW System is required to support
OPERABILITY of the Reactor Building Cooling Units (RBCUs), Low Pressure Injection (LPI)
Coolers, SSW System, HPI pump motors, and MDEFW pump motors.
An operating LPSW pump will restart following a LOOP event unless a single failure causes
the pump to fail. During the months of high lake temperature and resulting high system
demand due to elevated ambient temperatures, one LPSW pump cannot supply adequate
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flow to two units. Assuming one of the Unit 1 and 2 LPSW pumps fails to restart following a
LOOP, only one LPSW pump would remain operating. LPSW System pressure would be
below the LPSW Pump Auto-start Circuitry set point and the standby LPSW pump would
automatically start. The standby LPSW pump(s) will also automatically start during events
involving ES actuation.
The LPSW Piping to the Reactor Building Auxiliary Coolers (RBACs) is currently shared by
the "B" RBCU and the RBACs. The piping inside containment that supplies LPSW to the
RBCUs is seismically qualified following isolation of the RBACs from the "B" RBCU" flowpath
on ES actuation. Containment isolation valves are not provided because LPSW flow to the
RBCU is required to be in service to mitigate ES events.
Reactor Buildinq Cooling System
The Reactor Building Cooling System includes:
1. Three RBCUs. These three cooling units are Engineered Safety Systems and provide
post-accident RB cooling.
2. Four RBACs. These four cooling units are used for building cooling in normal plant
operation and do not perform a safety function.
During normal plant operation, the "A" and "C" Reactor Building Cooling Units may operate
in the high-speed mode. These units circulate Reactor Building air over LPSW supplied
cooling coils and distribute the cool air throughout the lower portion of the Reactor Building.
A portion of the LPSW supplied to the "B" RBCU is diverted to four RBACs during normal
operation. This alignment ensures sufficient flow is maintained through an RBCU to prevent
Condensation Induced Water Hammers (CIWH) that are not bounded by existing analysis.
This alignment also allows LPSW to supply the RBACs for reactor building temperature
control.
On an ES signal, the Reactor Building Cooling System mode of operation changes
automatically. An ES signal isolates the RBACs from the "B" RBCU flowpath. Additionally,
all LPSW valves at the discharge of the three RBCUs go to the full open position to
maximize LPSW flow through the RBCUs.
Figure 1 provides an overview of the LPSW system and associated cooling equipment
inside the RB in its present configuration.
Operational and Design Considerations of the LPSW and RB coolers
The LPSW piping to the "B" RBCU is currently shared by the "B" RBCU and the RBACs as
described above. Containment isolation valves are not provided because LPSW flow to the
RBCUs is required to be in service to mitigate ES events. The LPSW System is currently in
an operable, but degraded/non-conforming status because the LPSW piping associated with
the RBACs is not QA-1. Per UFSAR § 3.1.1.1, piping systems that serve as a containment
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barrier are required to be QA-1'. Implementation of this modification will allow the LPSW
piping to the RBACs to be non-QA inside the RB; thereby, eliminating the degraded/nonconforming status.
The LPSW System is also currently in an operable but degraded/non-conforming status2
because the LPSW piping to the RBACs does not meet ASME B31.1, Power Piping, code
allowables due to waterhammer loading as described in Generic Letter (GL) 96-06. GL
96-06 required utilities to evaluate the potential for waterhammers in cooling water systems
serving containment following a LOOP concurrent with a Loss of Coolant Accident (LOCA)
or Main Steam Line Break (MSLB). Analysis and system testing in response to GL 96-06
concluded that waterhammers occur in the LPSW system during all LOOP events (i.e.
LOOP, LOCA/LOOP, MSLB/LOOP). During LOOP events, power is interrupted to the
LPSW pumps and portions of the RBAC LPSW piping inside containment void due to a
pressure reduction from the elevation of the LPSW piping inside the RB relative to the lake
level. The LPSW pumps automatically restart following a LOOP when power is restored.
Upon pump restart, the system rapidly repressurizes and the steam voids close resulting in
Column Closure Waterhammer (CCWH).
In LOCA and MSLB events, steam from the ruptured pipe fills the Reactor Building resulting
in a significant increase in containment temperature. At the same time that the LOCA or
MSLB occurs, the concurrent LOOP interrupts power to the LPSW pumps. Steam voids, in
addition to the voids caused only from a LOOP, are formed in the RBAC piping due to the
efficient heat transfer across the RBACs. The steam voids can propagate to horizontal
piping sections. In long horizontal piping sections, the interaction of hot steam and subcooled water can produce Condensation Induced Waterhammer (CIWH).
Modification Description
Note: This modification has currently been completed on Unit 2. It has been placed in
service, but is not being credited for Waterhammer events until approval of this
Technical Specification is granted.

Design changes are being implemented for LPSW supply and discharge piping to both the
RBCUs and the RBACs to resolve the above described concerns of having a non-QA
containment barrier and for potential damage to LPSW piping and coolers inside
containment resulting from water hammer(s) that could occur following certain design basis
events and transients. Refer to Figure 2 for a partial schematic of process piping changes.
These changes include:

' The term QA-1, means QA Condition 1as described in Duke Energy Corporation Topical Report,
Quality Assurance Program, Duke-1 -A.
Letter, Duke to US NRC, 'Supplemental Response to Generic Letter 96-06: Assurance of
Equipment Operability and Containment Integrity During Design-Bases Conditions -Waterhammers,"
dated September 30, 2002.
2
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*

Separation of the piping to the QA-1 RBCUs and the RBACs so that the non-QA RBAC
flow path can be isolated by QA-1 containment penetration and isolation valves.
Although these new penetration and isolation valves would be subject to the
requirements of TS 3.6.3, Containment Isolation Valves, no change to the TS or its
Bases is required to accommodate the design change.

*

Elimination of the potential for waterhammers that can occur in the RBACs and incontainment LPSW piping supplying the RBACs. Since the RBACs are not required for
event mitigation, the LPSW flow to and from the RBACs will be isolated by new
containment isolation valves that will close on an ES signal or low LPSW system
pressure. RBAC Isolation Circuitry is being added to the design that will detect low
LPSW system pressure and initiate closure of the containment isolation valves on the
new LPSW supply and discharge piping for the RBACs. Isolation of the RBAC piping
inside containment will prevent CCWHs on LPSW Pump restart. Should the
containment isolation valves close on an ES signal, CIWH cannot occur because the
system is isolated at the containment penetrations allowing the non-QA piping to
pressurize should RB temperature be elevated. Any potential failure of the non-QA
piping associated with the RBACs that is located inside the RB cannot affect
containment integrity. Two relief valves provide overpressure protection for the
penetrations as well as the LPSW piping and tubing inside containment.

The LPSW supply and discharge piping for the RBACs is modified to provide containment
isolation of the RBACs during an accident such that the RBAC piping inside containment is
not credited as a containment boundary. The LPSW piping to the "B" RBCU and RBACs will
be physically separate inside the Reactor Building.
The modification will connect the RBACs piping to the LPSW supply and return main
headers in the Auxiliary Building by utilizing two spare electrical containment penetrations
that will be converted to mechanical penetration assemblies.
The LPSW supply to the RBACs will have two air operated valves (AOVs) located outside
the RB to provide containment isolation. Likewise, two AOVs are installed on the LPSW
discharge from the RBACs outside of the RB to provide containment isolation. The new
AOVs will fail closed on a loss of power or loss of air. The modification will remove the
existing Motor Operated Valve (MOV) LPSW-565 in the reactor building and the connection
to the RBCU piping will be capped. MOV LPSW-566, also located in the reactor building,
will be removed. Consequently, the ES signal that LPSW-565 and 566 receives from
Channel 5 and 6 will be eliminated. The ES channel 5 signals that are currently associated
with LPSW-565 and LPSW-566 will be utilized with the inboard containment isolation valves
(i.e. those closest to the containment penetration). The ES channel 6 signals that are
currently associated with LPSW-565 and LPSW-566 will be utilized with the outboard
containment isolation valves. Each RBAC containment isolation valve will be actuated by
ES and the new RBAC Isolation Circuitry.
To satisfy a GL 96-06 requirement, two thermal relief valves will be provided inside
containment to prevent post-accident overpressurization of the penetrations and associated
LPSW piping that would be isolated inside the RB. Non-QA instrumentation will be installed
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in the supply and return line to monitor flow and detect RBAC tube rupture during normal
operation.
Electrical
The RBAC Isolation Circuitry isolates LPSW to the RBACs by closing the containment
isolation valves for the LPSW to the RBACs fTowpath any time the LPSW header pressure
decreases significantly such as during a Loss-Of-Offsite-Power (LOOP) event or LPSW
pump failure during normal operations. The RBACs are isolated to prevent CCWHs in the
RBAC piping upon automatic or manual LPSW pump restart. The RBAC Isolation Circuitry
is not required on a unit that has experienced an ES actuation signal since the ES signal
isolates the LPSW containment isolation valves for the RBACs thereby precluding CCWHs
or CIWHs.
The RBAC Isolation Circuitry contains four analog sensor channels and two actuation logic
channels (see Figure 2). Each analog sensor channel contains a safety grade pressure
transmitter and current switch. Each pressure transmitter is powered from a separate, QA1, vital AC power supply with an uninterruptable power supply. The two actuation logic
channels consist of safety grade relays that use a two-out-of-four logic configuration. Each
logic channel is also powered from a separate, QA-1, vital, AC power supply with battery
backup. The actuation of the RBAC Isolation Circuitry requires a low LPSW supply pressure
signal from two pressure transmitters. A single active failure in the RBAC Isolation Circuitry
will not prevent the circuitry from performing its intended safety function or to maintain the
LPSW flowpaths to and from the RBACs closed when required. However, a single active
failure is allowed to cause spurious closure of the LPSW containment isolation valves
associated with the RBACs since the RBACs do not perform a safety function.
An Analog Channel bypass switch is not provided although bypassing can be accomplished
using test equipment in conjunction with the Analog Channel test switch. An Analog
Channel test switch places the channel in a tripped condition by simulating a low LPSW
pressure signal to the current switch (unless temporary test equipment is used to simulate
normal LPSW pressure). An Analog Channel Trip Relay trip switch is provided to trip the
relay thereby facilitating a test of the 2 out of 4 trip logic. Operator aid computer points are
provided for each analog and digital channel to indicate if it is tripped and for each analog
channel to indicate if it is in test. Operator aid computer points are provided for each analog
pressure signal to indicate LPSW pressure. Operator aid computer points are provided to
indicate whether each isolation valve is in the open, intermediate, or closed position. A
control room annunciator alarms on actuation of a digital isolation channel. An analysis of
failure modes for the analog and digital logic demonstrates that no single failure will prevent
the isolation of the LPSW to the Reactor Building Auxiliary Coolers.
C.

Technical Analysis

Reasons for the License Amendment Request
The RBAC isolation circuitry modification is scheduled to be implemented during refueling
outages on all three units. Unit 2's modification was completed during the Unit 2 refueling
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outage that ended June, 2004. The modification is scheduled to be implemented on Unit 3
in the fall 2004 refueling outage and on Unit 1 in the spring 2005 refueling outage.
The above described RBAC Isolation Circuitry provides a success path which actuates to
mitigate a design bases transient (LOOP). Thus, a Technical Specification Limiting
Condition for Operation (LCO) and associated Surveillance are required per 10 CFR 50.36,
§§ c(2)(ii)(C) and c(3), respectively. This requirement is addressed by the proposed new TS
3.3.29, RBAC Isolation Circuitry and the associated TS Bases described below. As
described below, Operability of the RBAC isolation circuitry is not required to maintain the
integrity of that portion of the LPSW system supplying the RBACs in the remote event of a
waterhammer. The above described modification, including the RBAC isolation circuitry is
being implemented per the facility change provisions of 10 CFR 50.59. Duke does not plan
to credit the isolation circuitry without NRC approval of the TS.
TS 3.3.29
A new TS 3.3.29, "RBAC Isolation Circuitry" is proposed. This new TS would establish a
limiting condition for operation (LCO) for the isolation system and controls for the new LPSW
piping supplying the RBACs in containment as described above. Attachment 1 provides the
applicable Table of Contents page marked up to show the addition of the new TS 3.3.29.
Attachment 2 provides the proposed TS. TS 3.3.29 has been modeled after previously
approved Amendment #319, 319, & 319 for TS 3.3.28, LPSW Auto-Start Circuitry.
TS 3.3.29 LCO requires three RBAC isolation circuitry analog channels and the two logic
channels to be Operable. Each analog sensor channel contains a safety grade pressure
transmitter and current switch. The two actuation logic channels consist of safety grade
relays that use a two-out-of-four logic configuration. The LCO is modified by two notes. The
first note modifies the LCO requirement to waive the LCO Operability requirement when
LPSW flow through the RBACs is isolated such that CCWHs can not occur. The second
note addresses the need for the LCO only after the implementation of modification on each
unit.
A failure analysis shows that a single active failure in the RBAC Isolation Circuitry will not
prevent the circuitry from performing its intended safety function or to maintain the LPSW
flowpaths to and from the RBACs closed when required. However, a single active failure is
allowed to cause spurious closure of the LPSW containment isolation valves associated with
the RBACs since the RBACs do not perform a safety function.
The RBAC Isolation Circuitry is required to be OPERABLE in MODES 1, 2, 3, and 4 to
ensure LPSW cooling water is available following LOOP events and LOOP events
concurrent with ES Actuation.
Mitigation of applicable Design Basis Events in MODES 5 and 6 does not rely on the RBAC
Isolation Circuitry; therefore, the circuitry is not required to be OPERABLE.
The Unit 1 and Unit 2 LPSW Systems are shared and may be cross-connected to Unit 3
resulting in sharing by all three units. RBAC Isolation circuitry is required to be OPERABLE
at all times when any one of the units that are sharing LPSW is in Mode 1, 2, 3, or 4.
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When an operating or shutdown Unit is sharing LPSW with another Unit, both Units are
susceptible to Waterhammers.
Two conditions address possible system operating configurations that affect Operability of
the RBAC Isolation System.
Condition A provides a 7-day allowed out of service time when the system is required
Operable if one of the three required analog LPSW low pressure sensor channels is out of
service. In this configuration, the RBAC isolation system is subject to a single failure.
Isolation of the LPSW flowpath for the RBACs is required only to preclude potential
waterhammers in LPSW for LOOP events. Testing has demonstrated that the RBAC
tubing, and the present associated LPSW piping, supports and hangers can exceed code
allowables during LOOP induced waterhammers without sustaining damage. Piping
changes that will be made by the modification do not invalidate the test results. Therefore,
the 7-day out of service time allowed for the RBAC Isolation system in Condition A and for
Condition B (as described below) is of low safety significance. Other events that could
result in waterhammers (LOCA or SLB) involve significant temperature and pressure
increases in containment. These containment conditions would initiate an ES signal that
would initiate closure of the redundant containment isolation valves thereby isolating the
LPSW flowpath for RBAC cooling coils.
Condition B provides a 7-day allowed out of service time when the system is required
Operable if one of the two LPSW low pressure sensor actuation logic channels is out of
service. In this configuration, the RBAC isolation system is subject to a single failure.
Isolation of the LPSW flowpath for the RBACs is required only to preclude potential
waterhammers in LPSW for LOOP events. These containment conditions would initiate an
ES signal that would initiate closure of the redundant containment isolation valves thereby
isolating the LPSW flowpath for RBAC cooling coils. As described above, testing has
demonstrated that the RBAC tubing, and the present associated LPSW piping, supports and
hangers can exceed code allowables during LOOP induced waterhammers without
sustaining damage. Piping changes that will be made by the modification do not invalidate
the test results. Therefore, the 7-day out of service time allowed for the RBAC Isolation
system in Condition B is of low safety significance. Other events that could result in
waterhammers (LOCA or SLB) involve significant temperature and pressure increases in
containment. These containment conditions would initiate an ES signal that would initiate
closure of the redundant containment isolation valves thereby isolating the LPSW flowpath
for RBAC cooling coils.
Conditions A and B have been modeled after previously approved TS Conditions in
Amendment #319, 319, & 319 for TS 3.3.28, LPSW Auto-Start Circuitry. The Required
Action Completion Times are also based on low safety significance of the circuitry.

Duke to NRC, "Response to Generic Letter 96-06: ...
(Attachment 3, § VI, Basis for Operability, pp 43-45)

3 Letter,

,"

dated January 28, 1997
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Condition C applies when two or more required RBAC Isolation analog or digital logic
channel(s) are not operable or the Required Actions and associated Completion Times of
Condition A or B are not met. If Condition C applies, the RBACs shall be isolated by closing
an associated inlet isolation valve immediately. If the RBAC(s) are isolated, column closure
waterhammer can not occur upon LPSW pump restart.
Surveillance Requirement (SR) 3.3.29.1 specifies a channel functional test be performed on
each channel at a frequency of 18 months. This test ensures the circuitry will perform its
intended function. The test frequency of 18 months provides reasonable assurance the
circuitry is required to perform its safety function based on engineering judgement and
operating experience with these types of circuits and equipment.
SR 3.3.29.2 specifies a performance of a channel calibration at a frequency of 18-months to
verify the isolation system instrument channels, including the sensors, respond to the
measured parameter with the necessary range and accuracy. A channel calibration leaves
the components adjusted to account for instrument drift during the 18-month interval
between calibrations. The 18-month calibration interval is based on drift determination of
the setpoint analysis.
TS Bases
With the addition of the above described RBAC isolation circuitry and Technical
Specification, TS Bases 3.3.29 is proposed which describes the reasons for the TS and its
various elements. The proposed TS Bases 3.3.29 is provided by Attachments 1 and 2.
Updated Final Safety Analysis Report (UFSAR)
UFSAR and Selected Licensee Commitments changes that will be necessary to implement
elements of the overall modification that are not directly related to the RBAC isolation
circuitry will be reviewed per 10 CFR 50.59. (SLCs are Chapter 16 of the UFSAR).
Conclusion
The addition of the RBCU Isolation Circuitry to the Oconee design and Technical
Specification provides the capability of the revised LPSW system to 1) avoid challenges to
the LPSW system inside containment from water hammers, and 2) continue to provide
reliable supplementary reactor building cooling for routine plant operation. The new RBAC
isolation system meets applicable design requirements and, along with the new LPSW
supply to the RBACs, remove the Operable but non-conforming conditions that currently
exist in the units. These modifications increase the margin of safety for the LPSW system.
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No Significant Hazards Determination
Description of Amendment Request
Duke Energy Corporation (Duke) proposes a new Technical Specification (TS) and TS
Bases for a new Reactor Building (RB) Auxiliary Cooler (RBAC) isolation circuitry for
Oconee Nuclear Station Units 1, 2 and 3. The new RBAC isolation circuitry will reduce
challenges from waterhammer loadings to LPSW piping that penetrates the RB to supply
the RBACs. The RBAC Isolation Circuitry provides an automatic means to isolate a
revised LPSW flow stream through the RBACs on a loss of LPSW flow. Loss of LPSW
flow can lead to a column closure water hammer when LPSW flow is restarted such as
may occur following a Loss of Offsite Power (LOOP) or the failure of a LPSW pump.
Determination of No Significant Hazards
Pursuant to 1OCFR50.91, Duke Energy Corporation has made the determination that this
amendment request does not involve a significant hazard by applying the three standards
established by the NRC regulations in 1OCFR50.92 as described below.
First Standard
The proposed amendment would not involve a significantIncrease in the probability
or consequences of an accidentpreviouslyevaluated.
The requested license amendment would add a new Technical Specification to
provide appropriate controls for the Reactor Building (RB) Auxiliary Cooler (RBAC)
Isolation Circuitry that is being added to the design of the three Oconee units. The
RBAC Isolation circuitry provides an automatic means to isolate the LPSW flow
stream to the RBACs on a loss of LPSW flow that can lead to a column closure
water hammer inside the RB when LPSW flow is restarted. The new circuitry
ensures that significant waterhammers do not occur in the LPSW piping to the
RBACs and other RB components. The new circuitry will eliminate an Operable but
degraded/non-conforming condition associated with potentially damaging
waterhammers.
The proposed RBAC isolation circuitry Technical Specification will provide means
to assure that the RBAC isolation circuitry operates at a performance level
necessary to provide for safe operation of the LPSW system following installation of
the LPSW modification and RBAC isolation circuitry at each of the three units. The
addition of the RBAC isolation circuitry Technical Specification does not increase
the probability or consequences of any accident previously evaluated.
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Second Standard
The proposed amendment would not create the possibility of a new or different kind
of accident from any accident previously evaluated.
The proposed RBAC isolation circuitry Technical Specification provides a means to
assure the isolation circuitry operates at a performance level necessary to provide
for safe operation of the modified LPSW system flow to the RBACs. The change
enhances the plant design by eliminating the possibility of significant
waterhammers that could occur inside the RB on a loss of LPSW flow to the
RBACs.
The proposed Technical Specification will not create the possibility of a new or
different kind of accident from any kind of accident previously evaluated.
Third Standard
The proposed amendment would not involve a significant reduction in the margin of
safety.
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The proposed change does not adversely affect any plant safety limits, set points,
or design parameters. The change also does not adversely affect the fuel, fuel
cladding, Reactor Coolant System, or containment integrity. The RBACs will
continue to be isolated during ES events. The modification eliminates significant
waterhammers in the LPSW piping to the RBACs. The change will enhance the
ability to provide LPSW flow to safety related loads following LOOP events.
Therefore, the proposed change does not involve a reduction in a margin of safety.
Conclusion
Based upon the proceeding evaluation, performed pursuant to 1OCFR50.92, Duke Energy
Corporation has concluded that approval and implementation of this license amendment
request at the Oconee Nuclear Station will not involve a significant hazards consideration.
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ATTACHMENT 5
Environmental Assessment/ Impact Statement
Duke Energy Corporation has determined that operation of the Oconee Nuclear Station
with the proposed amendments in place does not involve a significant hazards
consideration (as detailed in Attachment 4). Additionally, operation with the proposed
amendments will not result in any significant increases in the amounts of any effluents that
may be released offsite, nor will there be any significant increases in individual or
cumulative occupational radiation exposure. Therefore, the proposed amendments are
eligible for categorical exclusion as set forth in 1OCFR51 .22(c)(9). Consequently, pursuant
to 1OCFR50.22 (b), it is determined that no environmental impact statement or
environmental assessment is needed in connection with the approval of the changes
proposed within this license amendment request.
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