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WAITS BAR - RETENTION AND RELOCATION SUMMARY TABLE

The following summary table lists the Watts Bar Technical Specifications (1985draft) and the corresponding new Technical Specifications (08/92 draft) based onthe Westinghouse Owners Group MERITS program. Specifications which have beenrelocated out of the Technical Specifications are identified with thedestination for the relocated Technical Specification.

The table lists each of the 1985 Watts Bar specifications, in numerical order,and the disposition of the specification in the MERITS program. The relocatedspecifications will go to the Technical Requirements Manual and various plantcontrolled documents or programs, some of which are defined in theAdministrative Controls section of the MERITS Technical Specifications. Someoperating and surveillance requirements are relocated to plant procedures andsurveillance procedures which can be updated to reflect changes in plant designand operating conditions through the 50.59 process.

This Table is intended to be used as a tool to assist procedure writers to makethe conversion for the old IS to the new TS. It is not intended to identify alldifferences between the two Technical Spe'cifications.
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Page 3 of 44 Rev. 0
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

2.1 SAFETY LIMITS 2.1 SAFETY LIMITS

2.1.1 Reactor Core 2.1 Safety Limits and 2.2 Safety
2.1.2 RCS Pressure Limit Violation retain all

requirements.

2.1.1 & 2.1.2 Action Safety Limit 2.1.1 & 2.1.2 violation
reporting requirements have been
moved from specification 6.7.1 to SL
2.2.

2.2 LIMITING SAFETY SYSTEM SETTINGS

2.2.1 Reactor Trip System 3.3.1 Reactor Trip System
Instrumentation Setpoints Instrumentation

The entire specification 2.2.1 has
been moved to 3.3.1 RIS

________________________________ Instrumentation.

Unit 1
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.1 REACTIVITY CONTROL 3.1 REACTIVITY CONTROL
SYSTEMS

3.1.1.1 Shutdown Margin - T -g 3.1.1 Shutdown Margin (SDM) -
>200°F. Tavg >200°F.

SR 4.1.1.1.1.a Surveillance Requirement
4.1.1.1.1.a has been included in
MERITS LCO 3.1.5, Rod Group
Alignment Limits, Actions

SR 4.1.1.1.1.b SR 3.1.7.2
SR 4 .1.1.1.1.c SR 3.1.7.1

SR 4.1.1.1.1.d Confirmed during the performance
of SR 3.1.3.1

SR 4.1.1.1.1.e SR 3.1.1.1 but "Factors" are

moved to the BASES.

SR 4.1.1.1.2 SR 3.1.3.1.

3.1.1.2 Shutdown Margin
<200°F

- Tavg

SR 4.1.1.2.a

SR 4.1.1.2.b

3.1.2 Shutdown Margin - T vg
_200°F

Relocated to LCO 3.1.5

SR 3.1.2.1, but shutdown margin
"factors" were moved to the BASES.
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.1.1.3 Moderator Temperature 3.1.4 Moderator Temperature
Coefficient Coefficient

Moderator temperature coefficient
limits have been relocated to the
COLR.

SR 4.1.1.3.a SR 3.1.4.1
SR 4.1.1.3.b SR 3.1.4.2 & 3.1.4.3

3.1.1.4 Minimum Temperature for 3.4.2 RCS Minimum Temperature
Criticality for Criticality

SR 4.1.1.4 SR 3.4.2.1

3.1.2.1 Flow Paths - Shutdown Relocated to the TRM, TR 3.1.1

3.1.2.2 Flow Paths - Operating Relocated to the TRM, TR 3.1.2

3.1.2.3 Charging Pumps - Shutdown Relocated to the TRM, TR 3.1.3

Old SR 4.1.2.3.2 is addressed by
LCO 3.4.12 and was not retained
in the TRM. SR 4.1.2.3.1 was
revised.

3.1.2.4 Charging Pumps - Relocated to the TRM, TR 3.1.4
Operating

SR revised consistent with ECCS
SR.

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.1.2.5 Borated Water Source - Relocated to the TRM, TR 3.1.5
Shutdown

3.1.2.6 Borated Water Source - Relocated to the TRM, TR 3.1.6
Operating

3.1.3.1 Moveable Control 3.1.5 Rod Group Alignment
Assemblies - Group Height Limits

SR 4.1.3.1.1 SR 3.1.5.1
SR 4.1.3.1.2 SR 3.1.5.2

Table 3.1-1 Relocated to Bases text.

3.1.3.2 Position Indicating 3.1.8 Rod Position Indication
System - Operating

SR 4.1.3.2 SR 3.1.5.1.
SR 3.1.8.1 (added)

3.1.3.3 Position Indication Relocated to the TRM, TR 3.1.7
System - Shutdown

3.1.3.4 Rod Drop Time LCO deleted as unnecessary, SR
was retained in LCO 3.1.5.

SR 4.1.3.4.a SR 3.1.5.3
SR 4.1.3.4.b Deleted, covered by post-

maintenance testing requirements
program.

SR 4.1.3.4.c SR 3.1.5.3

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCD and Surveillance)

WATTS BAR
MERITS, Title
or Disposition

3.1.3.5 Shutdown Rod Insertion 3.1.6 Shutdown Bank Insertion
Limits Limits

SR 4.1.3.5 SR 3.1.6.1

3.1.3.6 Control Rod Insertion 3.1.7 Control Bank Insertion
Limits Limits

Figure 3.1-1 The actual insertion limits have
been relocated to the COLR.

SR 4.1.3.6 SR 3.1.7.2

SR 3.1.7.3 added

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Page 8 of 44 Rev. 0
08/92

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.2 POWER DISTRIBUTION LIMITS 3.2 POWER DISTRIBUTION LIMITS

3.2.1 Axial Flux Difference 3.2.3 Axial Flux Difference
(CAOC Methodology) (AFD) (RAOC Methodology)

Figure 3.2-1 The Watts Bar specific AFD target
band has been relocated to the
COLR.

A generic AFD target band can be
found in Figure B 3.2.3-1.

SR 4.2.1.1 SR 3.2.3.1

SR 4.2.1.2 Only one Surveillance exists due
to the change in methodology (CAOC

SR 4.2.1.3 to RAOC).

SR 4.2.1.4

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Unit I
WATTS BAR

Page 9 of 44 Rev. 0
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.2.2 Heat Flux Hot Channel 3.2.1 Heat Flux Hot Channel
Factor - FQ(Z) Factor - FQ(Z)

Allowable FQ(Z) vs. Power has been
relocated to the COLR.

SR 4.2.2.1 Replaced with NOTE defining plant
conditions for performing SRs.

SR 4.2.2.2 SR 3.2.1.1 & 3.2.1.2

Detailed Fw(Z) and Fc(Z)
measurement limitations have been
moved to the BASES.

SR 4.2.2.3 Measurement uncertainty
requirements have been moved to
the BASES.

Figure 3.2-2 Relocated to the BASES.



WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WAITS BAR
Draft, Title

(LCD and Surveillance)

3.2.3 RCS Flow
Enthal py
Factor

Rate and Nuclear
Rise Hot Channel

SR 4.2.3.1

4.2.3.2
4.2.3.3
4.2.3.4
4.2.3.5

WATTS BAR
MERITS, Title
or Disposition

3.2.2 Nuclear Enthalpy Rise Hot
Channel Factor (FAH)

3.4.1 RCS Pressure, Temperature,
and Flow DNB Limits

The FAH limits have been relocated
to the COLR..

Total flow vs. R has been deleted
to reflect the latest methodology
which reduces the available DNBR
margin to offset rod bow penalty.

SR 4.2.3.1 is included as a NOTE

3.2.2.1
3.4.1.3
is captured
3.4.1.4

by LCD 3.3.1 (RTS)

3.2.4 Quadrant Power Tilt Ratio 3.2.4 Quadrant Power Tilt Ratio
(QPTR)

SR 4.2.4.1
SR 3.2.4.1

SR 4.2.4.2
SR 3.2.4.2

3.2.5 DNB Parameters 3.4.1 RCS Pressure, Temperature,

and Flow DNB Limits

SR 4.2.5 SR 3.4.1.1 and 3.4.1.2

Unit 1
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.3 INSTRUMENTATION 3.3 INSTRUMENTATION

3.3.1 Reactor Trip System 3.3.1 Reactor Trip System (RTS)
Instrumentation Instrumentation

Table 3.3-2 Reactor Trip Relocated to the TRM, TR 3.3.1
System Instrumentation
Response Times

SR 4.3.1.1 SR 3.3.1.1 thru 3.3.1.13

SR 4.3.1.2 SR 3.3.1.14

3.3.2 Engineered Safety
Features Actuation System
Instrumentation

Table 3.3-3, Item 3C,
Containment Ventilation
Isolation

Table 3.3-3, Item 8, 6.9
kV Shutdown Board

Table 3.3-5 Engineered
Safety Features Response
Times

SR 4.3.2.1

SR 4.3.2.2

3.3.2 Engineered Safety
Features Actuation System
(ESFAS) Instrumentation

Relocated to LCO 3.3.6 Containment
Vent Isolation Instrumentation

Relocated to LCO 3.3.5

Relocated to the TRM, TR 3.3.2

SR 3.3.2.
3.3.2.11

1 thru 3.3.2.9 &

SR 3.3.2.10
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.3.3.1 Radiation Monitoring for 3.4.15 RCS Leakage Detection
Plant Operations Instrumentation

3.3.7 Control Room Emergency
Ventilation System
(CREVS) Actuation
Instrumentation

3.3.8 Auxiliary Building Gas
Treatment System (ABGTS)
Actuation Instrumentation

Containment Atmosphere Radiation
Monitors replaced by Containment
Purge Exhaust Radiation Monitors

SR 4.3.3.1 SR 3.4.15.1, 3.4.15.2 and
3.4.15.4

SR 3.3.7.1, 3.3.7.2 and 3.3.7.4
SR 3.3.8.1, 3.3.8.2 and 3.3.8.4
Added
SR 3.4.15.3, 3.3.7.3, and 3.3.8.3
to perform TADOT.

3.3.3.2 Movable Incore Detectors Relocated to the TRM, TR 3.3.3

3.3.3.3 Seismic Instrumentation Relocated to the TRM, TR 3.3.4

3.3.3.4 Meteorological Relocated to the Offsite Dose
Instrumentation Calculation Manual (ODCM)

Unit I
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCO and Surveillance)

WATTS BAR
MERITS, Title
or Disposition

3.3.3.5 Remote Shutdown 3.3.4 Remote Shutdown System

Instrumentation

SR 4.3.3.5 SR 3.3.4.1 thru 3.3.4.4

Table 3.3-9 Relocated to LCO 3.3.4 Table
3.3.4-1.

3.3.3.6 Accident Monitoring 3.3.3 Post-Accident Monitoring
Instrumentation (PAM) Instrumentation

SR 4.3.3.6 SR 3.3.3.1 and 3.3.3.2

3.3.3.7 Fire Detection Relocated to the TRM, TR 3.3.6
Instrumentation

3.3.3.8 Radioactive Liquid Relocated to the ODCM
Effluent Monitoring
Instrumentation

3.3.3.9 Radioactive Gaseous Relocated to the ODCM
Effluent Monitoring
Instrumentation

3.3.3.10 Loose-Part Detection Relocated to the TRM, TR 3.3.7
System

3.3.4 Turbine Overspeed Relocated to the TRM, TR 3.3.5
Protection

Page 13 of 44 Rev. 0
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.4 REACTOR COOLANT SYSTEM 3.4 REACTOR COOLANT SYSTEM
(RCS)

3.4.1.1 RCS Startup and Power 3.4.4 RCS Loops - MODES I and
Operation 2

SR 4.4.1.1 SR 3.4.4.1

3.4.1.2 RCS Hot Standby 3.4.5 RCS Loops - MODE 3

SR 4.4.1.2.1 SR 3.4.5.3
SR 4.4.1.2.2 SR 3.4.5.2
SR 4.4.1.2.3 SR 3.4.5.1

3.4-1.3 RCS Hot Shutdown 3.4.6 RCS Loops - MODE 4

SR 4.4.1.3.1 SR 3.4.6.3
SR 4.4.1.3.2 SR 3.4.6.2
SR 4.4.1.3.3 SR 3.4.6.1

3.4.1.4.1 RCS Cold Shutdown 3.4.7 RCS Loops - MODE 5,
Loops Filled Loops Filled

SR 4.4.1.4.1.1 SR 3.4.7.2
SR 4.4.1.4.1.2 SR 3.4.7.1

SR 3.4.7.3 added for RHR pump
breaker alignment and power

Unit I
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.4.1.4.2 RCS Cold Shutdown - 3.4.8 RCS Loops - MODE 5,
Loops Not Filled Loops Not Filled

SR 4.4.1.4.2 SR 3.4.8.1

SR 3.4.8.2 added for RHR pump
breaker alignment and power for
the non-operating pump.

3.4.2.1 Safety Valves -Shutdown Relocated to TRM, TR 3.4.1 for
MODE 4 < 310 *F and MODE 5. For
MODE 4 >' 310 *F, See MERITS LCO
3.4.10

3.4.2.2 Safety Valves -3.4.10 Pressurizer Safety
Operating Valves

SR 4.4.2.2 SR 3.4.10.1

3.4.3 Pressurizer 3.4.9 Pressurizer

SR 4.4.3.1 SR 3.4.9.1
SR 4.4.3.2 SR 3.4.9.2
SR 4.4.3.3 Deleted, not required since

normally powered by 1E power

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCO and Surveillance)

Relief Valves

4.4.4.1
4.4.4.2
4.4.4.3

WATTS BAR
MERITS, Title
or Disposition

+

3.4.11 Pressurizer Power-
Operated Relief Valves
(PORVs)

SR 3.4.11.3
SR 3.4.11.1
Deleted, not required since
normally powered by 1E power
SR 3.4.11.2
Deleted per RSTS P&R review
meeting July 1992.

3.4.5 Steam Generators LCO deleted, SG operability
required in SR 3.4.4.2.

SR 4.4.5.0 thru 4.4.5.5 Relocated to Steam Generator Tube,
Surveillance Program Specification
5.7.2.12.

3.4.6.1 Leakage Detection 3.4.15 RCS Leakage Detection

Systems Instrumentation

SR 4.4.6.1 SR 3.4.15.1 thru 3.4.15.4

Page 16 of 44 Rev. 0
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WAITS BAR WAITS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.4.6.2 Operational Leakage 3.4.13 RCS Operational Leakage
3.5.5 Seal Injection Flow
3.4.14 RCS Pressure Isolation

Valve (PIV) Leakage

SR 4.4.6.2.1.a Deleted
SR 4.4.6.2.1.b Deleted
SR 4.4.6.2.1.c Relocated to LCO 3.5.5
SR 4.4.6.2.1.d SR 3.4.13.1
SR 4.4.6.2.1.e Deleted

SR 4.4.6.2.2.a SR 3.4.14.1, Table 3.4-1 from
SR 4.4.6.2.2.b 1985 Draft TS must be relocated to

surveillance procedures

SR 4.4.6.2.2.c Deleted, covered by post-
maintenance test program
requirements.

SR 4.4.6.2.2.d SR 3.4.14.1, Table 3.4-1 from
1985 Draft TS must be relocated to
surveillance procedures

3.4.7 Chemistry Relocated to IRM, IR 3.4.4

3.4.8 Specific Activity 3.4.16 RCS Specific Activity

SR 4.4.8 SR 3.4.16.1 thru 3.4.16.3

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

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

RCS heatup and cooldown Relocated to RCS Pressure and
curves (Figures 3.4-2 Temperature Limits Report per
and 3.4-3) specification 5.9.1.7

Reactor Vessel Material Deleted, details provided directly
Surveillance Program - by 1OCFR50, Appendix H
Withdrawal Schedule
(Table 4.4-5)

SR 4.4.9.1.1 SR 3.4.3.1

SR 4.4.9.1.2 Deleted, satisfied directly by
1OCFR50, Appendix H requirements

3.4.9.2 Pressurizer Relocated to the TRM, TR 3.4.2
Pressure/Temperature
Limits

3.4.9.3 Overpressure Protection 3.4.12 Cold Overpressure
Systems Mitigation System (COMS)

SR 4.4.9.3.1 SR 3.4.12.5, 3.4.12.6, 3.4.12.4,
and 3.4.12.7

SR 4.4.9.3.2 SR 3.4.12.3

3.4.10 Structural Integrity Relocated to TRM, TR 3.4.5

3.4.11 Reactor Coolant System Relocated to the TRM, TR 3.4.3
Vents

Unit I
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Page 19 of 44 Rev. 0
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.5 EMERGENCY CORE COOLING 3.5 EMERGENCY CORE COOLING
SYSTEMS SYSTEMS (ECCS)

3.5.1.1 Accumulators Cold Leg 3.5.1 Accumulators

Injection

SR 4.5.1.1.1 SR 3.5.1.1 thru 3.5.1.5

SR 4.5.1.1.2 Deleted, per NRC agreement

3.5.1.2 Upper Head Injection UHI System deleted

Unit I
WATTS BAR



WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCO and Surveillance)

3.5.2 ECCS Subsystems
> 350°F

- Tavg

Action B

4.5.2.a
4.5.2.b

SR 4.5.2.c

SR 4.5.2.d.1.a

SR 4.5.2.d.1.b

4.5.2.d.2
4.5.2.e
4.5.2.f

SR 4.5.2.g

SR 4.5.2.h

WATTS BAR
MERITS, Title
or Disposition

+

3.5.2 ECCS - Operating

Reporting requirements per
specification 5.9.2.a.

3.5.2.1
3.5.2.2 and 3.5.2.3

Must be incorporated into
procedures to establish
CONTAINMENT INTEGRITY

Deleted, due to implementation of
Auto Closure Interlock (ACI)
elimination.

Deleted, due to implementation of
ACI elimination.
SR 3.5.2.8
SR 3.5.2.5 and 3.5.2.6
SR 3.5.2.4, actual pump heads are
specified per Inservice testing
Program per specification 5.7.2.12

SR 3.5.2.7, the 4 hour
requirement was deleted since the
requirement was actually a
maintenance activity

Deleted, this is a Post Mod
requirement

Test

Unit I
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Page 21 of 44 Rev. 0
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.5.3 ECCS Subsystems Tavg 3.5.3 ECCS - Shutdown
< 350°F

Action C Reporting requirements defined in
Administrative Controls,
specification 5.9.2.a

SR 4.5.3.1 SR 3.5.3.1

SR 4.5.3.2 SR 3.4.12.1

3.5.4 Refueling Water Storage 3.5.4 Refueling Water Storage

Tank Tank (RWST)

SR 4.5.4.a SR 3.5.4.2 and 3.5.4.3

SR 4.5.4.b SR 3.5.4.1

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.6 CONTAINMENT SYSTEMS 3.6 CONTAINMENT SYSTEMS

3.6.1.1 Containment Integrity 3.6.1 Containment

SR 4.6.1.1.a SR 3.6.3.3 and 3.6.3.4

SR 4.6.1.1.b LCO 3.6.2

SR 4.6.1.1.c SR 3.6.1.1 and IOCFR50, Appendix
J requirements.

3.6.1.2 Containment Leakage LCO deleted because requirements
addressed by LCO 3.6.1 and LCO
3.6.3, SR 3.6.1.1, SR 3.6.3.8 and
IOCFR50 Appendix J.

3.6.1.3 Containment Air Locks 3.6.2 Containment Air Locks

SR 4.6.1.3.a SR 3.6.2.1
SR 4.6.1.3.b

SR 4.6.1.3.c SR 3.6.2.2
and IOCFR5O, Appendix J.

3.6.1.4 Internal Pressure 3.6.4 Containment Pressure

SR 4.6.1.4 SR 3.6.4.1

Unit I
WATTS BAR
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.6.1.5 Air Temperature 3.6.5 Containment Air
Temperature

SR 4.6.1.5.1 SR 3.6.5.1

SR 4.6.1.5.2 SR 3.6.5.2

3.6.1.6 Containment Vessel Addressed by SR 3.6.1.1
Structural Integrity

3.6.1.7 Shield Building 3.6.15 Shield Building
Structural Integrity

SR 4.6.1.7 SR 3.6.15.2

SR 3.6.15.1 added for
verification of shield building
door closure

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCQ and Surveillance) or Disposition

3.6.1.8 Emergency Gas Treatment 3.6.9 Emergency Gas Treatment
System System (EGIS)

SR 4.6.1.8.1.a SR 3.6.9.1

SR 4.6.1.8.1.b SR 3.6.9.2 and Ventilation Filter
SR 4.6.1.8.1.c Testing Program per specification
SR 4.6.1.8.1.d.1 5.7.2.14
SR 4.6.1.8.1.d.5
SR 4.6.1.8.1.e
SR 4.6.1.8.1.f

SR 4.6.1.8.1.d.2 SR 3.6.9.3

SR 4.6.1.8.1.d.3 Open - Maybe relocated to plant
surveillance

SR 4.6.1.8.1.d.4 SR 3.6.9.4

SR 4.6.1.8.2 SR 3.6.9.5

3.6.1.9 Containment Ventilation Specification Deleted
System

SR 4.6.1.9.1 SR 3.6.3.1

SR 4.6.1.9.2 Deleted per NRC agreement

SR 4.6.1.9.3 SR 3.6.3.6 changed frequency to
184 days and within 92 days after
opening valve.

Unit 1
WATTS BAR
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.6.2 Containment Spray System 3.6.6 Containment Spray System

(CSS)

SR 4.6.2a SR 3.6.6.1

SR 4.6.2.b SR 3.6.6.2 and Inservice Testing
Program per specification 5.7.2.11

SR 4.6.2.c SR 3.6.6.3 and SR 3.6.6.4

SR 4.6.2.d SR 3.6.6.5

Added SR 3.6.6.6 to perform SR
3.5.2.2 and SR 3.5.2.4 for the RHR
spray system.

3.6.3 Containment Isolation 3.6.3 Containment Isolation

Valves Valves

SR 4.6.3.1 Deleted

SR 4.6.3.2 SR 3.6.3.7

SR 4.6.3.3 SR 3.6.3.5

Table 3.6-2 Covered by FSAR 6.2.4-1

3.6.4.1 Hydrogen Monitors Relocated to LCO 3.3.3

3.6.4.2 Electric Hydrogen 3.6.7 Hydrogen Recombiners
Recombiners MODES 1 & 2

SR 4.6.4.2.a SR 3.6.7.1
SR 4.6.4.2.b.1 Deleted
SR 4.6.4.2.b.2 SR 3.6.7.2
SR 4.6.4.2.b.3 SR 3.6.7.3
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.6.4.3 Hydrogen Mitigation 3.6.8 Hydrogen Ignition System
System (HIS)

SR 4.6.4.3 SR 3.6.8.1 and 3.6.8.3
Added SR 3.6.8.2 to verify > one
ignitor OPERABLE in each region.

3.6.5.1 Ice Bed 3.6.11 Ice Bed

SR 4.6.5.1 SR 3.6.11.1 thru 3.6.11.6

3.6.5.2 Ice Bed Temperature Relocated to the TRM, TR 3.6.1
Monitoring System

3.6.5.3 Ice Condenser Doors 3.6.12 Ice Condenser Doors

SR 4.6.5.3.1.a SR 3.6.12.1 Frequency changed
from continuously to 12 hours.

SR 4.6.5.3.1.b.1 SR 3.6.12.4 Frequency changed
from 9 months to 18 months.

SR 4.6.5.3.1.b.2 SR 3.6.12.3 Frequency changed
from 9 months to 18 months.

SR 4.6.5.3.1.b.3 SR 3.6.12.5, detailed acceptance
SR 4.6.5.3.1.b.4 criteria relocated to the Bases.
SR 4.6.5.3.1.b.5 Frequency changed from 9 months to

18 months.

SR 4.6.5.3.2 SR 3.6.12.2 and 3.6.12.6,
detailed acceptance criteria
relocated to the Bases.

SR 4.6.5.3.3 SR 3.6.12.7

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

Unit 1
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WAITS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.6.5.4 Inlet Door Position Relocated to the TRM, TR 3.6.2
Monitoring System

New IR 3.6.3 Lower Compartment
Cooling System added to be
consistent with SNP.

3.6.5.5 Divider Barrier, 3.6.13 Divider Barrier Integrity
Personnel Access Doors
and Equipment Hatches

SR 4.6.5.5.1 SR 3.6.13.1 and 3.6.13.3
SR 4.6.5.5.2 SR 3.6.13.2

3.6.5.6 Containment Air Return 3.6.10 Air Return System (ARS)
Fan Systems

SR 4.6.5.6 SR 3.6.10.1 thru 3.6.10.3

3.6.5.7 Floor Drains 3.6.14 Containment Recirculation
Drains

SR 4.6.5.7 SR 3.6.14.2

3.6.5.8 Refueling Canal Drains 3.6.14 Containment Recirculation

Drains

SR 4.6.5.8 SR 3.6.14.1

Unit 1
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3.6.5.9 Divider Barrier Seal 3.6.13 Divider Barrier Integrity

SR 4.6.5.9 SR 3.6.13.4 and 3.6.13.5

Table 3.6-3 Included in SR 3.6.13.4

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCO and Surveillance)

WATTS BAR
MERITS, Title
or Disposition
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.7 PLANT SYSTEMS 3.7 PLANT SYSTEMS

3.7.1.1 Turbine Cycle Safety 3.7.1 Main Steam Safety Valves
Valves (MSSVs)

SR 4.7.1.1 SR 3.7.1.1

3.7.1.2 Auxiliary Feedwater 3.7.5 Auxiliary Feedwater (AFW)
System System

SR 4.7.1.2.1.a.1 SR 3.7.5.2 and Inservice Testing
SR 4.7.1.2.1.a.2 Program, per specification

5.7.2.11

SR 4.7.1.2.1.a.3 SR 3.7.5.1
SR 4.7.1.2.1.a.4 SR 3.7.5.5
SR 4.7.1.2.1.b.1 SR 3.7.5.3
SR 4.7.1.2.1.b.2 SR 3.7.5.4

SR 4.7.1.2.2 SR 3.7.5.5

3.7.1.3 Condensate Storage Tank 3.7.6 Condensate Storage Tank
(CST)

SR 4.7.1.3.1 SR 3.7.6.1
SR 4.7.1.3.2 Deleted

3.7.1.4 Specific Activity 3.7.14 Secondary Specific
Activity

SR 4.7.1.4 3.7.14.1 Frequency changed to 31
days from requirements of
Table 4.7-1.

Table 4.7-1 Deleted

Unit I
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.7.1.5 Main Steam Line Isolation 3.7.2 Main Steam.Line Isolation
Valves Valves (MSIVs)

SR 4.7.1.5 SR 3.7.2.1 and Inservice Testing
Program per specification 5.7.2.11

3.7.2 Steam Generator Pressure/ Relocated to the TRM, TR 3.7.1
Temperature Limitation

3.7.3 Component Cooling Water 3.7.7 Component Cooling Water
System System (CCS)

SR 4.7.3.a SR 3.7.7.1
SR 4.7.3.b SR 3.7.7.3
SR 4.7.3.c SR 3.7.7.4

SR 3.7.7.2 added to verify
automatic valve actuation.

3.7.4 Essential Raw Cooling 3.7.8 Essential Raw Cooling
Water System Water System (ERCW)

SR 4.7.4 SR 3.7.8.1 thru 3.7.8.3

3.7.5 Ultimate Heat Sink 3.7.9 Ultimate Heat Sink (UHS)

SR 4.7.5 SR 3.7.9.1

3.7.6 Flood Protection Plan Relocated to the TRM, TR 3.7.2

Unit I
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.7.7 Control Room Emergency 3.7.10 Control Room Emergency
Ventilation System Filtration System (CREFS)

3.7.11 Control Room Emergency
Air Temperature Control
System (CREATCS)

SR 4.7.7.a Covered by TRM 3.7.10, Area

Temperature Monitoring

SR 4.7.7.b SR 3.7.10.1

SR 4.7.7.c SR 3.7.10.2 and Ventilation
SR 4.7.7.d Filter Testing Program per
SR 4.7.7.e.1 specification 5.7.2.14
SR 4.7.7.f
SR 4.7.7.g

SR 4.7.7.e.2 SR 3.7.10.3
SR 4.7.7.e.3 SR 3.7.10.4

3.7.8 Auxiliary Building Gas 3.7.12 Auxiliary Building Gas

Treatment System Treatment System (ABGTS)

SR 4.7.8.a SR 3.7.12.1

SR 4.7.8.b SR 3.7.12.2 and Ventilation
SR 4.7.8.c Filter Testing Program per
SR 4.7.8.d.1 specification 5.7.2.14
SR 4.7.8.d.4
SR 4.7.8.e
SR 4.7.8.f

SR 4.7.8.d.2 SR 3.7.12.3
SR 4.7.8.d.3 SR 3.7.12.4

3.7.9 Snubbers Relocated to the TRM, TR 3.7.3
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.7.10 Sealed Source Relocated to the TRM, TR 3.7.4
Contamination

3.7.11.1 Fire Suppression Water Relocated to the TRM, TR 3.7.5
System

3.7.11.2 Spray and/or Sprinkler Relocated to the TRM, TR 3.7.6
Systems

3.7.11.3 CO2 Systems Relocated to the TRM, TR 3.7.7

3.7.11.4 Fire Hose Stations Relocated to the TRM, TR 3.7.8

3.7.12 Fire Related Assemblies Relocated to the TRM, TR 3.7.9

3.7.13 Area Temperature Relocated to the TRM, TR 3.7.10
Monitoring

3.7.3 Main Feedwater Isolation
and Regulation Valves
(MFIVs and MFRVs) and
Associated Bypass Valves

LCO added since Main Feed
isolation is assumed in the safety
analyses.
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR
Draft, Title

(LCO and Surveillance)

Unit 1
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WATTS BAR
MERITS, Title
or Disposition

3.7.4 Atmospheric Dump Valves
(ADVs) LCO added since ADVs are
assumed in the safety analysis for
SGTR.
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.8 ELECTRICAL POWER SYSTEMS 3.8 ELECTRICAL POWER SYSTEMS

3.8.1.1 A.C. Sources Operating

SR 4.8.1.1.1.a
SR 4.8.1.1.1.b
SR 4.8.1.1.2.a.1
SR 4.8.1.1.2.a.2
SR 4.8.1.1.2.a.3
SR 4.8.1.1.2.a.4

SR 4.8.1.1.2.a.5
SR 4.8.1.1.2.a.6

SR 4.8.1.1.2.b
SR 4.8.1.1.2.c

SR 4.8.1.1.2.d.1
SR 4.8.1.1.2.d.2
SR 4.8.1.1.2.e

SR 4.8.1.1.2.f.1

SR 4.8.1.1.2.f.2
SR 4.8.1.1.2.f.3
SR 4.8.1.1.2.f.4
SR 4.8.1.1.2.f.5
SR 4.8.1.1.2.f.6.a,b

SR 4.8.1.1.2.f.6.c
SR 4.8.1.1.2.f.7

3.8.1 AC Sources - Operating
3.8.3 Diesel Fuel and

Lubricating Oil

SR 3.8.1.1
SR 3.8.1.8
SR 3.8.1.4
SR 3.8.3.1
SR 3.8.1.6
SR 3.8.1.2 with voltage/frequency
values relaxed to steady-state
limits, and SR 3.8.1.7 at reduced
frequency requirements
SR 3.8.1.3, response time deleted
Covered by definition of
operability
SR 3.8.1.6
SR 3.8.3.6

SR 3.8.3.3 and the Diesel Fuel
Oil Testing Program Specification
5.7.2.16.

Deleted, required in Preventive
Maintenance program
SR 3.8.1.9
SR 3.8.1.10
SR 3.8.1.11
SR 3.8.1.12
SR 3.8.1.18
SR 3.8.1.13
SR 3.8.1.14 and 3.8.1.15
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

SR 4.8.1.1.2.f.8 Must be relocated to surveillance
program

SR 4.8.1.1.2.f.9 SR 3.8.1.16
SR 4.8.1.1.2.f.10 SR 3.8.1.17
SR 4.8.1.1.2.f.11 Deleted
SR 4.8.1.1.2.f.12 Deleted
SR 4.8.1.1.2.g SR 3.8.1.19
SR 4.8.1.1.2.h SR 3.8.3.7
SR 4.8.1.1.3 SR 3.8.1.20 thru 27

Reports relocated to specification
SR 4.8.1.1.4 5.9.2.b

SR 3.8.3.2, 3.8.3.4, and 3.8.3.6
added.

3.8.1.2 A.C. Sources Shutdown 3.8.3 AC Sources - Shutdown

SR 4.8.1.2 SR 3.8.2.1

3.8.2.1 D.C. Sources Operating 3.8.4 DC Sources - Operating
3.8.6 Battery Cell Parameters

SR 4.8.2.1.a.1 SR 3.8.6.1
SR 4.8.2.1.a.2 SR 3.8.4.1
SR 4.8.2.1.b.1 SR 3.8.6.2
SR 4.8.2.1.b.2 SR 3.8.4.3
SR 4.8.2.1.b.3 SR 3.8.6.3
SR 4.8.2.1.c.1 SR 3.8.4.4
SR 4.8.2.1.c.2 SR 3.8.4.5
SR 4.8.2.1.c.3 SR 3.8.4.6
SR 4.8.2.1.c.4 SR 3.8.4.7
SR 4.8.2.1.d SR 3.8.4.8
SR 4.8.2.1.e SR 3.8.4.9
SR 4.8.2.1.f SR 3.8.4.9

SR 3.8.4.2 added to verify that
the alternate feeder breaker to
battery charger is open.

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.8.2.2 D.C. Sources Shutdown 3.8.5 DC Sources.- Shutdown

SR 4.8.2.2 SR 3.8.5.1

3.8.3.1 Onsite Power Distribution 3.8.9 Distribution Systems
Operating Operating

3.8.7 Inverters - Operating

SR 4.8.3.1.1 SR 3.8.9.1, 3.8.7.1
SR 4.8.3.1.2 Deleted

3.8.3.2 Onsite Power Distribution 3.8.10 Distribution Systems -
Shutdown Shutdown

3.8.8 Inverters - Shutdown

SR 4.8.3.2 SR 3.8.10.1, 3.8.8.1

3.8.3.3 Isolation Devices Relocated to the TRM, TR 3.8.1

3.8.4.1 Containment Penetration Relocated to the TRM, TR 3.8.2
Conductor Overcurrent
Protective Devices

3.8.4.2 Motor-Operated Valves Relocated to the TRM, TR 3.8.3
Thermal Overload Bypass
Devices

3.8.4.3 Submerged Component Relocated to the TRM, TR 3.8.4
Circuit Protection
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.9 REFUELING OPERATIONS 3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration 3.9.1 Boron Concentration
3.9.2 Unborated Water Source

Isolation Valves

SR 4.9.1.1 SR 3.9.1.1 The required boron
SR 4.9.1.2 concentration and sampling

conditions relocated to the COLR.

The Keff requirement has been
deleted because the boron
concentration requirement is more
restrictive and, if met,
guarantees that the Kff requirement
is met.

SR 4.9.1.3 SR 3.9.2.1, valve list relocated
to surveillance program (1-SI-62-
1)

3.9.2 Instrumentation 3.9.3 Nuclear Instrumentation

SR 4.9.2.a SR 3.9.3.1
SR 4.9.2.b Deleted
SR 4.9.2.c SR 3.9.3.2

3.9.3 Decay Time Relocated to TRM, TR 3.9.1

3.9.4 Containment Building 3.9.4 Containment Building
Penetrations Penetrations

SR 4.9.4.a SR 3.9.4.1
SR 4.9.4.b SR 3.9.4.2
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WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE

WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.9.5 Communications Relocated to TRM, TR 3.9.2

3.9.6 Refueling Machine Relocated to TRM, TR 3.9.3

3.9.7 Crane Travel - Spent Fuel Relocated to TRM, TR 3.9.4
Storage Pool Building

3.9.8.1 RHR and Coolant 3.9.5 Residual Heat Removal
Circulation High Water (RHR) and Coolant
Level Circulation - High Water

Level

SR 4.9.8.1 SR 3.9.5.1

3.9.8.2 RHR and Coolant 3.9.6 Residual Heat Removal
Circulation Low Water (RHR) and Coolant
Level Circulation - Low Water

Level

SR 4.9.8.2 SR 3.9.6.1

3.9.9 Containment Ventilation Relocated to LCO 3.9.4 Containment
Isolation System Penetrations.

3.9.10 Water Level - Reactor 3.9.7 Refueling Cavity Water

Vessel Level

SR 4.9.10 SR 3.9.7.1
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.9.11 Water Level - Storage 3.7.13 Fuel Storage Pool Water
Pool Level.

Applicability changed to
during movement of
irradiated fuel
assemblies.

3.9.12 Auxiliary Building Gas 3.7.12 Auxiliary Building Gas
Treatment System Treatment System.

Applicability changed to
MODES 1, 2, 3, and 4 and
during movement of
irradiated fuel
assemblies.

3.9.13 Reactor Building Purge 3.9.8 Reactor Building Purge
Ventilation System Air Cleanup Units

SR 4.9.13.a This Surveillance has
been moved to the
Ventilation Filter
Testing Program 5.7.2.14.

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.10 SPECIAL TEST EXCEPTIONS

3.10.1 Shutdown Margin

SR 4.10.1.1
SR 4.10.1.2

3.10.2 Group Height, Insertion,
and Power Distribution
Limits

SR 4.10.2.1
SR 4.10.2.2

3.10.3 Physics Tests

SR 4.10.3.1
SR 4.10.3.2
SR 4.10.3.3

Unit I
WATTS BAR

3.1.11 Shutdown Margin (SDM)
Test Exceptions

SR 3.1.11.1
SR 3.1.11.2

3.1.9 Mode 1 Physics Test
Exceptions

SR 3.1.9.1
SR 3.1.9.3

SR 3.1.9.2 added to verify Power
Range Neutron Flux--High trip
setpoints.

Added SR 3.1.9.4 to verify SDM >
1.6. Ak/k.

3.1.10 Mode 2 Physics Test
Exceptions

Deleted
SR 3.1.10.1
SR 3.1.10.2

Added SR 3.1.10.3 to verify SDM >
1.6. Ak/k.
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Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.10.4 Reactor Coolant Loops 3.4.17 RCS Loops- Test
Exceptions

SR 4.10.4.1 SR 3.4.17.1
SR 4.10.4.2 SR 3.4.17.2

WATTS BAR - RETENTION AND RELOCATION SUMMARY TABLE
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WATTS BAR WATTS BAR
Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.11 RADIOACTIVE EFFLUENTS

3.11.1.1 Liquid Effluents Relocated to the ODCM.

3.11.1.2 Dose Relocated to the ODCM.

3.11.1.3 Liquid Radwaste Relocated to the ODCM.
Treatment System

3.11.1.4 Liquid Holdup Tanks Relocated to the ODCM.

3.11.2.1 Gaseous Effluents Relocated to the ODCM.

3.11.2.2 Dose Noble Gases Relocated to the ODCM.

3.11.2.3 Dose - Iodine-131 and Relocated to the ODCM.
133, Tritium, and
Radioactive Material in
Particulate Form

3.11.2.4 Gaseous Radwaste Relocated to the ODCM.
Treatment System

3.11.2.5 Explosive Gas Mixture

Unit I
WATTS BAR

Relocated to the Explosive Gas and
Storage Tank Radioactivity
Monitoring Program per
specification 5.7.2.o.
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Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.11.2.6 Gas Decay Tanks Relocated to the ODCM.

3.11.3 Solid Radioactive Wastes Relocated to the Process Control
Program (PCP).

3.11.4 Total Dose Relocated to the ODCM.
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Draft, Title MERITS, Title

(LCO and Surveillance) or Disposition

3.12 RADIOLOGICAL
ENVIRONMENTAL MONITORING

3.12.1 Monitoring Program Relocated to the ODCM.

3.12.2 Land Use Census Relocated to the ODCM.

3.12.3 Interlaboratory Relocated to the ODCM.
Comparison Program

Unit 1
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Definitions
1.1

1.0 USE AND APPLICATION

1.1 Definitions

-------------------------------------N O T E OTE-- ----------------------------- ----
The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications and Ba'-es.
------------------------------------------------------------------

Term

ACTIONS

ACTUATION LOGIC TEST

AXIAL FLUX DIFFERENCE
(AFD)

CHANNEL CALIBRATION

Definition

ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion
Times.

An ACTUATION LOGIC TEST shall be the application
of various simulated or actual input combinations
in conjunction with each possible interlock logic
state and the verification of the required logic
output. The ACTUATION LOGIC TEST, as a minimum,
shall include a continuity check of output
devices.

AFD shall be the difference in normalized flux
signals between the top and bottom halves of a
two-section excore neutron detector.

A CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the channel so that it responds
within the required range and accuracy to known
input. The CHANNEL CALIBRATION shall encompass
the entire channel, including the required sensor,
alarm, interlock, display, and trip functions.
Cali-bration of instrument channels with resistance
temperature detector (RTD) or thermocouple sensors
shall consist of an in place cross calibration of
the sensing elements and normal calibration of the
remaining adjustable devices in the channel.
Whenever a sensing element is replaced, the next
required in place cross calibration consists of

(continued)
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Definitions

CHANNEL CALIBRATION
(conti nued)

CHANNEL CHECK

CHANNEL OPERATIONAL

TEST (COT)

CORE ALTERATION

CORE OPERATING LIMITS
REPORT (COLR)

DOSE EQUIVALENT 1-131

Unit 1
WATTS BAR

comparing the other sensing elements with the
recently installed sensing element. The CHANNEL
CALIBRATION may be performed by means of any
series of sequential, overlapping calibrations or
total channel steps so that the entire channel is
cal ibrated.

A CHANNEL CHECK shall be the qualitative
assessment, by observation, of channel behavior
during operation. This determination shall
include, where possible, comparison of the channel
indication and status to other indications or
status derived from independent instrument
channels measuring the same parameter.

An COT shall be the injection of a simulated or
actual signal into the channel as close to the
sensor as practicable to verify the OPERABILITY of
required alarm, interlock, display, and trip
functions. The COT shall include adjustments, as
necessary, of the required alarm, interlock, and
trip setpoints so that the setpoints are within
the required range and accuracy.

CORE ALTERATION shall be the movement of any fuel,
sources, reactivity control components, or other
components affecting reactivity within the reactor
vessel with the vessel head removed and fuel in
the vessel. Suspension of CORE ALTERATIONS shall
not preclude completion of movement of a component
to a safe position.

The COLR is the unit-specific document that
provides cycle-specific parameter limits for the
current reload cycle. These cycle-specific
.parameter limits shall be determined for each
reload cycle in accordance with
Specification 5.9.1.6. Plant operation within
these cycle-specific parameter limits is addressed
in individual Specifications.

DOSE EQUIVALENT 1-131 shall be that concentration
of 1-131 (microcuries/gram) that alone would

(continued)

1.1-2 Amendment 0
Draft 08/92



Definitions

DOSE EQUIVALENT 1-131
(conti nued)

E -AVERAGE
DISINTEGRATION ENERGY

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

LEAKAGE

Unit 1
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produce the same thyroid dose as the quantity and
isotopic mixture of 1-131, 1-132, 1-133, 1-134,
and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall
be those listed in Table E-7 of Regulatory
Guide 1.109, Rev. 1, NRC, 1977.

E shall be the average (weighted in proportion
to the concentration of each radionuclide in the
reactor coolant at the time of sampling) of the
sum of the average beta and gamma energies per
disintegration (in MeV) for isotopes, other than
iodines, with half lives > [15] minutes, making up
at least 95% of the total non-iodine activity in
the coolant.

The ESF RESPONSE TIME shall be that time
interval from when the monitored parameter
exceeds its [SF actuation setpoint at the channel
sensor until the ESE equipment is capable of
performing its safety function (i.e., the valves
travel to their required positions, pump discharge
pressures reach their required values, etc.).
limes shall include diesel generator starting and
sequence loading delays, where applicable. The
response time may be measured by means of any
series of sequential, overlapping, or total steps
so that-the entire response time is measured.

LEAKAGE shall be:,

a. Identified LEAKAGE

1. LEAKAGE, such as that fro0m pump seals or
valve packing (except reactor coolant pump
seal water injection or leakoff), that is
captured and conducted to collection
systems or a sump or collecting.tank;

2. LEAKAGE into the containment atmosphere
from sources that are both specifically
located and known either not to interfere
with the operation of leakage detection
systems or not to be pressure boundary
LEAKAGE; or

(conti nued)
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LEAKAGE
(conti nued)

MASTER RELAY TEST

MODE

OPERABLE - OPERABI.LITY

PHYSICS TESTS

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator (SG) tube to the
Secondary System;

b. Unidentified LEAKAGE

All LEAKAGE (except reactor coolant pump seal
water injection or leakoff) that is not
identified LEAKAGE;

c. Pressure Boundary LEAKAGE

LEAKAGE (except SG tube LEAKAGE) through a
non-isolable fault in a RCS component body,
pipe wall., or vessel wall.

A MASTER RELAY TEST shall consist of energizing
each master relay and verifying the OPERABILITY of
each relay. The MASTER RELAY TEST. shall include a
continuity check of each associated slave relay.

A MODE shall correspond to any one inclusive
combination of core reactivity condition, power
level, average reactor coolant temperature, and
reactor vessel h~ead closure bolt tensioning
specified in Table 1.1-1 with fuel in the reactor
vessel.

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

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

a. Described in Chapter 14, Initial Test Program
of the FSAR;

(conti nued)
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PHYSICS TESTS
(continued)

PRESSURE AND
TEMPERATURE LIMITS
REPORT (PTLR)

QUADRANT POWER TILT
RATIO (QPTR)

RATED THERMAL POWER
(RTP)

REACTOR TRIP
SYSTEM (RTS) RESPONSE
TIME

SHUTDOWN MARGIN (SDM)

Unit I
WATTS BAR

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

c. Otherwise approved by the Nuclear Regulatory
Commission.

The PTLR is the unit specific document that
provides the reactor vessel pressure and
temperature limits, including heatup and cooldown
rates, for the current reactor vessel fluence
period. These pressure and temperature limits
shall be determined for each fluence period in
accordance with Specification 5.9.1.7. Plant
operation within these operating limits is
addressed in LCO 3.4.3, RCS Pressure and
Temperature (P/T) Limits and LCO 3.4.12, Low
Temperature Overpressure Protection (LTOP) System.

QPTR shall be the ratio of the maximum upper
quadrant power to the average upper power or the
ratio of the. maximum lower quadrant power to the
average lower power, whichever is greater.

RTP shall be a total reactor core heat transfer
rate to the reactor coolant of 3411 MWt.

The RTS RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its
RTS trip setpoint at the channel sensor until loss
of stationary gripper coil voltage. The response
time may be measured by means of any series of
sequential, overlapping, or total steps so that
the entire response time is measured.

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

.a. All rod cluster control assemblies (RCCAs) are
fully inserted except for the single RCCA of
highest reactivity worth, which is assumed to
be fully withdrawn; and

(continued)
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SHUTDOWN MARGIN (SDM)
(continued)

SLAVE RELAY TEST

STAGGERED TEST BASIS

THERMAL POWER

TRIP ACTUATING DEVICE
OPERATIONAL TEST
(TADOT)

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

With any RCCA not capable of being fully
inserted, the reactivity worth of the RCCA must be
accounted for in the determination of SDM.

A SLAVE RELAY TEST shall consist of energizing
each slave relay and verifying the OPERABILITY of
each slave relay. The SLAVE RELAY TEST shall
include, as a minimum, a continuity check of
associated testable actuation devices.

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

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

TADOT shall consist of operating the trip
actuating device and verifying the OPERABI.LITY of
required alarm, interlock, display, and trip
functions. The TADOT shall include adjustment, as
necessary, of the trip actuating device so that it
act.uates at the required setpoint within the
required accuracy.

Unit I
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Table 1.1-1 (page I of 1)
MODES

(a) Excluding decay heat.

(b) A-t reactor vesseL head closure bolts fully tensioned.

(c) One or more reac~or vessel head closure bolts less than fully tensioned.
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Logical Connectors
1.2

1.0 USE AND APPLICATION

1.2 Logical. Connectors

PURPOSE

BACKGROUND

The purpose of this section is to explain the meaning of
logical connectors.

Logical connectors are used in Technical Specifications (TS)
to discriminate between, and yet connect, discrete
Conditions, Required Actions, Completion Times,
Surveillances, and Frequencies. The only logical connectors
that appear in TS are AND and OR. The physical arrangement
of these connectors constitutes logical conventions with
specific meanings.

Several levels of. logic may be used to state Required
Actions. These levels are identified by the placement (or
nesting) of the logical connectors and by the number
assigned to each Required Action. The first level of logic
is identified by the first digit of the number assigned to a
Required Action and the placement of the logical connector
in the first level of nestIng (i.e., left justified with the
number of the Required Action). The-successive levels of
logic are identified by additional digits kof the Required
Action number and by successive indentions of the logical
connectors.

When logical connectors are used to state a Condition, only
the first level of logic is-used, and the logical connector
is left justified with the Condition statement.

When logical connectors are used to state a Completion Time,
Surveillance, or Frequency, only the first level of logic is
used, and the logical connector is left justified with the
statement of the Completion Time, Surveillance, or
Frequency.

(continued)
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1.2

(continued)

EXAMPLES The following examples illustrate the use of logical
connectors.

EXAMPLE 1.2-1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Ve rify .

AND

A-2 Restore ...

In this example the logical connector AND is used to
indicate that when in Condition A, both Required Actions A.1
and A.2 must be completed.

(conti nued)
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1.2

EXAMPLES
(conti nued)

.EXAMPLE 1.2-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Trip...

OR

A.2.1 Verify...

AND

A.2.2.1 Reduce

OR

A.2.2.2 Perform...

OR

A.3 Align...

This example represents a more complicated use of logical
connectors. Required Actions A.1, A.2, and A.3 are
alternative choices, only one of which must be performed as
indicated by the use of the logical co'inector OR and the
left justified placement. Any one of these three Actions
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2
must be performed as indicated by the logical connector AND..Required Action A.2.2 is met by performing A.2.2.1
or A.2.2.2. The indented position of the logical connector
OR indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

Unit 1
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Completion Times
1.3

1.0 USE AND APPLICATION

1.3 Completion

PURPOSE

BACKGROUND

Times

The purpose of this section is to establish the Completion
Time convention and to provide guidance for its use.

LCOs specify minimum requirements for ensuring safe
operation of the unit. The ACTIONS associated with an LCO
state Conditions that typically describe the ways in which
the requirements of the [CO can fail to be met. Specified
with each stated Condition are Required Action(s) and
Completion-Times(s).

DESCRIPTION The Completion lime is the amount of time allowed for
completing a Required Action. It is referenced to t 'he time
of discovery of a situation (e.g., inoperable equipment or
variable not within limits) that requires entering an
ACTIONS Condition unless otherwise specified, providing the
unit is in a MODE or specified condition stated in the
Applicability of the [CO. Required Actions must be'
completed prior to the expiration of the specified
Completion Time. An ACTIONS Condition remains in effect and
the Required Actions apply until the Condition no longer
exists or the unit-is not within the LCO Applicability.

If situations are discovered that require entry into more
than one Condition at a time within a single LCO (multiple
Conditions), the Required Actions for each Condition must be
performed within the associated Completion Time. When in
multiple Conditions, separate Completion Times are tracked
for each Condition starting from the time of discovery of
the situation that required entry into the Condition.

Once a Condition has been entered, subsequent trains,
subsystems, components, or variables expressed in the
Condition discovered to be inoperable or not within limits,
will not result in separate entry into the Condition, unless
specifically stated. The Required Actions of the Condition
continue to apply to each additional failure, with
Completion Times based on initial entry into the Condition.

(conti nued)
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1.3

DESCRIPTION However, when a subsequent train, subsystem, component, or
(continued) variable, expressed in the Condition, is discovered to be

inoperable or not within limits, the Completion Time(s) may
be extended. To apply this Completion Time extension two
criteria must first be met. The subsequent inoperability:

a. Must exist concurrent with the first inoperability;
and

b. Must remain inoperable or not within limits after the
first inoperability is resolved.

The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be
limited to the more restrictive of either:

a. The stated Completion Time, as measured from the
initial entry into the Condition, plus an additional
24 hours; or

b. The stated Completion Time as measured from discovery
of the subsequent inoperability.

The above Completion Time extensions do not apply to those
Specifications that h 'ave, exceptions that allow completely
separate re-entry into the Condition (for each train,
subsystem, component or variable expressed in the Condition)
and separate tracking of Completion Times based on this
re-entry.' These except Cions are stated, in individuaj

- Specifications.

The above Completion Time extension does not apply to a
Complet~ion lime with a modified "time zero." This modified
"time zero" may be expressed as a repetitive time (i.e.,1once per 8 hours," where the Completion Time is referenced
from a previous completion of the Required Action versus the
time of Condition entry) or as a time modified by the phrase
"from discovery . . ." Example 1.3-3 illustrates one use of
this type of Completion lime. The 10-day Completion Time
specified for Condition A and B in Example 1.3-3 may not be
extended.

(conti nued)
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(conti nued)

EXAMPLES The following examples illustrate the use of Completion
Times with different types of Conditions and changing
Conditions.

EXAMPLE 1.3-1

ACTIONS

CONDITION - REQUIRED ACTION COMPLETION TIME

B. Required B-1 Be in MODE 3.- 6 hours
Action and
associated AND
Compl eti on
Time not B.2 Be in MODE 5. 36 hours
met.

Condition B has two Required Actions. Each Required Action
has its own sepa~rate Completion Time. Each Completion Time
is referenced to the time that Condition B is.entered.

The Required Actions of Condition B are to be in MODE 3 in
6 hours AND in MODE 5 in 36 hours. A total of 6 hours is

-allowed for reaching MODE 3 and a total of 36 * hours (not
42 hours) is allowed for reaching MODE 5 from the time that
Condition B was entered. If MODE 3 is reached in 3 hours,,
the-time allowed for reaching MODE 5 is the next 33 hours
because the total time allowed for reaching MODE 5 is
36 hours.

If Condition B is entered while in MODE 3, the time allowed
for reaching MODE 5 is the next 36 hours.

(conti nued)
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Compl eti on

EXAMPLES
(conti nued)

EXAMPLE 1.3-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. .One pump A.1I Restore pump to 7 days
inoperable. OPERABLE status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Compiletion
Time not B.2 Be in MODE 5. 36 hours
met.

When a pump is declared inoperable, Condition A is entered.
If the pump is not restored to OP 'ERABLE status within
7 days, Condition B is entered and the Completion Time
clocks for Required Actions B.1 and*B.2 start., If the
inoperable pump is restored to 'OPERABLE status after
Condition B *is entered, the Required Actions of Condition B
may be terminated.

When a second pump is declared inoperable while the first
pump is still inoperable, Condition A is not re-entered for
the second pump. LCO 3.0.3 is entered, since the ACTIONS do
not include a Condition for more- than one inoperable pump.
The Completion T.ime 'clock for Condition A does not stop
after LCO 3.0.3 is entered, but continues to be tracked from
the time Condition A was initially entered.

While in LCO 3.0.3, if one of the inoperable pumps is
restored to OPERABLE status and the Completion Time for
Condition A has not expired, LCO 3.0.3 may be exited and
operation continued in accordance with Condition A.

While in LCO 3.0.3, if one of the inoperable pumps is
restored to OPERABLE status and the Completion Time for
Condition A has expired, LCD 3.0.3 may be exited and

(conti nued)
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EXAMPLE 1.3-2 (continued)EXAMPLES

operation continued in accordance with Condition B. The
Completion Time for Condition B is tracked from the time the
Condition A Completion Time expired.

On restoring one of the pumps to OPERABLE status the
Condition A Completion Time is not reset, but continues from
the time the first pump was declared inoperable. This
Completion Time may be extended if the pump restored to
OPERABLE status was the first inoperable pump. A 24-hour
extension to the stated 7 days is allowed, provided this
does not result in the second pump being inoperable for
> 7 days.

(continued)
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Restore 7 days
Function X Function X train
train to OPERABLE AND
inoperable. status.

10 days from
discovery of
failure to meet
the LCO

B. One B.1 Restore 72 hours
Function Y Function Y train
train to OPERABLE AND
inoperable. status.

10 days from
disco ' very of
failure to meet
the LCO

C. One C.1 Restore 72 hours
Function X Function X train
train to OPERABLE
inoperable. status.

AND OR

One C-2 Restore 72 hours
Function Y Function Y train
train to OPERABLE
inoperable. status.

Completion Times
1.3

EXAMPLES
(continued)

EXAMPLE 1.3-3

(continued)
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EXAMPLES EXAMPLES 1.3-3 (continued)

When one Function X train and one Function Y train are
inoperable, Condition A and Condition B are concurrently
applicable. The Completion Times for Condition A and
Condition B are tracked separately for each train starting
from the time each train was declared inoperable and the
Condition was entered. A separate Completion Time is
established for Condition C and tracked from the time the
second train was declared inoperable (i.e., the time the
situation described in Condition C was discovered).

If Required Action C.2 is completed within the specified
Completion Time, Conditions B and C are exited. If the
Completion Time for Required Action A.1 has not expired,
operation may continue in accordance with Condition A. The
remaining Completion Time in Condition A is measured from
the time the affected train was declared inoperable (i.e.,
initial entry into Condition A).

The Completion Times of Conditions A and B are modified by a
logical connector with a separate 10-day Completion Time
measured from the time it was discovered the LCO was not
met. In this example, without the separate Completion Time,
it would be possible to alternate between Conditions A, B,
and C in such a manner that operation could continue
indefinitely without ever restoring systems to meet the LCO.
The separate Completion Time modified by the phrase "from
discovery of failure to meet the LCO" is desigqed to prevent
indefinite continued operation while not meeting the LCO.
This Completion Time allows for an exception to the normal
"time zero" for beginning the Completi.on Time "clock". In
this instance, the Completion Time "time zero" is specified
as commencing at the time the LCO was initially not met,ý
instead of at the time the associated Condition was entered.

(continued)
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve(s) 4 hours
valves to OPERABLE
inoperable. status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 4. 12 hours
met.

Completion Times
1.3

EXAMPLES
(continued)

EXAMPLE 1.3-4

A single Completion Time is used forany number of valves
inoperable at the same time.- The Completion Time associated
with Condition A is based on the initial entry into
Condition A and is not tracked on a per valve basis.
Declaring subsequent valves inoperable, while Condition A is
still in effect, does not trigger the tracking of separate
Completion Times.

Once one of the valves has been restored to OPERABLE status,
the Condition A Completion Time is not reset, but continues
from the time the first valve was declared inoperable. The
Completion Time may be extended ifthe valve restored to
OPERABLE status was the first inoperable valve. The
Condition A Completion Time may be extended for up to
4 hours provided this does not result in any subsequent
valve being inoperable for > 4 hours.

If the Completion Time of 4 hours (including any extensions)
expires while one or more valves are still inoperable,
Condition B is entered.

(continued)
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CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A-1 Restore valve to 4 hours
valves OPERABLE status.
inoperable.

B. Required B-1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not- B-2 Be in MODE 4. 12 hours
met.

The.Note above the ACTIONS table is a method of modifying
how the Completion Time is tracked. If this method of
modifying how the Completion Time is tracked was applicable
only to Condition A, the Note may appear in the Condition
column.

The Note allows Condition A to be entered separately for
each -inoperable valve, and Completion Times tracked on a per
valve basis. When a valve is declared inoperable,
Condition A is entered and its Completion Time starts. If
subsequent valves are declared inoperable, Condition A is
entered for each valve and separate Completion Times start
and are tracked for each valve.

If the Completion Time associated with a valve in
Condition A expires, Condition B is entered for that valve.
If the Completion Times associated with subsequent valves in

(continued)

Completion Times
1.3

EXAMPLE
(continued-)

EXAMPLE 1.3-5

ACTIONS

---------------------------- NOTE ----------------------------
Separate Condition entry is allowed for each inoperable
valve.
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Compl eti on

EXAMPLE 1.3-5 (conti nued)

Condition A expire, Condition B is entered separately for
each valve and separate Completion Times start and are
tracked for each valve. If a valve that caused entry into
Condition B is restored to OPERABLE status, Condition B is
exited for that valve.

Since the Note in this example allows multiple Condition
entry and tracking of separate Completion Times, Completion
Time extensions do not apply.

EXAMPLE 1.3-6

ACTIONS-

CONDITION REQUIRED ACTION COMPLETION TIME

A. One chann 'el A.1 Perform Once per
inoperable. SR 3.x.x.x. 8 hours

OR

A.2 Reduce THERMAL 8 hours
POWER to
<50% RTP.

B. Required 8.1 Be in MODE 3. 6 hours
Action and
associ ated
Compl eti on
Time not
met.

Entry into Condition A offers a choice between Required
Action A.1 or A.2. Required Action A.1 has a "Once per"
Completion Time, which qualifies for the 25% extension, per
SR 3.0.2, to each performance after the initial performance.
If Required Action A.1 is followed, and the Required Action

(conti nued)
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EXAMPLES

Times
1.3
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is not met within the Completion Time (including the 25%
extension allowed by SR 3.0.2), Condition B is entered. If
Required Action A.2 is followed and the Completion Time of
8 hours is not met, Condition B is entered.

If after entry into Condition B, Required Action A.1 or A.2
is met, Condition B is exited and operation may then
continue in Condition A.

EXAMPLE 1.3-7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Verify affected I hour
subsystem subsystem
inoperable. isolated. AND

Once per
8 hours
thereafter

AND

N.2 Restore subs'ystem 72 hours
to OPERABLE
status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

Completion Times

EXAMPLES EXAMPLE 1.3-6 (continued)

(continued)

Amendment 0
Draft 08/92
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Completion limes
1.3

EXAMPLE 1.3-7 (conti nued)

Required Action A-1 has two Completion Times. The 1-hour
Completion Time begins at the time the Condition is entered
and each "Once per 8 hours thereafter" interval begins upon
performance of Required Action A.1.

If after Condition A is entered, Required Action A.1 is not
met within either the initial 1 hour, or any subsequent
8-hour interval from the previous performance (including the
25% extension allowed by SR 3.0.2) Condition B is entered.
The Completion Time clock for Condition A does not stop
after Condition B is entered, but continues from the time
Condition A was initially entered. If Required Action A.1
is met after Condition B is entered, Con 'dition B is exited
and operation may continue in accordance with Condition A,
provided the Completion Time for Required Action A.2 has not
expired. Since the second Completion Time of Required
Action A.1 has a modified "time zero." (i.e. after the
initial 1 hour; not from time of Condition entry), the
allowance for a Complet~ion Time extension does not apply.

IMMEDIATE
COMPLETION TIME

When "Immediately"' is used as a Completion Time, the
Required Action should be pursued without delay and in a
controlled manner.

Unit 1
WATTS BAR
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Frequency
1.4

1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to define the proper use and
application of Frequency requirements.

Each Surveillan ce Requirement (SR) has a specified Frequency
in which the Surveillance must be met in order to meet the
associated LCO. An understanding of the correct application
of the specified Frequency is necessary for compliance with
the SR.

The "specified Frequency" is referred to throughout this
section and each of the Specifications of Section 3.0,
"Surveillance Requirement (SR) Applicability." The"specified Frequency" consists of the requirements of the
Frequency column of each Surveillance Requirement, as well
as certain Notes in the Surveillance column which modify
performance requirements.

.Situations where a Surveillance could be required (i.e., its
Frequency could expire), but it is not possible or not
desired to be performed until sometime after the associated
LCO is within its Applicability, represent potential SR .
3.0.4 conflicts. To avoid these confli~cts, the Surveillance
Requirement (i.e., the Surveillance and/or the Frequency) is
stated such that it is only "required" when it'can be and
should be performed. With a Surveillance Requirement
satisfied, SR 3.0.4 imposes no restriction.

EXAMPLES The following examples illustrate the various ways that
Frequencies are specified. In these examples, the
Applicability of the LCO (LCO not shown) is MODES 1, 2,
and 3.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

(continued)
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Frequency
1.4

EXAMPLES EXAMPLE 1.4-1
(conti nued)

Example 1.4-1 contains the type of SR most often encountered
in the Technical Specifications (TS). The Frequency
specifies an interval (12 hours) during which the associated
Surveillance must be performed at least one time.
Performance of the Surveillance initiates the subsequent
interval. Although the Frequency is stated as 12 hours, an
extension of the time interval to 1.25 times the stated
Frequency is allowed by SR 3.0.2 for operational
flexibility. The measurement of this interval continues at
all times, even when the SR is not required to be met per
SR 3.0.1 (such as when the equipment is inoperable, a
variable is outside specified limits, or the unit is outside
the Applicabi-lity of the LCO). If the interval specified by
SR 3.0.2 is-exceeded while the unit is in a MODE or other
specified condition in the Applicability of the LCO, and the
performance of the Surveillance is not otherwise modified
(refer to Example 1.4-3), then SR 3.0.3 becomes applicable.

If the interval as specified by SR 3.0.2 is exceeded while
the unit is.not in a MODE or other specified condition in
the Applicability of the LCO for which performance of the
SR is required, the Surveillance must be performed within
the Frequency requirements of SR 3.0.2 prior to entry into
the MODE or other specified condition. Failure to do so
would result in a violation of SR 3.0.4.

EXAMPLE 1.4-2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Verify flow is within limits. Once within
12 hours after
Ž 25% RTP

AND

24 hours

thereafter

(conti nued)
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Frequency
1.4

Examples
(conti nued)

EXAMPLE 1.4-2

Example 1.4-2 has two Frequencies. The first is a one-time
performance Frequency, and the second is of the type shown
in Example 1.4-1. The logical connector "AND" indicates
that both Frequency requirements must be met. Each time
reactor power is increased from a power le *vel < 25% RIP to
z!:25% RIP, the Surveillance must be performed within
12 hours.

The use of "once" indicates a single performance will
satisfy the specified Frequency (assuming no other
Frequencies are connected by "AND"). This type of Frequency
does not qualify for the 25% extension allowed by SR 3.0.2.
"Thereafter" indicates future performances must be
established per SR 3.0.2, but only after a specified
condition is first met .(i.e., the "once" performance in this
example). If reactor power decreases to < 25% RIP, the
measurement of both intervals stops. New intervals start
upon reactor power reaching 25% RIP.

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS__________

SURVEILLANCE FREQUENCY

----------NOTE ----------------
Not required to be performed until
12 hours after Ž 25% RIP.
- - - - - - - - - - - - - - - ---------

Perform channel adjustment. 7 days

The 7-day interval measurement shown in the Frequency column
of Example 1.4-3, continues at all times (as~described in
Example 1.4-1). This Surveillance may be satisfactorily
performed within the interval specified by SR 3.0.2, whether
or not the unit operation is < 25% RIP between performances.

(conti nued)

Unit 1
WATTS BAR

1.4-3 Amendment 0
Draft 08/92



Frequency
1.4

Examples
(continued)

EXAMPLE 1.4-3

As the Note modifies the require performance of the
Surveillance, it is construed to be part of the "specified
Frequency." Should the 7-day interval specified by SR 3.0.2
be exceeded while operation is < 25% RTP, this Note allows
12 hours after > 25% RTP to perform the Surveillance and
stili consider the performance to be within the "specified
Frequency." Therefore, if the Surveillance was not
performed within the 7-day (plus 25% per SR 3.0.2) interval,
but operation was < 25% RTP, it would not constitute a
failure of the SR or failure to meet the LCO. Also, no
violation of SR 3.0.4 occurs when changing MODES, even with
the 7-day Frequency not met, provided operation does not
exceed 12 hours with power > 25% RTP.

Once the unit reaches 25% RTP, 12 hours would be allowed for
completing the Surveillance. If the Surveillance were not
performed within this 12-hour interval, there would then be
a failure to perform a Surveillance within the specified
Frequency; then MODE changes would be restricted in
accordance with SR 3.0.4 and the provisions of SR 3.0.3
apply.

OPERABILITY. That is, SR 3.0.1 requires "failure to meet a
Survpillance, whether such failure is experienced during
performance of the Surveillance or between performances of
the Surveillance, shall be fai.lure to meet the LCO."
Therefore, when the Surveillance is not required to be met,
failure does not constitute failure to meet the LCO.

Unit 1
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2.0 SAFETY LIMITS (SLs)

2.1

2.1.1

SLs

Reactor Core SLs

In MODES 1 and 2, the combination of THERMAL POWER, Reactor
Coolant System (RCS) highest-loop average temperature, and
pressurizer pressure shall not exceed the SLs specified in
Figure 2.1.1.-i.

RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained
<5 2735 psig.

SL Violations

If SL 2.1.1 is violated, restore compliance and be in MODE 3
within 1 hour.

If SL 2.1.2 is violated:

a. In MODE 1 or 2, restore compliance and be in MODE 3 within
1 hour.

b. In MODE 3, 4, or 5, restore compliance within 5 minutes.

Within 1 hour, notify the NRC Operations Center, in accordance
with 10 CFR 50.72.

Within 24 hours, notify the Plant Manager
and the Plant Operations Review Committee

and Site
(PORC) .

Vice President

(conti nued)
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SLs
2.0

670

6611 UNACCEPTABLE OPERATION

6,48 2250 PSIA

658
649

.00.

ACCEPTABLE OPERATION

see

579-

| . .1 .2 .3 .4 .S .6 .7' .9 q 1. 1.1 1.2
FRACTION OF RATED THERMAL POWER

Figure 2.1.1-1
Reactor Core Safety Limits

(continued)
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SLs
2.0

SL Violations (continued)

Within 30 days a Licensee Event Report (LER) shall be prepared
pursuant to 10 CFR 50.73. The LER shall be submitted to the NRC,
the PORC, Plant Manager, and the Site Vice President.

Operation of the unit shall not be resumed until authorized by the
NRC.

Unit I
WATTS BAR
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LCO Appplicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1 LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in
LCO 3.0.2.

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.6.

If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time(s), completion
of the Required Action(s) is not required unless otherwise
stated.

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not
met or an associated ACTION is not provided, the unit shall
be placed in a MODE or other specified condition in which
the LCO is not applicable. Action shall be initiated within
1 hour to place the unit, as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

c. MODE 5 witlin 37 hours.

Exceptions to this Specification are stated in the
individual Specifications.

Where corrective measures are completed that permit
operation in accordance with the LCO or ACTIONS, completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 is applicable in MODES 1, 2, 3, and 4.

(continued)
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LCO Applicability
3.0

LCO APPLICABILITY (continued)

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other
specified conditions in the Applicability that are required
to comply with ACTIONS.

Exceptions to this Specification are stated in the
individual Specifications. These exceptions allow entry
into MODES or other specified -conditions in the
Applicability when the associated ACTIONS to be entered
allow unit operation in the MODE or other specified
condition in the Applicability only for a limited period of
t ime.

LCO 3.0.5

LCO 3.0.6

Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to
demonstrate its OPERABILITY or the OPERABILITY of other
equipment. This is an exception to LCO 3.0.2 for the system
returned to service under administrative control to perform
the testing required to demonstrate OPERABILITY.

*When a supported system LCO is not met solely due to'a
support system LCO not being met, the Conditions and
Required Actions associated with this supported system are
not required to be entered. Only the support system LCO
ACTIONS are required to be entered. This is an exception to
LCO 3.0.2 for the supported system. In this event,
additional evaluations and limitations may be required in
accordance with Specification 5.8, "Safety Function
Determination Program." If a loss of safety function is
determined to exist by this program, the appropriate
Conditions and Required Actions of the LCO in which the loss
of safety function exists are required to be entered.

(conti nued)
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LCO Applicability
3.0

LCO APPLICABILITY

LCO 3.0.6 When a support system's Required Action directs a supported
(continued) system to be declared inoperable or directs entry into

Conditions and Required Actions for a supported system, the
applicable Conditions and Required Actions shall be entered
in accordance with LCO 3.0.2.

Unit 1
WATTS BAR 3.0-3Amendment 0
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SR Applicability
3.0

3.0 SURVEILLANCE

SR 3.0.1

SR 3.0.2

REQUIREMENT (SR) APPLICABILITY

SRs shall be met during the MODES or other specified
conditions in the Applicability for individual LCOs, unless
otherwise stated in the SR. Failure to meet a Surveillance,
whether such failure is experienced during the performance
of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCD. Failure to
perform a Surveillance within the specified Frequency shall
be failure to meet the LCO except as provided in SR 3.0.3.
Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

The specified Frequency for each SR is met if the
Surveillance is performed within 1.25 times the interval
specified in the Frequency, as measured from the previous
performance or as measured from the time a specified
condition of the Frequency is met.

For Frequencies specified as-"once," the above interval
extension does not apply.

'If a Completion Time requires periodic performance on a"ionce per..." b*a~si s, the above Frequency extension applies
to each performance after the initial performance.

Exceptions to this Specification are stated in the
individual Specifications.

SR 3.0.3 If it is discovered that a Surveillance was not performed
within its specified Frequency, then compliance with the
requirement to declare the LCD not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay
period is permitted to allow performance of the
Surveillance.

(continued)
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SR Applicability
3.0

LCO APPLICABILITY

SR 3.0.3
(conti nued)

If the Surveillance is not performed within the delay
period, the LCO must immediately be declared not met, and
the applicable Condition(s) must be entered. The Completion
Times of the Required Actions begin immediately upon
expiration of the delay period.

When the Surveillance is performed within the delay period
and the Surveillance is not met, the LCO must immediately be
declared not met, and the applicable Condition(s) must be
entered. The Completion Times of the Required Actions begin
immediately upon failure to meet the Surveillance.

SR 3.0.4 Entry into a MODE or other specified condition in the
Applicability of an LCO shall not be made unless the LCO's
Surveillances have been met within their specified
Frequency. This provision shall not prevent passage through
or to MODES or other specified conditions in compliance with
Required Actions.

Unit 1
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3.1 REACTIVITY CONTROL SYSTEMS

3.1.1 SHUTDOWN MARGIN (SDM)-Tavg > 200°F

LCO 3.1.1

APPLICABILITY:

SDM shall be Ž 1.6% Ak/k.

MODE 2 with Keff< 1.0,
MODES 3 and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.1.1 Verify SDM is Ž 1.6% Ak/k. 24 hours

Unit I
WATTS BAR

3.1-1 .Amendment 0
Draft 08/92
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SDM -Tavg 5 200°F
3.1.2

3.1 REACTIVITY CONTROL SYSTEMS

3.1.2 SHUTDOWN MARGIN (SDM)-Tavg : 200°F

LCO 3.1.2 The SDM shall be Ž 1.0% Ak/k.

APPLICABILITY: MODE 5.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

SURVEILLANCE REQUIREMENTS

SURVEJLLANCE FREQUENCY

SR 3.1.2.1 Verify SDM is Ž 1.0% Ak/k. 24 hours

Unit 1
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Core Reactivity
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Core Reactivity

LCO 3.1.3

APPLICABILITY:

predicted values.

MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Measured core A.1 Re-evaluate core 72 hours
reactivity not within design and safety
.limit, analysis, and

determine that the
reactor core is
acceptable for
continued operation.

AND

A.2 Establish appropriate 72 hours
operating
restrictions and SRs.

B . Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

Unit 1
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Core Reactivity
3.1.3

SURVEILLANCE REQUIREMENTS

------------------- NOTE --------------------
The predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding
a fuel burnup of 60 effective full power
days (EFPD) after each fuel loading.
-- - - - - - - - - - - - - - -------------

Verify measured core reactivity is within
± 1% Ak/k of predicted values.

FREQUENCY

Once prior to
entering MODE I
after each
refueling

AND

----- NOTE ------
Only required
after 60 EFPD

31 EFPD
thereafter

- __________________I_______

Unit I
Watts Bar
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MTC
3.1.4

3.1 REACTIVITY CONTROLSYSTEMS

3.1.4 Moderator Temperature Coefficient (MTC)

LCO 3.1.4

APPLICABILITY:

The MTC shall be maintained within the limits specified in
the COLR. The maximum upper limit shall be : 0 Ak/k/°F at
hot zero power.

MODE 1, and MODE 2, with keff Z 1.0 for the upper MTC limit,
MODES 1, 2, and 3 for the lower MTC limit.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. MTC not within upper A.1 Establish 24 hours
limit. administrative

withdrawal limits for
control banks to
maintain MTC within
limit.

B. Required Action and B.1 Be in MODE 2 with 6 hours
-associated Completion keff < I.0.
Time of Condition A e
not met.

C. MTC not within lower C.1 Be in MODE 4. 12 hours
limit.

Unit 1
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MTC
3.1.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.4.1 Verify MTC iswithin upper limit. Once prior to
entering MODE 1
after each
refueling

SR 3.1.4.2 Verify MTC is within 300 ppm Surveillance ----- NOTE ------
limit (not LCO limit) specified in the Not required to
COLR. be performed

until
7 effective
full power days
(EFPDs) after
reaching the
equivalent of
an equilibrium
RTP-all rods
out (ARO) boron
concentration
of.300 ppm

Once each cycle

(continued)
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*MTC
3.1.4

SURVEILLANCEREQUIREMENTS (continued) ________

SURVEILLANCE

SR 3.1.4.3 ------------------ -NOTES -------------------
1. If the MTC is more negative than the

300 ppm Surveillance limit (not LCO
limit) specified in the COLR,
SR 3.1.4.3 shall be repeated once per
14 EFPDs during the remainder of the
fuel cycle.

2. SR 3.1.4.3 need not be repeated if the
MTC measured at the equivalent of
equilibrium RTP-ARO boron
concentration of < 60 ppm is less
negative than the 60 ppm Surveillance
limit specified in the COLR.

-------------------------------------

Verify MTC is within lower limit.

FREQUENCY

----- NOTE ------
Not required to
be performed
until 7 EFPDs
after reaching
the equivalent
of an
equilibrium
RTP-ARO boron
concentration
of 300 ppm

Once each cycle

Unit I
WATTS BAR

3.1-7 Amendment 0
Draft 08/92

-.- I



Rod Group Alignment Limits
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Rod Group Alignment Limits

LCO 3.1.5

APPLICABILITY:

All shutdown and control rods shall be OPERABLE, with all
individual indicated rod positions within 12 steps of their
group step counter demand position.

MODES I and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more rod(s) A.1.1 Verify SDM is 1 hour

untrippable. : 1.6% Ak/k.

OR

A.-.2 Initiate boration to 1 hour
restore SDM to within
limit.

AND

A.2 Be in MODE 3. 6 hours

(continued)
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Rod Group Alignment Limits
3.1.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One rod not within
alignment limits.

Restore rod to within
alignment limit.

OR

B.2.1.1 Verify SDM is
_ 1.6% Ak/k.

OR

B.2.1.2 Initiate boration to
restore SDM to within
limit.

AND

B.2.2 Reduce THERMAL POWER
to _ 75% RTP.

AND

B.2.3 Verify SDM is
1.6% Ak/k

AND

B.2.4 Perform SR 3.2.1.1.

AND

B.2.5 Perform SR 3.2.2.1.

AND

B.2.6 Re-evaluate safety
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

1 hour

I hour

I hour

2 hours

Once per
12 hours

72 hours

72 hours

5 days

(conti nued)
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Rod Group Alignment Limits
3.1.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. More than one rod not C.1.1 Verify SDM is 1 hour
within.alignment Ž1.6% &k/k.
limit.

OR

C.1.2 Initiate boration to 1 hour
restore required SDM
to within limit.

AND

C.2 Be in MODE 3. 6 hours

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B
not met.

Unit 1
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Rod Group Alignment Limits
3.1.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.5.1 Verify individual rod positions within 12 hours
alignment limit.

AND

Once within 4
hours and every
4 hours
thereafter when
the rod
position
deviation
monitor is
inoperable

SR 3.1.5.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core a 10 steps in either
direction.

SR 3.1.5.3 Verify rod drop time of each rod, from the Prior to
fully withdrawn position, is reactor

- - [2.4] seconds from the beginning of decay criticality
of stationary gripper coil voltage to after each
dashpot entry, with: removal of the

reactor head
a. Tavg Ž551°F; and

b. All reactor coolant pumps operating.

Unit 1
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Shutdown Bank Insertion

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Shutdown Bank Insertion Limits

LCO 3.1.6

APPLICABILITY:

Each shutdown bank shall be within its physical insertion
limits specified in the COLR.

MODE 1,
MODE 2 with any control bank not fully inserted.

------------------------ ---- NOTE ............... - -----------
This LCO is not applicable while performing SR 3.1.5.2.
-------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more shutdown A.1.1 Verify SDM is I hour
banks not within Ž 1.6% Ak/k.
limits.

OR

A.1.2 Initiate boration to 1 hour
restore SDM to within
limit.

AND

A.2 Restore shutdown 2 hours
banks to within
limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

Unit I
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Shutdown Bank Insertion Limits
3.1.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify each shutdown bank is within the 12 hours
limits specified in the COLR.

Unit 1
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Control Bank Insertion Limits
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Control Bank Insertion Limits

LCO 3.1.7

APPLICABILITY:

Control banks shall be within the insertion, sequence, and
overlap limits specified in the COLR.

MODE 1,
MODE 2 with kff • 1.0.

--- --- --- --- -- --- -- ..-NOT E ------ --- ------ ---------- ---
This LCO is not applicable while performing SR 3.1.5.2.
-------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control bank insertion A.1.1 Verify SDM is 1 hour

limits not met. > 1.6% Lk/k.

OR

A.1.2 initiate boration to 1 hour
restore SDM to within
limit.

AND

A.2 Restore control 2 hours
bank(s) to within
limits.

(continued)
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Control Bank Insertion Limits
3.1.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Control banks sequence B.1.1 Verify SDM is 1 hour
or overlap limits not Ž 1.6% Ak/k.
met.

OR

B.1.2 Initiate boration to I hour
restore SDM to within
limit.

AND

B.2 Restore control 2 hours
bank(s) sequence and
overlap to within
limits.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.7.1 Verify estimated critical control bank Within 4 hours
position is within the limits specified in prior to
the COLR. achieving

criticality

(continued)

Unit 1
WATTS BAR

3.1-15 Amendment 0
Draft 08/92



Control Bank Insertion Limits
3.1.7

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE

SR 3.1.7.2 Verify each control bank insertion is
within the limits specified in the COLR.

FREQUENCY

12 hours

AND

Once within 4
hours and every
4 hours
thereafter when
the- rod
insertion limit
monitor is
inoperable

SR 3.1.7.3 Verify sequence and overlap limits 12 hours
specified in the COLR are met for control
banks not fully withdrawn from the core.

3.1-16 Amendment 0
Draft 08/92
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Rod Position Indication
3.1.8

3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 Rod Position Indication

LCO 3.1.8

APPLICABILITY:

The Analog Rod Position Indication (ARPI) System and the
Demand Position Indication System shall be OPERABLE.

MODES 1 and 2.

------------------------------------- NOTE -------------------------------------
Separate Condition entry is allowed for each inoperable rod position indicator
per group and each demand position indicator per bank.
------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ARPI per group A.1 Verify the position Once per
inoperable for one or of the rods with 8 hours
more groups. inoperable position

indicators by using
movable incore
detectors.

OR

A.2 Reduce THERMAL POWER 8 hours
to 5 50% RTP.

B. One or more rods with B.1 Verify the position 8 hours
inoperable position of the rods with
indicators have been inoperable position
moved in excess of indicators by using
24 steps in one movable incore
direction since the detectors.
last determination of
the rod's position. OR

(continued)

Unit 1
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Rod Position Indication
3.1.8

ACTIONS________________

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Reduce THERMAL POWER 8 hours
to :s 50% RTP.

C. One demand position C.1.1 Verify by Once per
indicator per bank administrative means 8 h-ours
inoperable for one or all ARPIs for the
more banks. affected banks are

OPERABLE.

AND

C-1.2 Verify the most Once per
withdrawn rod and the 8 hours
least withdrawn rod
of the affected banks
are :5 12 steps apart.

OR

C.2 Reduce THERMAL POWER 8 hours

to :s 50% RIP.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A,
Condition B,
or Condition C not
met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.8.1 Verify each ARPI agrees within 12 steps of 18 months
the group demand position for the full
indicated range of rod travel.

Unit 1
WATTS BAR 3.1-18Amendment 0

Draft 08/92
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PHYSICS TESTS Exceptions-MODE 1
3.1.9

3.1 REACTIVITY CONTROL SYSTEMS

3.1.9 PHYSICS TESTS Exceptions-MODE 1

LCO 3.1.9 During the performance of PHYSICS TESTS, the requirements of

LCO
LCO
LCO
LCO
LCO

3.1.5,
3.1.6,
3.1.7,
3.2.3,
3.2.4,

"Rod Group Alignment Limits";
"Shutdown Bank Insertion Limits";
"Control Bank Insertion Limits";
"AXIAL FLUX DIFFERENCE (AFD)"; and
"QUADRANT POWER TILT RATIO (QPTR)"

may be suspended, provided:

a. THERMAL POWER is maintained : 85% RTP;

b. Power Range Neutron Flux-High trip setpoints are
: 10% RTP above the THERMAL POWER at which the test is
performed, with a maximum setting of 90% RTP; and

c. SDM is Ž 1.6% Ak/k.

APPLICABILITY: MODE 1 during PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

AND

A.2 Suspend PHYSICS TESTS 1 hour
exceptions.

(continued)

Unit I
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PHYSICS TESTS Exceptions-MODE 1
3.1.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. THERMAL POWER not B.1 Reduce THERMAL POWER 1 hour

within limit, to within limit.

OR

B.2 Suspend PHYSICS TESTS 1 hour
exceptions.

C. Power Range Neutron C.1 Restore Power Range I hour
Flux-High trip Neutron Flux-High
setpoints > 10% RTP trip setpoints to
above the PHYSICS TEST • 10% above the
power level. PHYSICS TEST power

level, or to
OR < 90% RTP, whichever

is lower.
Power Range Neutron
Flux-High trip OR
setpoints > 90% RTP.

C.2 Suspend PHYSICS TESTS 1 hour..
exceptions.

Unit 1
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PHYSICS TESTS Exceptions-MODE 1
3.1.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.9.1 Verify THERMAL POWER is : 85% RTP. 1 hour

SR 3.1.9.2 Verify Power Range Neutron Flux-High trip Within 8 hours
setpoints are : 10% above the PHYSICS TESTS prior to
power level, and : 90% RTP. initiation of

PHYSICS TESTS

SR 3.1.9.3 Perform SR 3.2.1.1 and SR 3.2.2.1. 12 hours

SR 3.1.9.4 Verify SDM is Ž 1.6% Ak/k. 24 hours

Unit 1
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PHYSICS TESTS Exceptions-MODE 2
3.1.10

3.1 REACTIVITY CONTROL SYSTEMS

3.1.10 PHYSICS TESTS Exceptions-MODE 2

LCO 3.1.10 During the performance of PHYSICS TESTS, the requirements of

LCO
LCO
LCO
LCO
LCO

3.1.4,
3.1.5,
3.1.6,
3.1.7,
3.4.2,

"Moderator Temperature Coefficient (MTC)";
"Rod Group Alignment Limits";
"Shutdown Bank Insertion Limits";
"Control Bank Insertion Limits"; and
"RCS Minimum Temperature for Criticality"

may be suspended, provided:

a. RCS lowest loop average temperature is Ž 541°F; and

b. SDM is Ž 1.6% Ak/k.

APPLICABILITY: MODE 2 during PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

AND

A.2 Suspend PHYSICS TESTS 1 hour
exceptions.

B. THERMAL POWER not B.1 Open reactor trip Immediately
within limit, breakers.

(continued)

Unit 1
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PHYSICS TESTS Exceptions-MODE 2
3.1.10

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. RCS lowest loop C.1 Restore RCS lowest 15 minutes
average temperature loop average
not within limit, temperature to within

limit.

OR

C.2 Be in MODE 3. 30 minutes

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.10.1 Perform CHANNEL OPERATIONAL TEST on Within 12 hours
power-range and intermediate-range channels prior to
per SR 3.3.1.7, SR 3.3.1.8, and initiation of
Table 3.3.1-1. PHYSICS TESTS

SR 23.1.10.2 Verify the RCS lowestloop average 30 minutes

temperature is > 541 OF.

SR 3.1.10.3 Verify SDM is Ž 1.6% Ak/k. 24 hours

Unit I
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FQ(Z)
3.2.1

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (F0(Z))

LCO 3.2.1

APPLICABILITY:

FQ(Z), as approximated by Fc(Z) and Fw(Z), shall be within
the limits specified in the COLR.

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. F•(Z) not within A.1 Reduce THERMAL POWER 15 minutes
limit. > 1% RTP for each 1%

F•(Z) exceeds limit.

AND

A.2 Reduce Power Range 8 hours
Neutron Flux-High
trip setpoints > 1%
for each 1% F,(Z)
exceeds limit.

AND

A.3 Reduce Overpower AT 72 hours
trip setpoints > 1%
for each 1% F,(Z)
exceeds limit.

AND

A.4 Perform SR 3.2.1.1. Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.1

(continued)
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FQ(Z)
3.2.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

B. Fw(Z) not within B.1 Reduce AFD limits 2 hours
limits. > 1% for each

1% Fw(Z) exceeds
limit.

C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time of Condition A
or B not met.

Unit 1
WATTS BAR
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FQ (Z)
3.2.1

SURVEILLANCE REQUIREMENTS

------------. . ..--------------------- NOTE -------------------------------------
During power escalation at the beginning of each cycle, THERMAL POWER may be
increased until an equilibrium power level has been achieved, at which a power
distribution map is obtained.
------------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify F•(Z) is within limit. Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

12 hours after
achieving
equilibrium
conditions
after
exceeding, by
-Ž 10% RTP, the
THERMAL POWER.
at which Fc(Z)
was last
verified

AND

31 EFPD
thereafter

(continued)
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FQ(Z)
3.2.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE

SR 3.2.1.2 ------------------- NOTE --------------------
If FQ(Z) is within limits and measurements
indicate

F c(Z)maximum over z [ (ZQ

has increased since the previous evaluation
of F•(Z):

a. Increase Fw(Z) by a factor of [1.02]
and reverify Fw(Z) is within limits;
or

b. Repeat SR 3.2.1.2 once per 7 EFPD
until two successive flux maps
indicate

[Fc(Z)
maximum over z K(Z)

has not increased.
-------------------- - 7------------------

Verify Fw(Z) is within limit.

FREQUENCY

After each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

I (continued)

Unit 1
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FQ(Z)
3.2.1

SURVEILLANCEREQUIREMENTS 
_________

SURVEILLANCE

SR 3.2.1.2 (continued)

FREQUENCY

12 hours after
achieving
equilibrium
conditions
after
exceeding, by
ý:10% RTP, the
THERMAL POWER
at which Fw(Z)
was last
verified

AND

31 EFPD
thereafter

L ______________________________________________________

Unit I
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FNH

3.2.2

3.2 POWER DISTRIBUTION LIMITS

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FAH)

LCO 3.2.2

APPLICABILITY:

FAH shall be within the limits specified in the COLR.

MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. --------- NOTE --------- A.1.1 Restore F'H to within 4 hours
Required Actions A.2 limit.

and A.3 must be
completed whenever OR
Condition A is
entered. A.1.2.1 Reduce THERMAL POWER 4 hours
............ .......... to < 50% RTP.

FAH not within limit. AND

A.1.2.2 Reduce Power Range 8 hours
Neutron Flux-High
trip setpoints to
< 55% RTP.

AND

A.2 Perform SR 3.2.2.1. 24 hours

AND

(continued)

Unit I
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FNH

3.2.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 ---------NOTE ---------
THERMAL POWER does
not have to be
reduced to comply
with this Required
Action.

Perform SR 3.2.2.1. Prior to
THERMAL POWER
exceeding
50% RTP

AND

Prior to
THERMAL POWER
exceeding
75% RTP

AND

24 hours after
THERMAL POWER.
reaching

95% RTP

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

Unit I
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FAH
3.2.2

SURVEILLANCEREQUIREMENTS 
_________

SURVEILLANCE

SR 3. 2.2. 1 Verify FAH is within limits.

FREQUENCY

Once after each
refueling prior
to THERMAL
POWER exceeding
75% RTP

AND

31 EFPD
thereafter

Unit 1
WATTS BAR

3.2-8 Amendment 0
Draft 08/92
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AFD
3.2.3

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD)

LCO 3.2.3

APPLICABILITY:

The AFD in %-flux-difference units shall be maintained
within the limits specified in the COLR.

........................ --- NOTE ----------------------------
The AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD to be outside limits.
-------------------------------------------

MODE I with THERMAL POWER Ž 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within limits. A.1 Reduce THERMAL POWER 30 minutes
to < 50% RTP.

SURVE-ILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AFD within limits for each OPERABLE 7 days
excore channel.

AND

Once within 1
hour and every
1 hour
thereafter with
the AFD monitor
alarm
inoperable

Unit I
WATTS BAR

3.2-9 Amendment 0
Draft 08/92



Q PTR
3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4

APPLICABILITY:

The QPTR shall be : 1.02.

MODE 1 with THERMAL POWER > 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. Reduce THERMAL POWER
at least 3% from RTP
for each 1% of QPTR
> 1.00.

Perform SR 3.2.1.1
and SR 3.2.2.1.

ANDI

A.3.1 Reevaluate safety
analyses and confirm
results remain valid
for duration of
operation under this
condition.

AND

2 hours

AND

Once per
12 hours
thereafter

24 hours

AND

Once per 7 days
thereafter

Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.1

(continued)
I _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _

Unit 1
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Q PT R
3.2.4

ACTIONS ________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) -------------------NOTE --------
Perform Required
Action A.3.2 only
after Required Action
A.3.1 is completed.

Calibrate excore
detectors to show
zero QPTR.

AND

A.3.3----------NOTE --------
Perform Required
Action A.3.3 only
after Required Action
A.3.2 is completed.

Perform SR 3.2.1.1
and .SR 3.2.2.2.

Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.1

Within 24 hours
after reaching
RT P

OR

Within 48 hours
after
increasing
THERMAL POWER
above the limit
of Required
Action A.1

B.Required Action and 8.1 Reduce THERMAL POWER 4 hours
associated Completion to :s 50% RTP.
Time not met.

Unit 1
WATTS BAR
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QPTR
3.2.4

SURVEILLANCE REQUIREMENTS

------------------- NOTE --------------------
With one power range channel inoperable and
the THERMAL POWER < 75% RTP, the remaining
three power range channels can be used for
calculating QPTR.

Verify QPTR is within limit by calculation.

--- ----------------N O T E --------------------
Only required to be performed if one power
range channel is inoperable with THERMAL
POWER • 75% RTP.
-- - - - - - - - - - - - - - - ----------

Verify QPTR is within limit using the
movable incore detector equivalent.

FREQUENCY

4

7 days

AND

Once within 12
hours and every
12 hours
thereafter with
the QPTR alarm
inoperable.

I.

Once within 12
hours

AND

12 hours
thereafter

L ____________________________

Unit I
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RTS Instrumentation
3.3.1

3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1

APPLICABILITY:

The RTS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.

According to Table 3.3.1-1.

ACTIONS
- ---- ----------------------------------N O T E --------------------------------- -----
Separate condition entry is allowed for each Function.
....... ............ ......-----------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Enter the Condition Immediately
Functions with one referenced in
or more required Table 3.3.1-1 for the
channels channel(s).
inoperable.

B._ One Manual Reactor B.I Restore channel to 48 hours
Trip channel OPERABLE status.
inoperable.

OR

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Open Reactor Trip 55 hours
Breakers.

(continued)

Unit 1
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One channel or ------------ NOTE----------
train inoperable. One train of automatic trip

logic may be bypassed for up
to 4 hours for surveillance
testing provided the other
train is OPERABLE.
---- -----------------------------

C.1 Restore channel or 48 hours
train to OPERABLE
status.

OR

C.2 Open Reactor Trip 49 hours
Breakers.

D. One Power Range D.1.1 Place channel in 6 hours
-Neutron Flux High trip.
channel inoperable.

AND

D.1.2 Reduce THERMAL POWER 12 hours

to t 75% (RTP).

OR.

D.2.1 Place channel in 6 hours
trip.

AND

D.2.2 Perform SR 3.2.4.2. Once per 12 hours

OR

D.3 Be in MODE 3. 12 hours

(continued)
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One channel ------------ NOTE -------------
inoperable. Any single channel may be

bypassed for up to 4 hours
for surveillance testing.
-----------------------------

E.1 Place channel in 6 hours
trip.

OR

E.2 Be in MODE 3. 12 hours

F . THERMAL POWER F.1 Reduce THERMAL POWER 2 hours
between P-6 and to < P-6.
P-10, one OR
Intermediate Range
Neutron Flux F.2 Increase THERMAL 2 hours
channel inoperable. POWER to > P-10.

G. THERMAL POWER G.1 Suspend operations Immediately
between P-6 and involving positive
P-10, two reactivity additions.
Intermediate Range
Neutron Flux AND
channels
inoperable. G.2 Reduce THERMAL POWER 2 hours

to < P-6.

(continued)

RTS Instrumentation
3.3.1

H. THERMAL POWER below
P-6, one or two
Intermediate Range
Neutron Flux
channels
inoperable.

Restore channel(s) to
OPERABLE status.

Prior to
increasing
THERMAL POWER
above P-6

Unit 1
WATTS BAR Amendment 0
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RTS Instrumentation
3.3.1

ACTIONS (continued) 
__________

CONDITION REQUIRED ACTION COMPLETION TIME

I. One Source Range 1.1 Suspend operations Immediately
Neutron Flux involving positive
channel inoperable, reactivity additions.

J. Two Source Range J.1 Open Reactor Trip Immediately
Neutron flux Breakers.
channels
inoperable.

K. One Source Range K.1 Restore channel to 48 hours
Neutron Flux OPERABLE status.
channel inoperable.

OR

K.2 Open Reactor Trip 49 hours
Breakers.

L. Required Source
Range Neutron Flux

- channel inoperable.

Suspend all
operations involving
positive reactivity
additions that would,
reduce the 5DM to
less than the limits
specified in [CO
3.1.1 and [CO 3.1.2.

AND

Close unborated water
source isolation
valves.

Immedi ately

1 hour

(conti nued)
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RTS Instrumentation
3.3.1

ACTIONS (continued) __________________________

CONDITION REQUIRED ACTION COMPLETION TIME

L. (continued) AND

L.3 Perform SR 3.1.1.1. 1 hour

AND

Once per 12 hours
thereafter

M. One channel
inoperable.

N. ~One Reactor Coolant
Flow -- Low (single
loop) cha~nnel
inoperable.

------ ------------ NOTE------------
Any single channel may be
bypassed for up to 4 hours
for surveillance testing.
---- -----------------------------

Place channel in

trip.

Reduce THERMAL POWER

to < P-7.

6 hours

12 hours

1 4.

------ ------------- NOTE-----------
Any single channel may be
bypassed for up to 4 hours
for surveillance testing.
---- -----------------------------

Place channel in

trip.

N.2 Reduce THERMAL POWER
to < P-8.

6 hours

10 hours

(cont-inued)
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RTS Instrumentation
3.3.1

ACTIONS. (continued) __________________________

CONDITION REQUIRED ACTION COMPLETION TIME

0. One Turbine Trip--------------- NOTE-----------
channel inoperable. Any single Turbine Trip (Low

Fluid Oil Pressure) channel
may be bypassed for up to 4
hours for surveillance

testing.

- - - ------------------------

0.1 Place channel in 6 hours
trip.

OR

0.2 Reduce THERMAL POWER 10 hours
to < P-9.

P . One SI input from-------------- NOTE-----------
ESFAS train One train may be bypassed for
inoperable, up to 4 hours for

surveillance testing provided
the other trairn-is OPERABLE.
---- -----------------------------

'P.1 Restore train to 6 hours
OPERABLE status.

OR

P.2 Be in MODE 3. 12 ho~urs

(conti nued)
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RIS Instrumentation
3.3.1

ACTIONS (continued)__________________________

CONDITION REQUIRED ACTION COMPLETION TIME

Q. One RIB train------------------NOTE -----------
inoperable. 1. One train may be

bypassed for up to 2
hours for
surveillance testing
provided the other
train is OPERABLE.

2. One reactor trip
breaker train may be
bypassed for up to 2
hours for maintenance
on undervoltage or
shunt trip
mechanisms, provided
the other train is
OPERABLE.

------ -----------------------------

Q.1 Restore train to 1 hour
OPERABLE status.

OR

Q.2 Be in MODE 3. 7 hours

R. One channel R.1 Verify interlock is 1 hour
inoperable, in required state for

existing plant
conditions.

OR

R.2 Be in MODE 3. 7 hours

(continued)
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- RTS Instrumentation
3.3.1

ACTIONS (continued)__________________________

CONDITION REQUIRED ACTION COMPLETION TIME

S. One channel S.1 Verify interlock is 1 hour
inoperable, in required state for

existing plant
conditions.

OR

S.2 Be in MODE 2. 7 hours

T. One trip mechanism T.1 Restore inoperable 48 hours
inoperable for one trip mechanism to
Reactor Trip OPERABLE status.
Breaker.

OR

T.2.1 Be in MODE 3. 54 hours

AND

T.2.2 Open reactor trip- 55 hours

breakers.

.(conti nued)

Unit 1
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RTS Instrumentation
3.3.1

ACTIONS (continued) ________________ __________

CONDITION J REQUIRED ACTION JCOMPLETION TIME

U. One Steam Generator
Water Level Low-Low
channel inoperable.

V. One Vessel AT
channel inoperable.

------ ------------- NOTE-----------
Any single channel may be
bypassed for up to 4 hours
for surveillance testing.
---- -----------------------------

U-1.1 Place channel in

trip.

AND

U-1.2 For the affected

protection set, set

the Trip Time Delay

(Ts) .to match the

Trip Time Delay (TM)

OR

Be in MODE 3

6 hours

4 hours

12 hours

I i

V. I Set the Trip Time
Delay threshold power
level for (TS) and
(TM) to 0% power.-

Be in MODE 3

6 hours

12 hours

_________________ I. I.

Unit .1
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS---------------.... ------------------ NOTE -----------------------------------
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
----------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.2

SR 3.3.1.3

----------------- NOTES -----------------
i. Adjust NIS channel if absolute

difference is > 2%.

2. Not required to be performed until
12 hours after THERMAL POWER is
> 15% RTP.

Compare results of calorimetric heat
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

----------------- NOTES -----------------
I. Adj'ust NIS channel if absolute

difference is ý 3%.

2. Not required to be performed until
96 hours after THERMAL POWER is

"15% RTP.

Compare results of the incore detector
measurements to NIS AFD.

24 hours

+

31 effective
full power days
(EFPDs)

(continued)
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RTS Instrumentation
3.3.1

SURVEILLANCEREQUIREMENTS_(continued)_________

---------------- NOTE ------------------
This Surveillance must be performed on
the reactor trip bypass breaker prior
to placing the bypass breaker in
service.
--------------------------------------

Perform TADOT.

FREQUENCY

31 days on a
STAGGERED TEST
BASIS

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.1.6 - -------------*----- NOTE -----------------
Not required to be performed until 31
days after THERMAL POWER is • 50% RTP.

--------------------------------------

Calibrate excore channels to agree with 92 EFPDs
incore detector measurements.

SR 3.3.1.7 Perform COT. 92 days

(continued)

Unit 1
WATTS BAR 3.3-11

Amendment 0
Draft 08/92
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RTS Instrumentation
3.3.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE FREQUENCY

SR 3.3.1.8 - --------------- NOTE -------------------
This surveillance shall include
verification that interlocks P-6 and
P-10 are in the required state for
existing plant conditions.
--------------------------------------

Perform COT. 92 days

SR 3.3.1.9 - ----------------- NOTE -----------------
Verification of setpoint is not
required.
--- -------------------------------

Perform TADOT. 92 days

SR 3.3.1.10 ---------------- NOTE -------------------
This surveillance shall include
verification that the time constants
are adjusted to the prescribed values.

Perform CHANNEL CALIBRATION.

SR 3.3.1.11 --- -------------N O T E -------------------
Neutron detectors are excluded from the
CHANNEL CALIBRATION.
-- - - - - - - - - - - - - - --- - - -

Perform CHANNEL CALIBRATION.

Unit 1
WATTS BAR 3.3-12

18 months

18 months

(continued)
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.12 - ----------------- NOTE --------------
Verification of setpoint is not
required.
--------------------------------------

Perform TADOT. 18 months

SR 3.3.1.13 - ----------------- NOTE -----------------.----- NOTE -----
Verification of setpoint is not Only required
required. when not
--------------------------------------- performed

within previous
31 days

Perform TADOT. Prior to
reactor startup

SR 3.3.1.14 - ----------------- NOTE -----------------
Neutron detectors are excluded from
response time testing.
-------------------------------------

Verify RTS RESPONSE TIME is within 18 months on a
limits. STAGGERED TEST

BASIS

Unit 1
WATTS BAR Amendment 0

Draft 08/923.3-13



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 7)
Reactor Trip System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR OTHER CHANNELS REQUIREMENTS SETPOINT VALUE

SPECIFIED
CONDITIONS

1. Manual Reactor Trip B SR 3.3.1.12

3(a),4(a),5(a)
SR 3.3.1.12

2. Power Range Neutron Flux

a. High

b. Low

c. f(AI)

0 SR
SR
SR
SR
SR

E SR
SR
SR
SR

E SR
SR

3. Power Range Neutron Flux Rate

a. High Positive 1,2
Rate

b. High Negative
Rate

4. Intermediate Range
Neutron Flux

3.3.1.1
3.3.1.2
3.3.1.7
3.3.1.11
3.3.1.14

3.3.1.1
3.3.1.7
3.3.1.11
3.3.1.14

3.3.1.3
3.3.1.6

E SR 3.3.1.7
SR 3.3.1.11

1,2

1(b),2(c)

2 (d)

E SR
SR
SR

F,G SR
SR
SR

SR

H SSR
SR

3.3.1.7
3.3.1.11
3.3.1.14

3.3.1.1
3.3.1.8
3.3.1.11

3.3.1.1
3.3.1.8
3.3.1.11

< 109%
of

RATED
THERMAL

POWER (RTP)

< 25%
of RTP

Refer to
Note 1

(Page 3.3-
20)

•<5% of
RTP

with time
constant
>_ 2 sec

__ 5% of
RTP

with time
constant
m- 2 sec

5 25% of
RTP

25% of < 31.2% of
RTP RTP

(a) With Reactor Trip Breakers closed and Rod Control System capable of rod withdrawal.
(b) Below the P-IO (Power Range Neutron Flux) interlocks.
(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

Unit I
WATTS BAR 3.3-14

Amendment 0
Draft 08/92

111.4% of

5 27.4%
of RTP

Refer to
Note 1
(Page

3.3-20)

5 6.3% of
RTP

with time
constant
> 2 sec

5 6.3% of
RTP

with time
constant
> 2 sec

- 31.2% of
RTP

(continued)



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 2 of 7)
Reactor Trip System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR OTHER CHANNELS REQUIREMENTS SETPOINT VALUE

SPECIFIED
CONDITIONS

5. Source Range
Neutron Flux

3(a),4(a),5(a)

3 (e) ,4(e),5 (e)

I,J SR
SR
SR
SR

K,J SR
SR
SR
SR

L SR
SR
SR

E SR
SR
SR
SR

E SR
SR
SR
SR

6. Overtemperature AT

7. Overpower AT

3.3.1.1
3.3.1.B
3.3.1.11
3.3.1.14

3.3.1.1
3.3.1.8
3.3.1.11
3.3.1.14

3.3.1.1
3.3.1.8
3:3.1.11

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

5 1E5
cps

5 1E5
cps

5 1E5
cps

Refer to
Note I
(Page

3.3-19)

Refer to
Note 2

(Page 3.3-
19) .

" 1.4E5 cps

" 1.4E5 cps

" 1.4E5 cps

Refer to
Note 1
(Page

3.3-19)

Refer to
Note 2
(Page

3.3-19)

8. Pressurizer
Pressure

a. Low

b. High

9. Pressurizer water
Level--High

1 (f)

1,2

1 (f)

M SR
SR
SR
SR

E SR
SR
SR
SR

M SR
SR
SR

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

3.3.1.1
3.3.1.7
3.3.1.10
3.3.1.14

3.3.1.1
3.3.1.7
3.3.1.10

> 1970 > 1964.2
psig psig

< 2385 psig : 2390.2
psig

92% of
instrument

span

92.7% of
instrument

span

(continued)

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(a) With Reactor Trip Breakers closed and Rod Control System capable of rod withdrawal.
(e) With the Reactor Trip Breakers open. In this condition, source range Function does not provide reactor trip,

but does provide indication.
(f) Above the P-7 (Low Power Reactor Trips block) interlock.

Unit I
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 3 of 7)
Reactor Trip System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR OTHER CHANNELS REQUIREMENTS SETPOINT VALUE

SPECIFIED
CONDITIONS

10. Reactor Coolant Flow--Low

a. Single Loop

b. Two Loops

11. Undervoltage RCPs

12. Underfrequency RCPs

13. SG Water Level--
Low-low

Coincident with:

ka) Vessel AT
Equivalent to
power < 50% RTP

With a time
delay (Ts) if
one steam
generator is
affected

or

A time delay
(Tm) if two or
more Steam
Generators are
affected

OR

l(g)

l(h)

1 (f)

1(f)

1,2

1,2

3/loop

3/loop

I/bus

1/bus

3/SG

4
i/loop

N SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.14

N SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.14

M SR 3.3.1.9(J)
SR 3.3.1.10
SR 3.3.1.14

M SR 3.3.1.9(J)
SR 3.3.1.10
SR 3.3.1.14

U SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.14

V SR
SR
SR

SR 3.3.1.14

3.3.1.1
3.3.1.7
3.3; 1. 10

> 90%(i) > 89.6%(')

> 90%(0) > 89.6%( i)

> 4830
volts

> 4734
volts

> 57.0 Hz > 57.1 Hz

> 17% of
narrow range

span

Vessel AT
variable

input < 50%
RTP

<Ts (Refer
to Note 3,
page 3.3-21

< Tm (Refer
to Note 3,

page 3.3-21)

> 15.4% of
narrow

range span

Vessel AT
variable
input <

51.8% RTP

< [TBD] Ts
(Refer to
Note 3,

page 3.3-
20).

< [TBD] Tm
(Refer to
Note 3,

page 3.3-
20)

(continued)

(g) Above the P-8 (Power Range Neutron Flux) interlock.

(i) Percent of thermal design flow.
(h) Above the P-7 (Low Power Reactor Trips Block) interlock and below the P-B (Power Range Neutron Flux) interlock.
(f) Above the P-7 (Low Power Reactor Trips block) interlock.

(j) Setpoint verification not required.

Unit 1
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 7)
Reactor Trip System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR OTHER CHANNELS REQUIREMENTS SETPOINT VALUE

SPECIFIED
CONDITIONS

b) Vessel AT
equivalent to
power ,50% RTP

14. Turbine Trip

a. Low Fluid Oil
Pressure

b. Turbine Stop
Valve Closure

15. Safety Injection
(SI) Input from
Engineered Safety
Feature Actuation
System (ESFAS)

16. Reactor Trip System
Interlocks

a. Intermediate
Range Neutron
Flux, P-6

b. Low Power
Reactor Trips
Block, P-7

c. Power Range
Neutron Flux,

- P-8

d. Power Range
Neutron Flux,
P-9

e. Power Range
Neutron Flux,
P-IO

f. Turbine Impulse
Pressure, P-13

17. Reactor IP
Breakers•')

4
1/loop

3

4

2 trains

i/train

1

1.2

1,2

3(a) ,4 (a),5 (a)

V SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.14

0 SR
SR

0 SR
SR

P SR

3.3.1.10
3.3.1.13

3.3.1.10
3.3.1.13

3.3.1.12

R SR 3.3.1.11

S SR 3.3.1.11

S SR 3.3.1.11

S SR 3.3.1.11

R SR 3.3.1.11

S SR 3.3.1.10

trains

trains

SR 3.3.1.4

SR 3.3.1.4

Vessel AT Vessel AT
variable variable

input < 50% input
RTP < 51.8% RTP

> 45 psig > 43 psig

> 1% open 1 1% open

N/A N/A

> E-1O
amps

N/A

> 6E-11
amps

N/A

48% < 50.4% of
RTP RTP

50% of < 52.4% of
RTP RTP

? 10% of ? 7.6% of
RTP RTP and

< 12.4% RTP

10% 5 12.4%
turbine turbine
power power

N/A N/A

(continued)

(k) Above the P-9 (Power Range Neutron Flux) interlock.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(1) Including any reactor trip bypass breakers that are racked-in and closed for bypassing a Reactor Trip Breaker.
(a) With Reactor Trip Breakers closed and Rod Control System capable of rod withdrawal.

Unit I
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 7)
Reactor Trip System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR OTHER CHANNELS REQUIREMENTS SETPOINT VALUE

SPECIFIED
CONDITIONS

18. Reactor Trip 1.2 1 each/RTB T SR 3.3.1.4 N/A N/A
Breaker (RTB)
Undervoltaae and

Shunt Trip M  3 (a),4(a),5(a) 1 each/RTB C SR 3.3.1.4
Mechanisms

19. Automatic Trip 1,2 2 trains P SR 3.3.1.5 N/A N/A
Logic 3(a), 4 (a),s(a) 2 trains C SR 3.3.1.5

(m) Shunt Trip mechanism does not apply for Reactor Trip Bypass Breakers.
(a) With Reactor Trip Breakers closed and Rod Control System capable of rod withdrawal.

Unit I
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 7)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the followingTrip Setpoint by more than 2.0% of AT span.

T (1 +,4s) :Aý { K I - (K +iS)[T-T1+K 3 (P-P') -fl (AI)}
T.(l+Tss) 2(1 +-r2s)

Where: AT is measured RCS AT, OF.
AT0 is the indicated AT at RTP, OF.
s is the Laplace transform operator, sec-1 .
T is the measured RCS average temperature, OF.
T' is the indicated Tavg at RTP, < 588.20F.
P is the measured pressurizer pressure, psig.
P' is the nominal RCS operating pressure, : 2235 psig.
K1 s 1.0952 K2 Ž 0.0133/°F K3 = 0.000647/psig.
TI  33 sec. T2 5 4 sec.
T4 Ž 12 sec. T5 s 3 sec.

f1(AI) = -1.34(32 +-(qt - qb)) when qt - qb < 32% RTP
0% of RTR .when -32% RTP < qt - qb510% RTP
1 '.22{(qt - qb) - 10) when qt - qb >-10% RTP

Where qt and qb are percent RTP in the upper and lower halves of thecore respectively, and qt + qb is the total THERMAL POWER in
percent RTP.

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
Setpoint by more than 1.8% of AT span.

AT(1I+r 4s) K S -K .

W (1+r5s) ATo 1-( T3S )T-6I[T-rUf 2 (Ai)

Where:
AT is measured RCS AT, °F.
AT0 is the indicated AT at RTP, °F.
s is the Laplace transform operator, sec-1 .
T is the measured RCS average temperature, °F.
T" is the indicated Tavg at RTP, 5 588.2°F.

Unit 1 Amendment 0WATTS BAR 3.3-19 Draft 08/92



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 7 of 7)
Reactor Trip System Instrumentation

Note 2: Overpower AT (continued)

K5 • 0.02/°F for increasing Tavg
O/°F for decreasing Tavg

K6 ý 0.00126/°F when T > T"
0/°F when T T"1

f2(AI) = 0% of RTP for all AI.

NOTE 3 Steam Generator Water Level Low-Low Trip Time Delay:

T : (P)3 + A2(p)2 + A3(P) + AJ} P.99}

Tm ()3(P)3 + B2(P)2 + B3(P) + B4}J P.99}

Where:

P = Ves4el AT Equivalent to power (% RTP), P : 50% RTP.
Ts = Time Delay for Steam Generator water level--Low-Low Reactor Trip, one

Steam Generator affected.
Tm : Time Delay for Steam Generator water Level--Low-Low Reactor Trip, two

or more Steam Generators affected.

Al = [TBD]

A2 = [TBD]

A3 = [TBD]

A4 = [TBD1]

BI = [TBD]

B2 = [TBD]

B3 = [TBD]

B4 = [TBD]

TBD = To Be Determined.

Unit 1
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5 sec.
12 sec.
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ESFAS Instrumentation
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2

APPLICABILITY:

shall be OPERABLE.

According to Table 3.3.2-1.

ACTIONS
---------- --- ---- --- --- --- ---N O T E - - - - - - - - - - - - - - - - - -

Separate condition entry is allowed for each Function.
7-------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in
required channels Table 3.3.2-1 for the
inoperable, channel.

B . One channel or train B.1 Restore channel or train 48 hours
inoperable, to OPERABLE status.

OR

B-2.1 Be in MODE 3. 54 hours

AND.

B-2.2 Be in MODE 5. 84 hours

(continued).

Unit 1
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One train inoperable. ------------- NOTE -------------
One train may be bypassed for
up to 4 hours for surveillance
testing provided the other
train is OPERABLE.
---- -----------------------------

C.1 Restore train to 6 hours

OPERABLE status.

OR

C.2.1 Be in MODE 3. 12 hours

AND

C.2.2 Be in MODE 5. 42 hours

D. One channel
inoperable.

------------- NOTE ------------
Any single channel may be
bypassed for up to 4 hours for
surveillance testing.
---- -----------------------------

D.1 Place channel in trip.

OR

D.2.1 Be in MODE 3.

AND

D.2.2 Be in MODE 4.

6 hours

12 hours

18 hours

(conti nued)

Unit I
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One Containment
Pressure channel
inoperable.

F. One channel or train
inoperable.

Unit 1
WATTS BAR

----------- NOTE --------------
One additional channel may be
bypassed for up to 4 hours for
surveillance testing.
--- ------------------------------

E.1 Place channel in bypass.

OR

E.2.1 Be in MODE 3.

AND

E.2.2 Be in MODE 4.

F.1 Restore channel or train
to OPERABLE status.

OR

F.2.1 Be in MODE 3.

6 hours

12 hours

18 hours

4

48 hours

AN 54 hoursAND

F.2.2 Be in MODE 4.
60 hours

(continued)

3.3-23
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ESFAS Instrumentation

ACTIONS (continued)__________________________

CONDITION REQUIRED ACTION COMPLETION TIME

G. One train inoperable.------------- NOTE------------
One train may be bypassed for
up to 4 hours for surveillance
testing provided the other
train is OPERABLE.
--- -----------------------------

G.1 Restore train to 6 hours
OPERABLE status.

OR

G.2.1 Be in MODE 3. 12 hours

AND

G.2.2 Be in MODE 4. 18 hours

H. One train inoperable. ----- ------------ NOTE------------
One train may be bypassed for
up to 4 hours for su 'rveillance
testing provided the other
train is OPERABLE.
--- -----------------------------

H-1 Restore train to

OPERABLE status.

H.2 Be in MODE 3.

6 hours

12 hours

(conti nued)

Unit 1
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. One Steam Generator ------------- NOTE ------------
Water Level--High- Any single channel may be
High channel bypassed for up to 4 hours for
inoperable, surveillance testing.

--- -----------------------------

I.1 Place channel in trip.
6 hours

OR

1.2 Be in MODE 3.
12 hours

J. One MFW Pump Trip J.1 Restore channel to 48 hours

channel inoperable. OPERABLE status.

OR

J.2 Be in MODE 3. 54 hours

K. One channel
inoperable.

------------ NOTE --------------
One additional channel may be
bypassed for up to 4 hours for
surveillance testing.
---- -----------------------------

K.1 Place channel

OR

K.2.1 Be in MODE 3.

AND

in bypass. 6 hours

12 hours

K.2.2 Be in MODE 5.
42 hours

(continued)
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

L. One P-11 Interlock L.I Verify interlock is in 1 hour
channel inoperable, required state for

existing plant
condition.

OR

L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours

One P-14 Interlock
channel inoperable.

M.1 Verify interlock is in
required state for
existing plant
condition.

OR

M.2 Be in MODE 3.

1 hour

7 hours

(continued)
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

N. One Steam Generator
Water Level--Low-Low
channel inoperable.

0-- One Vessel AT channel
inoperable.

------------- NOTE --------------
Any single channel may be
bypassed for up to 4 hours for
surveillance testing.
--- ------------------------------

N.1.1 Place channel in trip.

AND

N.1.2 For the affected
protection set, set the
Trip Time Delay (Ts) to
match the Trip Time
Delay (Tm)

OR

N.2.1 Be in MODE 3.

AND

N.2.2 Be in MODE 4.

0.1 Set the Trip Time Delay
threshold power level
for (Ts) and (Tm) to 0%
power.

6- hours

4 hours

12 hours

18 hours

6 hours

10.2 Be in MODE 3 12 hours

Unit 1
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS
-------------------------------------- NOTE ------------------------------------Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS function.

-------------------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.2.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.2.4

SR 3.3.2.5

SR 3.3.2.6

SR 3.3.2.7

Perform COT.

- ------------------ NOTE -----------------
Slave relays tested by SR 3.3.2.7 are
excluded from this Surveillance.
--------------------------------------

Perform SLAVE RELAY TEST.

- ----------------- NOTE ------------------
Verification of relay setpoints not
required.
--------------------------------

Perform TADOT.

Perform SLAVE RELAY TEST on slave relays
K603A, K603B, K604A, K604B, K609A,
K609B, K625A, and K625B.

Unit 1
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ESFAS Instrumentation
3.3.2

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE FREQUENCY

SR 3.3.2.8 Perform TADOT. 18 months

SR 3.3.2.9-- ------------------ NOTE----------------
This surveillance shall include
verification that the time constants are
adjusted to the prescribed values.
-------------------------------------

Perform CHANNEL CALIBRATION. 18 months

.SR 3.3.2.10- ----------------- NOTE ----------------
Not required to be performed for the
turbine driven AFW pump until 24 hours
after SG pressure is > 1092 psig.
-------------------------------------

Verify ESFAS Response Times are within 18 months on a
limit. STAGGERED TEST

BASIS*

S1R 3.3.2.11 Perform TADOT. Once per
Reactor Trip
Breaker cycle

Unit 1
WATTS BAR 332
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (Page 1 of 4)
Engineered Safety Feature Actuation System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR CHANNELS REQUIREMENTS SETPOINT VALUE
OTHER

SPECIFIED
CONDITIONS

1. Safety Injection

a. Manual Initiation 1,2,3,4 B SR 3.3.2.8

b. Automatic Actuation Logic
and Actuation Relays

•c. Containment

Pressure--High

d. Pressurizer
Pressure--Low

e. Steam Line Pressure--Low

2. Containment Spray

a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

c. Containment Pressure--High-
High

3. Containment Isolation

1,2,3,4 2 trains

1,2,3

1, 2, 3( a )

1,2, 3(a) 3/steam
line

1,2,3,4 2/train,
2 trains

1,2,3,4 2 trains

1,2,3

C SR
SR
SR
SR
SR

O SR
SR
SR
SR

D SR
SR
SR
SR

O SR
SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.7
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

B SR 3.3.2.8

C SR
SR
SR
SR

E SR

SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

a. Phase A Isolation

(1) Manual Initiation

(2) Automatic Actuation
Logic and Actuation
Relays

(3) Safety Injection

1,2,3,4

1,2,3,4

2

2 trains

3.3.2.8

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

Refer to Function 1 (Safety Injection) for all initiating functions
and requirements.

(a) Above the P-I1 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead/lag controller are t, > 50 seconds, and t, 1 5 seconds.

Unit 1
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N/A

1.54
psid

• 1870
psig

> 67 5 (b)

N/A

N/A

< 2.81
psid

N/A

< 1.6 psid

1864.8 psig

> 666 .6(b)

N/A

N/A

2.9 psid
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (Page 2 of 4)
Engineered Safety Feature Actuation System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR CHANNELS REQUIREMENTS SETPOINT VALUE
OTHER

SPECIFIED
CONDITIONS

b. Phase B Isolation

(1) Manual
Initiation

(2) Automatic Actuation
Logic and Actuation
Relays

(3) Containment Pressure--
High-High

4. Steam Line Isolation

a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

c. Containment Pressure--High-
High

d. .Steam Line Pressure Low

e. Steamline Pressure Negative
Rate High

5. Turbine Trip and Feedwater
Isolation

a. Automatic Actuation Logic
and Actuation Relays

1,2,3,4 2/train,
2 trains

1,2,3,4 2 trains

1,2,3

1,2.3

1,2,3 2 trains

,3(c)

4

3/steam
line

3/steam
line

1,2 2 trains

B SR 3.3.2.8

C SR
SR
SR
SR
SR

E SR
SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.7
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

F SR 3.3.2.7

G SR
SR
SR
SR

E SR
SR
SR
SR

D' SR
SR
SR
SR

D SR
SR
SR
SR

H SR
SR
SR
SR

(a) Above the P-11 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead/lag controller are t, > 50 seconds and t. ! 5 seconds.

(c) Function automatically blocked above P-11 (Pressurizer Pressure Interlock) setpoint and may be manually
blocked below P-11 when safety injection on Steam Line Pressure Low is not manually blocked.

(d) Time constants used in the rate/lag controller is t, > 50 seconds.

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

N/A

N/A

2.81
psid

N/A

< 2.81
psid

N/A

N/A

< 2.9 psid

N/A

< 2.9
psid

> 67.5 > 666.
psig(b) psigb

> 1 '.0F !A 07d )

Unit 1
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (Page 3 of 4)
Engineered Safety Feature Actuation System Instrumentation

FUNCTION APPLICABLE REQUIRED CONDITIONS SURVEILLANCE TRIP ALLOWABLE
MODES OR CHANNELS REQUIREMENTS SETPOINT VALUE
OTHER

SPECIFIED
CONDITIONS

b. Steam Generator Water
Level--High High P-14

c. Safety Injection

6. Auxiliarý Feedwater

a. Automatic Actuation Logic
and Actuation Relays

b. Steam Generator Water
Level--Low-Low

1,2 3/SG SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

< 82.4% < 83.1%

Refer to Function 1 (Safety Injection) for all initiating functions and
requirements.

1,2,3 2 trains

1,2,3 3/SG

Coincident with:

1. Vessel AT equivalent
to power < 50% RTP

With a time delay (Ts)

if one S/G is affected

or

A time delay (Tm) if
two or more S/G s are
affected

or

2. Vessel AT equivalent
to power > 50% RTP

G SR
SR
SR
SR

N SR
SR
SR
SR

1,2 4 (i/loop) 0 SR
SR
SR
SR

1,2 4 (i/loop) 0 -SR
SR
SR

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.8
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9

N/A

> 17.0% of
narrow
range

instr. span

Vessel AT
variables
input < 50%

RTP

Ts (Note
3, page
3.3-21)

" Tm (Note
3, page
3.3-21)

Vessel AT
variable

input < 50%
RTP

N/A

> 15.4% of
narrow range
instr. span

Vessel AT
variable
input <

51.8% RTP

< ] Ts
(Note 3, page

3.3-21)

< [ ] Tm
(Note 3, page

3.3-21),

Vestel AT
variable
input <

51.8% RTP

c. Safety Injection

d. Loss of Offsite Power

e. Trip of All Main Feedwater
Pumps

Refer to Function 1 (Safety Injection) for all initiating functions and
requirements.

1,2,3 2/bus

1,2 I/pump

F SR
SR
SR

3.3.2.6
3.3.2.9
3.3.2.10

4830 V
0.0 volt
input to
inverse

time relay
with a 5

second time
delay.

J SR 3.3.2.8
SR 3.3.2.9

SR 3 3 210

4830 ±96.6 V
0.0 volt
input to

inverse time
relay with a
5+ i second
time delay

> I I psig

Unit 1
WATTS BAR Amendment 0
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (Page 4 of 4)
Engineered Safety Feature Actuation System Instrumentation

CONDITIONS SURVEILLANCE
REQUIREMENTS

TRIP ALLOWABLE
SETPOINT VALUE

f. Motor-driven AFW Pump
Suction Transfer on Suction
Pressure--Low

g. Turbine-driven AFW Pump
Suction Transfer on Suction
Pressure--Low

1,2,3 3/pump

1,2,3 2/train,
2 trains

7. Automatic Switchover To Containment Sump

a. Automatic Actuation Logic
and Actuation Relays

b. RWST Level--Low Low

Coincident with Safety
Injection

1,2,3,4 2 trains

1.2,3,4

Refer to Function 1 (Safety
requirements.

F SR
SR
SR

F SR
SR
SR

C SR
SR
SR
SR

K SR
SR
SR
SR

3.3.2.6
3.3.2.9
3.3.2.10

3.3.2.6
3.3.2.9
3.3.2.10

3.3.2.2
3.3.2.3
3.3.2.5
3.3.2.10

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

2.15 psig ý 1.65 psig

13.1 psig 1 12.1 psig

N/A

> 130
inches from
tank base

N/A

> 126 and
_<[ 1 inches
from tank

base

Injection) for all' initiating functions and

Coincident with Containment
Sump Level--High

8. ESFAS Interlocks

a. Reactor Trip, P-4

b. Pressurizer
Pressure, P-11

c. Steam Generator
(SG) Water--Level
High High, P-14

1,2,3,4 K SR
SR
SR
SR

1,2,3 1/train,
2 trains

1,2,3 3

1,2 3/SG

3.3.2.1
3.3.2.4
3.3.2.9
3.3.2.10

F SR 3.3.2.11

L SR
SR
SR

M SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.9

3.3.2.1
3.3.2.4
3.3.2.9

> 30
i n. above

EL
703 ft

< 32.5 in.
above EL
703 ft

N/A N/A

< 1970 < 1964.2
psig psig

< 82.4% < 83.1%

Unit 1
WATTS BAR

Amendment 0
Draft 08/92

FUNCTION REQUIRED
CHANNELS

APPLICABLE
MODES OR
OTHER

SPECIFIED
CONDITIONS
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PAM Instrumentation
3.3.3

3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.3

APPLICABILITY:

The PAM instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

MODES 1, 2, and 3.

--------------------------- NOTE ---------------------.-------
Source Range Neutron Flux is required OPERABLE below P-6
(Intermediate Range Neutron Flux) interlocks.
---------------------------------------------------------

ACTIONS

---------------------------------- ---NOTES ------------------------------------
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.
-------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION'TIME

A. -One or more Functions A.1 Enter the Condition Immedtately
with one or mare referenced in Table
required channels 3.3.3-1 for the
inoperable, required channel(s).

B. One channel B.1 Restore channel to 7 days
inoperable. OPERABLE status.

C. One channel C.1 Restore channel to 30 days
inoperable. OPERABLE status.

(continued)

Unit I
WATTS BAR
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ACTIONS (continue

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition C Specification
not met. 5.9.2.c.

E. Two or more channels E.1 Restore one channel 7 days
inoperable. to OPERABLE status.

F Two hydrogen monitor F.1 Restore one hydrogen 72 hours
channels inoperable. monitor channel to

OPERABLE status.

G. Two channels. G.1 Restore one channel 7 days
inoperable. to OPERABLE status.

H.. Required Action and H.1 Initiate action in Immediately
--associated Completion accordance with
Time of Condition G Specification'
not met. 5.9.2.c.

I. Required Action and I.1 Be in MODE 3. 6 hours
associated Completion
Time of Conditions B, AND
E, or F not met.

1.2 Be in MODE 4. 12 hours

PAM Instrumentation
3.3.3

Unit 1
WATTS BAR
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PAM Instrumentation
3.3.3

SURVEILLANCE REQUIREMENTS

--------------------------------- ----- NOTE OTE------------------------- --------
SR 3.3.3.1 and SR 3.3.3.3 apply to each PAM instrumentation Function in
Table 3.3.3-1.
---------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Perform CHANNEL CHECK for each 31 days
required instrumentation channel that
is normally energized.

SR 3.3.3.2 Perform COT on hydrogen monitor 184 days
channels.

SR 3.3.3.3 ------------------ NOTE ----------------
Neutron detectors are excluded from
CHANNEL CALIBRATION.
-- -------------------------------

Perform CHANNEL CALIBRATION. 18 months

Unit I
WATTS BAR
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PAM Instrumentation
3.3.3

Table 3.3.3-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

FUNCTION REQUIRED CHANNELS CONDITIONS

1. Intermediate Range Neutron Flux(d)

2. Source Range Neutron Flux

3. Reactor Coolant System (RCS) Hot Leg Temperature

4. RCS Cold Leg Temperature

5. RCS Pressure (Wide Range)

6. Reactor Vessel Water Level(c)(d)

7. Containment Sump Water Level (Wide Range)

8. Containment Lower Comp. Atm. Temperature

9. Containment Pressure (Wide Range)(d)

10. Containment Pressure (Narrow Range)

11. Containment Isolation Valve Position(d)

12. Containment Radiation (High Range)

13. Hydrogen Monitors

14. RCS Pressurizer Level

15. Steam Generator Water Level (Wide Range)(d)

16. Steam Generator Water Level (Narrow Range)

17. AFW Valve Status(d)

18. Core Exit Temperature -Quadrant 1 (c)

19. -Core Exit Temperature -Quadrant 2(c)

20. Core Exit Temperature -Qubdrant 3
(c)

21. Core Exit Temperature -Quadrant 4 (c)

22. Auxiliary Feedwater Flow

23. Reactor Coolant System Subcooting Margin
Monitor

(c)

24. Refueling Water Storage Tank Level

25. Steam Generator Pressure

26. Auxiliary Building Passive Sump LeveL(d)

27. Steam Line Radiation Monitor

2

2

1 per loop

1 per loop

3

2

2

2

2

3

1 per valve(a)

2

2

3

1 per steam
generator

3 per steam
generator

1 per valve

2(b)

2(b)

2(b)

2(b)

2

2

2

2 per steam
generator

2

1 per steam
generator

(a) Not required for isolation valves whose associated penetration is isolated by at Least one closed
and deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through
the valve secured.

(b) A channel consists of two core exit thermocouples (CETs).
(c) The ICCM provides these functions on a plasma display.
(d) Regulatory Guide 1.97, non-Type A, Category 1 Variables.

Unit 1
WATTS BAR
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C, E

C, E

B

B

C, E

C, G

C, E

C, E

C, E

C, E

B

C, G

C, F

C, E

B

C, E

C, E

C, E

C, E

B



Remote Shutdown

3.3 INSTRUMENTATION

3.3.4 Remote Shutdown System

LCO 3.3.4

APPLICABILITY:

System
3.3.4

The Remote Shutdown System Functions in Table 3.3.4-1 shall
be OPERABLE.

MODES 1, 2, and 3.

ACTIONS
------- ------ .........-- -- ....-.... NOT ES OTES--------------------- ------------
1. LCO 3.0.4 is not applicable.
2. Separate Condition entry is allowed for each Function.
....... . .... ..... . ......-----------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Restore required 30 days
Functions Function to OPERABLE
inoperable, status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated
Completion Time not AND
met.

B.2 Be in MODE 4. 12 hours

Unit I
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SURVEILLANCE REQUIREMENTS

SR 3.3.4.3 ------------------ NOTE ------------------
Neutron detectors are excluded from the
CHANNEL CALIBRATION.
----------------------------------------

Perform CHANNEL CALIBRATION for each 18 months
required instrumentation channel.

SR 3.3.4.4 Perform TADOT of the reactor trip 18 months
breaker open/closed indication.

Remote Shutdown System
3.3.4

SURVEILLANCE FREQUENCY

SR 3.3.4.1 Perform CHANNEL CHECK for each required
instrumentation channel which is
normally energized.

31 days

SR 3.3.4.2 Verify each required control circuit and
transfer switch is capable of performing
the intended function.

18 months

Unit 1
WATTS BAR

3.3-39 Amendment 0
Draft 08/92



Remote Shutdown System
3.3.4

Table 3.3.4-1 (page 1 of 1)
Remote Shutdown System Instrumentation and Controls

FUNCTION/INSTRUMENT
OR CONTROL PARAMETER

REQUIRED
NUMBER OF CHANNELS

1. Reactivity Control

a. Source Range
Neutron Flux

b. Reactor Trip Breaker
Position

2. Reactor Coolant System (RCS)
Pressure Control

a. Pressurizer Pressure
OR
RCS Wide Range
Pressure

b. Pressurizer
Power-Operated
Relief Valve (PORV)
Control and
Block Valve Control

3. Decay Heat Removal via
Steam Generators

a. RCS

Hot Leg Temperature

b. AFW Controls

c. SG Pressure

d. SG Level
OR
AFW Flow

4.. RCS Inventory Control

a. Pressurizer Level

b. Charging Pump Controls

1

1 per trip breaker

1, controls must
be for PORV &
block valves on

same line

1 per loop

1

1 per SG

1 per SG

1

1

Unit I
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LOP Diesel Generator Start Instrumentation
3.3-.5

3.3 INSTRUMENTATION

3.3.5 Loss of Power (LOP) Diesel Generator Start Instrumentation

LCO 3.3.5

APPLICABILITY:

Three channels per bus of the loss of voltage function and
three channels per bus of the degraded voltage function and
two channels per bus of the diesel generator starting
Function and two channels per bus of the load shedding
Function shall be OPERABLE.

MODES 1, 2, 3, 4, and
When associated DG is required to be OPERABLE by LCO 3.8.2,
"AC Sources - Shutdown."

ACTIONS
-----------------------------------. --N O T E -------------------------------------
Separate Condition entry is allowed for each Function.
------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 ---------- NOTE--------
with one channel per For loss of voltage or
bus inoperable, degraded voltage

Function, the
inoperable-channel may
be bypassed for up to 4
hours for surveillance
testing of other
channels.

Place channel in trip. 6 hours

B. One or more Functions B.1 Restore all but one 1 hour
with two or more channel to OPERABLE
channels per bus status.
inoperable.

(continued)

Unit I
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LOP Diesel Generator Start Instrumentation
3.3.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Enter applicable Immediately
associated Completion Condition(s) and
Time not met. Required Action(s) for

the as-ociated DG made
inoperable by LOP DG
start instrumentation

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.5.1 --------------- NOTE -----------------
Verification of relay setpoints not
required.

--------------------------------

Perform TADOT. 31 days

.SR 3.3.5.2 Verify system actuation Response Time 18 months on
within limit. a STAGGERED

TEST BASIS

(continued)

Unit 1
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LOP Diesel Generator Start Instrumentation
3.3.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

SR 3.3.5.3 Perform CHANNEL CALIBRATION with
setpoint Allowable Value as follows:

a. Loss of voltage Allowable Value
6003±69 volts with a time delay of
0.25 to 0.5 second for trip of the
6.9 kV shutdown board supply
breaker.

b. Degraded voltage Allowable Value
6762±33 volts with a time delay of
6±0.5 seconds for trip of the 6.9 kV
shutdown board supply breaker.

c. Diesel Generator start Allowable
Value 4830±96.6 volts with an
internal time delay of 0.5 seconds
nominal at zero volts.

d. Load 'shedding Allowable
4830±96.6 volts with an
time delay of 3 seconds
zero volts.

Val ue
internal
nominal at

FREQUENCY
i

18 months

j ______________________________________________________________

Unit 1
WATTS BAR 334
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Containment Vent Isolation Instrumentation
3.3.6

3.3 INSTRUMENTATION

3.3.6 Containment Vent Isolation Instrumentation

LCO 3.3.6

APPLICABILITY:

The Containment Vent Isolation instrumentation for each
Function in Table 3.3.6-I shall be OPERABLE.

MODES 1, 2, 3 and 4.
During movement of irradiated fuel assemblies within
containment, and
During CORE ALTERATIONS.

ACTIONS
--------------------------------------N O T E ------------------------------------

Separate Condition entry is allowed for each Function.
-----------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A.. One radiation A.1 Restore the affected 4 hours
monitoring channel channel to OPERABLE
inoperable. status.

-- -NOTE ----------- B.- Enter applicable Immediately
Only applicable in MODE 1, Conditions and Required
2, 3, or 4. Actions of LCO 3.6.3 for
........................ L_ Containment Purge and

Exhaust isolation valves
B. One or more Functions made inoperable by

with one or more isolation
manual or automatic instrumentation.
actuation trains
inoperable.

OR

(continued)

Unit 1
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Containment Vent Isolation Instrumentation
3.3.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued)

Two radiation
monitoring channels
inoperable

OR

Required Action and
associated Completion
Time of Condition A
not met.

----- -NOTE ----------- IC.1 Place and maintain Immediately
Only applicable during containment purge and
CORE ALTERATIONS or exhaust valves in closed
movement of irradiated position.
fuel assemblies within
containment. OR
-- - - - - - - ----------

-C-2 Enter applicable Immediately
C. .One or more Functions Conditions and Required

with one or more Actions of LCO 3.9.4 for
- manual or automatic Containment Purge and

actuation trains Exhaust isolation valves
inoperable, made ino-perable by

isolation
OR instrumentation.

Two radiation
monitoring channels
inoperable.

OR

Required Action and
associated Completion
Time for Condition A
not met.

Unit 1
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Containment Vent Isolation Instrumentation
3.3.6

SURVEILLANCE REQUIREMENTS
-------------------------------- -NOTE- NOTE ------------------------ ------------
Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Purge
and Exhaust Isolation Function.

---------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.4 Perform COT. 92 days

SR 3.3.6.5 Perform SLAVE RELAY TEST. 92 days

SR 3.3.6.6 Perform ESF RESPONSE TIME TEST.i 18 months on a
STAGGERED TEST
BASIS

SR 3.3.6.7 Perform TADOT. 18 months

SR 3.3.6.8 Perform CHANNEL CALIBRATION. 18 months

Unit I
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Containment Vent Isolation Instrumentation
3.3.6

Table 3.3.6-1 (page I of 1)
Containment Vent Isolation Instrumentation

SURVEILLANCE
FUNCTION REQUIRED CHANNELS REQUIREMENTS TRIP SETPOINT

1. Manual Initiation 2 SR 3.3.6.7 N/A

2. Automatic Actuation 2 trains SR 3.3.6.2 N/A
Logic and Actuation SR 3.3.6.3
Relays SR 3.3.6.5

SR 3.3.6.6

3. Containment Purge 2 SR 3.3.6.1 < [TBD]
Exhaust Radiation SR 3.3.6.4
Monitors SR 3.3.6.8

4. Safety Injection Refer to LCO 3.3.2 "ESFAS Instrumentation," Function 1, for all initiating
(SI) Functions and requirements.

Unit I
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CREVS Actuation Instrumentation
3.3.7

3.3 INSTRUMENTATION

3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation
Instrumentation

LCO 3.3.7

APPLICABILITY:

The CREVS Actuation instrumentation for each Function in
Table 3.3.7-1 shall be OPERABLE.

MODES 1, 2, 3, 4.
During movement of irradiated fuel assemblies.
During CORE ALTERATIONS.

ACTIONS
------------------------------ -------- NOTE OTE-------------------- -------------

Separate Condition entry is allowed for each Function.
-----------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Place one CREVS train 7 days
with one channel or in emergency radiation,
train inoperable, protection mode.

B. One or more Functions B.1.1 Place one CREVS Immediately
- with two channels or train in emergency

two trains radiation protection
inoperable, mode.

AND

B.1.2 Enter applicable Immediately
Conditions and
Required Actions of
LCO 3.7.10, CREVS,
for one train made
inoperable by CREVS
actuation
instrumentation.

OR

(continued)
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CREVS Actuation Instrumentation
3.3.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Place both trains in Immediately
emergency radiation
protection mode.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met in
MODE 1, 2, 3, or 4. C.2 Be in MODE 5. 36 hours

D. Required Action and D.1 Suspend CORE Immediately
associated Completion ALTERATIONS.
Time for Condition A
or B not met during AND
movement of
irradiated fuel D.2 Suspend movement of Immediately
assemblies or CORE irradiated fuel
ALTERATIONS. assemblies.

SURVEILLANCE REQUIREMENTS
------------------------------------- NOTE-

Refer to Table 3.3.7-1 to determine which SRs apply for each CREVS Actuation
Function.
-----------------------------------------------------------------

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

(continued)

Unit 1
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CREVS Actuation Instrumentation
3.3.7

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.7.2 Perform COT. 92 days

SR 3.3.7.3 Perform TADOT. 18 months

SR 3.3.7.4 Perform CHANNEL CALIBRATION 18 months

Unit I
WATTS BAR

Amendment 0
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CREVS Actuation Instrumentation
3.3.7

Table 3.3.7-1 (page 1 of 1)
CREVS Actuation Instrumentation

REQUIRED SURVEILLANCE TRIP
FUNCTION CHANNELS REQUIREMENTS SETPOINT

1. Manual Initiation 2 trains SR 3.3.7.3 N/A

2. Control Room Air Intake 2 SR 3.3.7.1 < [TBD] mR/hr
Radiation Monitors SR 3.3.7.2

SR 3.3.7.4

3. Safety Injection Refer to LCO 3.3.2, Function 1, for all initiating Functions and
requirements.

Unit I
WATTS BAR
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ABGTS Actdation Instrumentation
3.3.8

3.3 INSTRUMENTATION

3.3.8 Auxiliary Building Gas Treatment System (ABGTS) Actuation
Instrumentati on

LCO 3.3.8

APPLICABILITY:

The ABGTS Actuation instrumentation for each Function in
Table 3.3.8-1 shall be OPERABLE.

MODES 1, 2, 3, and 4.
During movement of irradiated fuel assemblies in the fuel
handling area.

ACTIONS
-----------------------------------N O T E ---------------------------------------

Separate Condition entry is allowed for each Function.
---------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Place one ABGTS train 7 days
Functions with one in operation.
channel or train
inoperable.

B. One or more B.I.1 Place one ABGTS train Immediately
- Functions with two in operation.

channels or two
trains inoperable. AND

B.1.2 Enter applicable Immediately
Conditions and Required
Actions of LCO 3.7.12
for one train made
inoperable by
inoperable actuation
instrumentation.

OR

B.2 Place both trains in Immediately
emergency radiation
protection mode.

(continued)

Unit 1
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ABGTS Actuation Instrumentation
3.3.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Suspend movement of Immediately
associated irradiated fuel
Completion Time for assemblies in the fuel
Condition A or B not handling area.
met during movement
of irradiated fuel
assemblies in the
fuel handling area.

D. Required Action and D.1 Be in MODE 3. 6 hours
.associ ated
Completion Time for AND
Condition A or B-not
met in MODE 1, 2, 3, D.2 Be in MODE 5. 36 hours
or 4.

SURVEILLANCE REQUIREMENTS
--------------------------- NOTE--------------------

Refer to Table 3.3.8-1 to determine which SRs apply for each ABGTS Actuation
Function.
----------------------------------------------------------- 7-------

SURVEI LLANCE FREQUENCY

SR 3.3.8.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.8.2 Perform COT. 92 days

(continued)

Unit 1.
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ABGTS Actuation Instrumentation
3.3.8

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.8.3 Perform TADOT. 18 months

SR 3.3.8.4 Perform CHANNEL CALIBRATION. 18 months

Unit 1
WATTS BAR 3.3-54

Amendment 0
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ABGTS Actuation Instrumentation
3.3.8

Table 3.3.8-1 (page 1 of 1)
ABGTS Actuation Instrumentation

REQUIRED SURVEILLANCE TRIP
FUNCTION CHANNELS REQUIREMENTS SETPOINT

1. Manual Initiation 2 SR 3.3.8.3 N/A

2. Fuel Pool Area 2 SR 3.3.8.1 < [TBD]
Radiation SR 3.3.8.2 mR/hr
Monitors SR 3.3.8.4

3. Containment Refer to LCO 3.3.2, Function 3.a., for all initiating
Isolation - Functions and requirements.
Phase A

Unit 1
WATTS BAR 3.3-55

Amendment 0
Draft 08/92



RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

LCO 3.4.1

APPLICABILITY:

RCS DNB parameters for pressurizer pressure, RCS average
temperature, and RCS total flow rate shall be within the
limits specified below:

a. Pressurizer pressure ! [2216] psig;

b. RCS average temperature 5 [592.9]°F; and

c. RCS total flow rate Ž [390,000] gpm.

MODE 1.

------------------------ ---- NOTE -----------------------------
Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute; or

b. THERMAL POWER step > 10% RTP.
------------------------------------ ------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours
parameters not within parameter(s) to
limits. within limit.

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

Unit I
WATTS BAR
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is 12 hours
Ž [2216] psig.

SR 3.4.1.2 Verify RCS average temperature is 12 hours
s [592.9]°F.

SR 3.4.1.3 Verify RCS total flow rate is 12 hours
[400,140] gpm.

SR 3.4.1.4 ------------------- NOTE --------------------
Not required to be performed until 24 hours
after Ž 90% RTP.
-----------------------------------------

Verify by precision heat balance that RCS 18 months
total flow rate is 2 [390,000] gpm.

Unit 1
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RCS Minimum Temperature for Criticality
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.2 RCS Minimum Temperature for Criticality

LCO 3.4.2

APPLICABILITY:

Each RCS loop average temperature (Tavg) shall be _ 551°F.

MODE I
MODE 2 with Keff __ 1.0

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Tavg in one or more RCS A.1 Be in MODE 3. 30 minutes
loops not within
limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR -3.4.2.1 Verify RCS Tavg in each loop >5510 F. Within
15 minutes
prior to
achieving
criticality

AND

----- NOTE ------
Only required
if Ta - Trif
devViati'on a arm

not reset and
any RCS loop
Tavg < 557°F

30 minutes

Unit 1
WATTS BAR

Amendment 0
Draft 08/92
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RCS P/T Limits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.3

APPLICABILITY:

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

At all times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

A.2 Determine RCS is 72 hours
acceptable for

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

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5 with 36 hours
RCS pressure
< 500 psig.

(continued)

Unit 1
WATTS BAR

Amendment 0
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RCS P/T Limits
3.4.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

- NOTE--------- C.1 Initiate action to Immediately
C. Required Action C.2 restore parameter(s)

shall be completed to within limits.
whenever this
Condition is entered. AND

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

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

Unit I
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RCS Loops -MODES 1 and 2
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops -MODES 1 and 2

LCO 3.4.4

APPLICABILITY:

Four RCS loops shall be OPERABLE and in operation.

MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of LCO A.1 Be in MODE 3. .6 hours
not met.

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

SR -3.4.4.1 Verify each RCS loop is in operat~ion. 12 hours

Unit 1
WATTS BAR

3.4-6Amendment 0
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RCS Loops-MODE 3
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops-MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE, and either:

a. Two RCS loops shall be in operation when the Rod Control
System is capable of rod withdrawal; or

b. One RCS loop shall be in operation when the Rod Control
System is not capable of rod withdrawal.

------------------------ ---- NOTE ----------------------------
All reactor coolant pumps may be de-energized for : 1 hour
per 8-hour period provided:

a. No operations are permitted that would cause reduction
of the RCS boron concentration; and

b. Core outlet temperature is maintained at least 10F
below saturation temperature.

-------------------------------------------

APPLICABILITY:- MODE 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS loop A.1 Restore required RCS 72 hours
inoperable, loop to.OPERABLE

status.

B. Required Action and B.1 Be in MODE 4. 12 hours
associated Completion
Time of Condition A
not met.

(continued)

Unit I
WATTS BAR

3.4-7 Amendment 0
Draft 08/92



RCS Loops-MODE 3
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One required RCS loop C.1 Restore required RCS 1 hour
not in operation, and loop to operation.
reactor trip breakers
closed and Rod Control OR
System capable of rod
withdrawal. C.2 Deenergize all CRDMs I hour

D. All RCS loops D.1 Deenergize all CRDMs Immediately
inoperable.

AND
OR

D.2 Suspend all
No RCS loop in operations involving Immediately
operation. a reduction of RCS

boron concentration.

AND

D.3 Initiate action to
restore one RCS loop Immediately
to OPERABLE status
and operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.5.1 Verify required RCS loops are in operation. 12 hours

(continued)

Unit 1
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SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.5.2 Verify steam generator secondary-side water 12 hours
levels ý: 10% narrow range for required RCS
loops.

SR 3.4.5.3 Verify correct breaker alignment and 7 days
indicated power available to the required
pump that is not in operation.

RCS Loops -MODE 3
3.4.5

Unit 1
WATTS BAR
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RCS Loops-MODE 4
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops-MODE 4

LCO 3.4.6 Two loops consisting of any combination of RCS loops
residual heat removal (RHR) loops shall be OPERABLE,
loop shall be in operation.

and
and one

----------------------- --- --N O T E ----------------------------
No RCP shall be started with any RCS cold leg temperature
: 310°F unless the secondary-side water temperature of each
steam generator (SG) is ! 50°F above each of the RCS cold
leg temperatures.
...................................-------------------------

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required*RCS loop
inoperable.

AND

Two RHR'loops
inoperable.

B. One required RHR loop I I
B. One required RHR loop

inoperable.

AND

Two required RCS loops
inoperable.

Initiate action to"
restore a second loop
to OPERABLE status.

Immediately

Be in MODE 5. 24 hours

(continued)

Unit 1
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RCS Loops -MODE 4
3.4.6

ACTIONS (continued)________________

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required RCS or RHR C.1 Suspend all Immediately
loops inoperable, operations involving

a reduction of RCS
OR boron concentration.

No RCS or RHR loop in AND
operation.

C.2 initiate action to Immediately
restore one loop to
OPERABLE status and
operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.6.1 Verify one RHR or RCS loop is in operation. 12 hours

SR 3.4.6.2 Verify SG secondary-side water levels Ž 10% 12 hours
narrow-range for required RCS loops.

SR 3.4.6.3 Verify correct breaker alignment and 7 days
indicated power available to the required
pump that is not in operation.

Unit 1
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RCS Loops-MODE 5, Loops

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 RCS Loops-MODE 5, Loops Filled

LCO 3.4.7

APPLICABILITY:

One residual heat removal (RHR) loop shall be OPERABLE and
in operation, and either:

a. One additional RHR loop shall be OPERABLE; or

b. The secondary-side water level of at least two steam
generators (SGs) shall be : 10% narrow-range.

----------------------- ----- NOTES ---------------------------
1. One required RHR loop may be inoperable for up to

2 hours for surveillance testing provided that the other
RHR loop is OPERABLE and in operation.

2. No reactor coolant pump shall be started with one or
more RCS cold leg temperatures : 310°F unless the
secondary-side water temperature of each SG is : 50°F
above each of the RCS cold leg temperatures.

3. All RHR loops may be removed from operation during
planned heatup to MODE 4 when at least one RCS loop is
in operation.

--------------------------------------------

MODE 5 with RCS loops filled.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop A.1 Initiate action to Immediately
inoperable, restore a second RHR

loop to OPERABLE
AND status.

Required SGs OR
secondary-side water
levels not within A.2 Initiate action to Immediately
limits. restore required SG

secondary-side water
levels to within
limits.

(continued)

Unit I
WATTS BAR

Amendment 0
Draft 08/92

Filled
3.4.7

3.4-12



RCS Loops-MODE 5, Loops Filled
3.4.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required RHR loops B.1 Suspend all Immediately
inoperable, operations involving

a reduction of RCS
OR boron concentration.

No RHR loop in AND
operation.

B.2 Initiate action to Immediately
restore one RHR loop
to OPERABLE status
and operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours

SR 3.4.7.2 Verify SG secondary-side water level is 12 hours
t 10% narrow range in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and 7 days
indicated power are available to the
required RHR pump that is not in operation.

Unit I
WATTS BAR
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RCS Loops-MODE 5, Loops Not Filled
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops-MODE 5, Loops Not Filled

LCO 3.4.8

APPLICABILITY:

Two residual heat removal (RHR) loops shall be OPERABLE and
one RHR loop shall be in operation.

---------------------------- NOTES ---------------------------
I. All RHR pumps may be de-energized for < 1 hour provided:

a. Core outlet temperature is maintained at > 10OF
below saturation temperature;

b. No operations are permitted that would cause a
reduction of the RCS boron concentration; and

c. No draining operations to further reduce the RCS
water volume are permitted.

2. One RHR loop may be inoperable for 5 2 hours for
surveillance testing provided that the other RHR loop is
OPERABLE and in operation.

-------------------------------------------

MODE 5 with RCS loops not filled.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop A.1 Initiate action to Immediately
inoperable, restore RHR loop to

OPERABLE status.

(continued)

Unit 1
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RCS Loops-MODE 5, Loops Not Filled
3.4.8

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

B. Required RHR loops B.1 Suspend all Immediately
inoperable, operations involving

reduction in RCS
OR boron concentration.

No RHR loop in AND
operation.

B.2 Initiate action to Immediately
restore one RHR loop
to OPERABLE status
and operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify one RHR loop is in *operation. 12 hours

SR 3.4.8.2 Verify correct breaker alignment and 7 days
indicated power are available to the
required RHR pump that is not in operation.

Unit I
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Pressurizer
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

LCO 3.4.9 The pressurizer shall be OPERABLE with:

a. Pressurizer water level :5 92% of indicated level,
equivalent tr' : 1656 cubic feet; and

b. Two groups of pressurizer heaters OPERABLE with the
capacity of each group Ž: 150 kW.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Pressurizer water A.1 Be in MODE 3 with 6 hours
level not within reactor trip breakers
limit. open.

AND

A-2 Be in MODE 4. 12 hours

B. One required group of B.1 Restore required 72 hours
pressurizer heaters. group of pressurizer
inoperable, heaters to OPERABLE

status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B AND
not met.

C.2 Be in MODE 4. 12 hours

Unit 1
WATTS BAR
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.9.1 Verify pressurizer water level :s 92% of 12 hours
indicated level.

SR 3.4.9.2 Verify capacity of each required group of 92 days
pressurizer heaters a- 150 kW.

Pressurizer
3.4.9

Unit 1
WATTS BAR
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Pressurizer Safety

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety Valves

LCO 3.4.10

APPLICABILITY:

Three pressurizer safety valves shall be OPERABLE with lift
settings Ž: 2460 psig and :5 2510 psig.

MODES 1, 2, and 3,
MODE 4 with all RCS cold leg temperatures > 310 0F.

------------ ---NOTE--------------------------
The lift settings are not required to be within the LCO
limits during MODES 3 and 4 for the purpose of setting the
pressurizer safety valves under ambient (hot) conditions.
This exception is allowed for 54 hours following entry into
MODE 3 provided a preliminary cold setting was made prior to
heatup.

ACTIONS

- CONDITION REQUIRED ACTION COMPLETION TIME-

A. One pressurizer safety A.1 Restore valve to 15 minutes
valve inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

OR B.2 Be in MODE 4 with at 12 hours
least one RCS cold

.Two or more leg temperature
pressurizer safety <- 3100 F.
valves inoperable.

Unit 1
WATTS BAR
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Pressurizer Safety Valves
3.4.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is In accordance
OPERABLE in accordance with the Inservice with the
Testing Program. Inservice

Testing Program

Unit I
WATTS BAR
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Pressurizer PORVs
3.4.11

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.11 Pressurizer Power-Operated Relief Valves (PORVs)

LCO 3.4.11

APPLICABILITY:

Each PORV and associated block valve shall be OPERABLE.

MODES 1, 2, and 3.

ACTIONS

-------------------------------------N O T E -------------------------------------
I. Separate Condition entry is allowed for each PORV.
2. LCO 3.0.4 is not applicable.
-------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more PORVs A.1 Close and maintain I hour
inoperable and capable power to associated
of being manually block valve.
cycled.

B. -One PORV inoperable B.1 Close associated I hour
and not capable of block valve.
being manually Gycled.

AND

B.2 Remove power from I hour
associated block
valve.

AND

B.3 Restore PORV to 72 hours
OPERABLE status.

(continued)

Unit 1
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Pressurizer PORVs
3.4.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One block valve C.1 Place associated PORV 1 hour

inoperable, in manual control.

AND

C.2 Restore block valve 72 hours
to OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 4. 12 hours

E. Two PORVs inoperable E.1 Close associated 1 hour
and not capable of block valves.
being manually cycled.

AND

E.2 Remove poWer from I hour
associated block
valves.

AND

E.3 Be in MODE 3. 6 hours

AND

E.4 Be in MODE 4. 12 hours

F. Two block valves F.1 Place associated I hour
inoperable. PORVs in manual

control.

AND

(continued)

Unit 1
WATTS BAR
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Pressurizer PORVs
3.4.11

ACTIONS_____________ 
___

CONDITION REQUIRED ACTION COMPLETION TIME

F. (continued) F.2 Restore one block 2 hours
valve to OPERABLE
status.

G. Required Action and
associated Completion G.1 Be in MODE 3. 6 hours
Time of Condition F
not met. AND

G.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.11.1 ------------------- NOTE ------------------
Not required to be met with block valve
closed in accordance with the Required
Actfion of ConditqIon B or E.
-----------------------------------------

Perform a compl ete cycle of each block 9 2 days
valve.

SR 3.4.11.2 Perform a complete cycle of each PORV. 18 months

Unit 1
WATTS BAR
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COMS
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Cold. Overpressure Mitigation System (COMS)

LCO 3.4.12

APPLICABILITY:

A COMS shall be OPERABLE with a maximum of one centrifugal
charging pump capable of injecting into the RCS and the
accumulators isolated and either a or b below:

a. Two RCS relief valves, as follows:

1. Two power-operated relief valves (PORVs) with lift
settings within the limits specified in the PTLR,
or

2. One PORV with a lift setting within the limits
specified in the PTLR and the RHR suction relief
valve with a setpoint : 436.5 psig and
< 463.5 psig.

b. The RCS depressurized and an RCS vent capable of
relieving at least 475 gpm water flow.

MODE
MODE
MODE

4 when any RCS cold leg temperature is : 310 0F,
5,
6 when the reactor vessel head is on.-

- -------------------------- -NOTE ----------------------------
Accumulator isolation is only required when accumulator
pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg temperature allowed
by the P/T limit curves provided in the PTLR.
------------------------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Two or more charging ---------- NOTE---
pumps capable of Two centrifugal
injecting into the charging pumps may be
RCS. capable of injecting

into the RCS during
pump swap operations.
--------------------- (continued)

Unit I
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COMS
3.4.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A-1 Initiate action to Immedi ately
verify a maximum of one
centrifugal charging
pump is capable of
injecting into the RCS.

B. An accumulator not
isolated when the
accumulator pressure
is greater than or
equal to the maximum'
RCS pressure for
existing cold leg
temperature allowed in-
the PTLR.

C. Required Action and
associ ated Compl eti on
Time of Condition B
-not met.

D. One required RCS
relief valve
inoperable in MODE 4.

Isolate affected
accumul ator.

1 hour

-~--~ 
i.

Increase RCS cold leg
temperature above
3100 F.

Depressurize affected
accumulator to less
than the maximum RCS
pressure for existing
cold leg temperature
allowed in the PTLR.

Restore required RCS
relief valve to
OPERABLE status.

12 hours

12 hours

7 days

(conti nued)

Unit 1
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COMS
3.4.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One required RCS E.1 Restore required RCS 24 hours
relief valve relief valve to
inoperable in MODES 5 OPERABLE status.
or 6.

F. Two required RCS F.1 Depressurize RCS and 8 hours
relief valves establish RCS vent.
inoperable.

OR

Required Action and
associated Completion
Time of Condition A,
C, D, or E not met.

OR

COMS inoperable for
any reason other than
Condition A, B, C, D,
or E.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.12.1 Verify a maximum of one centrifugal 12 hours
charging pump is capable of injecting intothe RCS.

SR 3.4.12.2 Verify each accumulator is isolated. 12'hours

(continued)

Unit I
WATTS BAR Amendment 0

Draft 08/92
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COMS
3.4.12

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE

SR 3.4.12.3 ------------------- NOTE --------------------
Only required to be performed when
complying with LCO 3.4.12b.
-------------------------------------

Verify RCS vent.

SR 3.4.12.4 Verify PORV block valve is open for each
required PORV.

SR 3.4.12.5-

SR 3.4.12.6

Verify both RHR suction isolation
valves are locked open with operator power
removed for the required RHR suction
relief valve.

--- ----------------N O T E ....................Not required to be met until 12 hours after
decreasing RCS cold leg temperature to
: 310°F.

Perform ACOT on each required PORV,
excluding actuation.

SR 3.4.12.7 Perform CHANNEL CALIBRATION for each
required PORV actuation channel.

FRQEC

12 hours for
unlocked open
vent path(s).

AND

31 days for
locked open
vent path(s).

1.

72 hours

31 days

31 days

18 months

Unit I
WATTS BAR Amendment 0

Draft 08/92

FREQUENCY
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RCS Operational

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE;

b. 1 gpm unidentified LEAKAGE;

c. 10 gpm identified LEAKAGE;

d. 1 gpm total primary-to-secondary LEAKAGE through all
steam generators (SGs); and

e. 500 gallons per day primary-to-secondary LEAKAGE through
any one SG.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCS LEAKAGE not within
limits for reasons
other than pressure
boundary LEAKAGE.

B. Required Action and
associated Completion
Time of Condition A
not met.

OR

Pres-sure boundary
LEAKAGE exists.

A.1 Reduce LEAKAGE to
within limits.

Be in MODE 3.

AND

B.2

Unit 1
WATTS BAR

Be in MODE 5.

4 hours

6 hours

36 hours

3.4-27 Amendment 0
Draft 08/92
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RCS Operational LEAKAGE
3.4.13

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.13.1 ------------------- NOTE ------------------- ----- NOTE -----
Not required to be performed in MODES 3 or Only required
4 until 12 hours of steady-state operation. to be performed

---- --- ---- --- --- ---- --- ---- --- --- during steady-
state operation

Perform RCS water inventory balance. 72 hours

SR 3.4.13.2 Verify steam generator tube integrity is in
accordance with the Steam Generator Tube
Survei~llance Program.

Unit 1
WATTS BAR

In accordance
with the Steam
Generator Tube

Program

3.4-28 Amendment 0
Draft 08/92
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RCS PIV Leakage
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

LCO 3.4.14

APPLICABILITY:

Leakage from each RCS PIV shall be within limit.

MODES 1, 2, 3, and 4.

ACTIONS

-------------------------------------N O T E S ------------------------------------
1. Separate Condition entry is allowed for each flow path.

2. Enter applicable Conditions and Required Actions for systems made
inoperable by an inoperable PIV.

3. Flowpaths may be unisolated intermittently under administrative controls.
-------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. Leakage from one or ------------ NOTE -------------
more RCS PIVs not The valve used to satisfy
within limit. Required Action A.1 must have

been verified to meet
SR 3.4.14.1 and be in the
reactor coolant pressure
boundary.
----- -----------------------------

A'. 1 Isolate the high- 4 hours
pressure portion of
the affected system
from the low-
pressure portion by
use of one closed
manual, deactivated
automatic, or check
valve.

AND
(continued)

Unit 1
WATTS BAR
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RCS PIV Leakage
3.4.14

ACTIONS 
_______________

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 Restore RCS PIV to 72 hours
within limits.

B. Required Action and 8.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
not met.

8.2 Be in MODE 5. 36 hours

Unit 1
WATTS BAR

3.4-30 Amendment 0
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RCS PIV Leakage
3.4.14

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.4.14.1 ------------------- NOTES -------------------
1. Not required to be performed in

MODES 3 and 4.

2. Not required to be performed on the
RCS PIVs located in the RHR flow path
when in the shutdown cooling mode of
operation.

3. RCS PIVs actuated during the
performance of this Surveillance are
not required to be tested more than
once if a repetitive testing loop
cannot be avoided.

----------------------------------------

Verify leakage from each RCS PIV is
equivalent to : 0.5 gpm per nominal
valve size up to a maximum of 5 gpm
RCS pressure Ž 2215 psig and : 2255

inch
at an
psig.

FREQUENCY

In accordance
with the
Inservice
Testing
Program, or
18 months

AND

Prior to
entering MODE 2
whenever the
unit has been
in MODE 5 for
7 days or more,
if leakage
testing has not
been performed
in the previous
9 months

AND

(continued)

Unit I
WATTS BAR

3.4-31 Amendment 0
Draft 08/92
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SURVEILLANCE REQUIREMENTS

RCS PIV Leakage
3.4.14

SURVEILLANCE FREQUENCY

SR 3.4.14.1 (continued) Within 24 hours
following valve
actuation due
to automatic or
manual action
or flow through
the valve

Unit 1
WATTS BAR

3.4-32 Amendment 0
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RCS-i.eakage Detection Instrumentation-
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15

APPLICABILITY:

ACTIONS

The following RCS leakage detection instrumentation shall be
OPERABLE:

a. One containment pocket sump level monitor; and

b. One lower containment atmosphere radioactivity monitor
(gaseous and particulate).

MODES 1, 2, 3, and 4.

CONDITION

A. Required containment
pocket sump level
monitor inoperable.

REQUIRED ACTION COMPLETION TIME
1 4

--- - - - -NOTE -- - - - - -
LCO 3.0.4 is not applicable.

--- - - - - - - - - - - - -

AND

Perform SR 3.4.13.1.

Restore required
containment pocket
sump level monitor to
OPERABLE status.

Once per
24 hours

30 days

(conti nued)

Unit 1
WATTS BAR
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RCS Leakage Detection Instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required containment ----------- NOTE ------------
atmosphere LCO 3.0.4 is not
radioactivity monitor applicable.
i n o p e r a b l e .. ..........................

B.1.1 Analyze grab samples Once per
of the containment 24 hours
atmosphere.

OR

B.1.2 Perform SR 3.4.13.1. Once per
24 hours

AND

B.2 Restore required 30 days
containment
atmosphere
radioactivity
monitor to OPERABLE
status.

C. -Required Action and
associated Completioo
Time.not met. AND

C.2

Be in MODE 3.

Be in MODE 5.

6 hours

36 hours

D. All required monitors D.1 Enter LCO 3.0.3. Immediately
inoperable.

Unit 1
WATTS BAR
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

RCS Leakage Detection Instrumentation
3.4.15

SR 3.4.15.1 Perform CHANNEL CHECK of the required
containment atmosphere radioactivity
monitor.

SR 3.4.15.2 Perform a COT of the required containment
atmosphere radioactivity monitor.

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the required
containment pocket sump level monitor.

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the
required containment atmosphere
radioactivity monitor.

12 hours

92 days

18 months

18 months

Unit I
WATTS BAR
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16

APPLICABILITY:

The specific activity of the reactor coolant shall be
limited to:

a. DOSE EQUIVALENT 1-131 specific activity 5 1.0 uCi/gm;
and

b. Gross specific activity . 1O0/E uCi/gm.

MODES I and 2,
MODE 3 with RCS average temperature (Tavg) Ž 500oF.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT
>.1.0 yCi/gm.

B. Gross specific
activity of the
reactor coolant not.
within limit.

Verify DOSE
EQUIVALENT-I-131
within the acceptable
region of
Figure 3.4.16-1.

Restore DOSE
EQUIVALENT 1-131 to
within limit.

Perform SR 3.4.16.2.

Be in MODE 3 with
Tavg < 500°F.

Once per 4 hours

48 hours

4 hours

6 hours

(continued)

Unit 1
WATTS BAR

3.4-36 Amendment 0
Draft 08/92

1-131

AND

A.2

AND

B.2
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RCS Specific Activity
3.4.16

ACTIONS (continued)___________________________

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3 with 6 hours
associated Completion Tavg < 500 0F.
Time of Condition A
not met.

OR

DOSE EQUIVALENT 1-131
in the unacceptable
region of
Figure 3.4.16-1.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16..1 Verify reactor cool ant gosspecific 7 days
activity :5 100/E u~Ci/gm.

SR 3.4.16.21 ------------------- NOTE----------
Only required to be performed in MODE 1.
-----------------------------------------

Verify reactor coolant DOSE EQUIVALENT
.1-131 -specific activity :5 1.0 ,uCi/gm.

14 days

AND

Between 2 and
6 hours after
a THERMAL
POWER ch~ange
of Ž: 15% RTP
within a 1-hour
period

(conti nued)

Unit 1
WATTS BAR 3.4-37Amendment 0

Draft 08/92
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RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.16.3 ------------------- NOTE --------------------
Not required to be performed until 31 days
after a minimum of 2 effective full power
days and 20 days of MODE I operation have
elapsed since the reactor was last
subcritical for 2:48 hours.
-----------------------------------------

Determine E from a sample taken in MODE 1 184 days
after a minimum of 2 effective full power
days and 20 days of MODE I operation have
elapsed since the reactor was last
subcritical for 2 48 hours.

Unit I
WATTS BAR
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RCS Specific
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RCS Loops-Test Exceptions
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 RCS Loops-Test Exceptions

LCO 3.4.17

APPLICABILITY:

The requirements of LCO 3.4.4), "RCS Loops -MODES 1 and 2,"
may be suspended, with THERMAL POWER < P-7.

MODES 1 and 2 during startup and PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. THERMAL POWER a P-7. A.1 Open reactor trip Immediately
breakers.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR -3.4.17.1 Verify THERMAL POWER is < P-7. 1 hour

SR 3.4.17.2 Perform an ACOT for each power range Within 12 hours
neutron flux-low and intermediate-range prior to
neutron flux channel and P-7. initiation of

startup and
PHYSICS TESTS

Unit I
WATTS BAR
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Accumul ators
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

LCO 3.5. 1

APPLICABILITY:

Four ECCS accumulators shall be OPERABLE.

MODES 1 and 2,
MODE 3 with pressurizer pressure > 1000 psig.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One accumulator A.1 Restore boron 72 hours
inoperable due to concentration to
boron concentration within limits.
not within limits.

B. One accumulator B.1 Restore accumulator 1 hour
inoperable for to OPERABLE status.
reasons other than
Condition A.

C. Required Action* and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met.

C.2 Reduce pressurizer 12 hours
pressure to
:5 1000 psig.

D. Two or more D.1 Enter LCO 3.0.3. Immediately
accumul ators
inoperable.

Unit 1
WATTS BAR

3.5-1 Amendment 0
Draft 08/92



Accumulators
3.5.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify each accumulator isolation valve is 12 hours
fully open.

SR 3.5.1.2 Verify borated water volume in each 12 hours
accumulator is ý 7717 gallons and
: 7961 gallons.

SR 3.5.1.3 Verify nitrogen cover pressure ,in 12 hours
each accumulator is : 602 psig and
: 661 psig.

SR 3.5.1.4 Verify boron concentration in each 31 days
accumulator is Ž 1900 ppm and : 2100 ppm.

AND

------ NOTE ------
Only required
to be performed
for affected
accumulators

Once within
6 hours after
each solution
volume increase
of Ž 77 gallons
that is not the
result of
addition from
the refueling
water storage
tank

(continued)

Unit 1
WATTS BAR
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Accumul ators
3.5.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE FREQUENCY

SR 3.5.1.5 Verify power is removed -from each 31 days
accumulator isolation valve operator when
pressurizer pressure is > 2000 psig.

Unit 1
WATTS BAR

3.5-3 Amendment 0
Draft 08/92



ECCS- Operating
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating

LCO 3.5.2

APPLICABILITY:

Two ECCS trains shall be OPERABLE.

MODES 1, 2, and 3.

---------------------------- NOTE ----------------------------
In MODE 3, both safety injection (SI) pump flow paths
may be isolated by closing the isolation valves for up to
2 hours to perform pressure isolation valve (PIV) testing
per SR 3.4.14.1, "Reactor Coolant System (RCS) PIV Leakage"
testing.
---------------------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains A.1 Restore train(s) to 72 hours

inoperable. OPERABLE status.

AND

At least 100% of the
-ECCS flow equivalent
to a single OPERABLE
ECCS train available.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

Unit I
WATTS BAR

3.5-4 Amendment 0
Draft 08/92



ECCS - Operating
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.2.1 Verify the following valves are in the 12 hours
listed position with power to the
valve operator removed.

Number Position Function

FCV-63-1 OPEN RHR SUPPLY
FCV-63-22 OPEN SIS DISCHARGE

SR 3.5.2.2 Verify each ECCS manual, power-operated, 31 days
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

SR 3.5.2.3 Verify ECCS piping is full of water. 31 days

SR 3.5.2.4 Verifyeach ECCS pump's developed head at In accordance
the test flow point is greater than or with the
equal to the required developed head. Inservice

Testing Program

SR 3.5.2.5 Verify each ECCS automatic valve in the 18 months
flow path actuates to the correct position
on an actual or simulated actuation signal.

SR 3.5.2.6 Verify each ECCS pump starts automatically 18 months
on an actual or simulated actuation signal.

(continued)

Unit 1
WATTS BAR
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ECCS - Operating
3.5.2

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE. FREQUENCY

SR 3.5.2.7 Verify, for each ECCS throttle valve 18 months
listed below, each position stop is
in the correct position.

CCP Discharge SI Cold Leg SI Hot Leg
Throttle Throttle Throttle
Valves Valves Valves

63-582 63-550 63-542
63-583 63-552 63-544
63-584 63-554 63-546
63-585 63-556 63-548

SR 3.5.2.8 Verify, by visual inspection, each ECCS 18 months
train containment sump suction inlet 'is not
restricted by debris and the suction inlet
trash racks and screens show no evidence of
structural distress or abnormal corrosion.

Unit 1
WATTS BAR

3.5-6Amendment 0
Draft 08/92
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ECCS - Shutdown
3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS-Shutdown

LCO 3.5.3

APPLICABILITY:

One ECCS train shall be OPERABLE.

MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required ECCS residual A.1 Initiate action to Immediately
heat removal (RHR) restore required ECCS
subsystem inoperable. RHR subsystem to

OPERABLE status.

B. Required ECCS B.1 .Restore required ECCS I hour
centrifugal charging centrifugal charging
subsystem inoperable, subsystem'to OPERABLE

status.

C. Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B
not met.

Unit 1
WATTS BAR

Amendment 0
Draft 08/92
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EGGS - Shutdown
3.5.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.5.3.1 ------------------- NOTE ------------------
An RHR train may be considered-OPERABLE
during alignment and operation for decay
hE~at removal, if capable of being manually
realigned to the EGGS mode of operation.

Perform the following Surveillances for all
equipment required to be OPERABLE:

SR 3.5.2.1
SR 3.5.2.3
SR 3.5.2.4

SR 3.5.2.7
SR 3.5.2.8

FREQUENCY
4

In accordance
with applicable
SRs

J. ____________________________

Unit 1
WATTS BAR

3.5-8 Amendment 0
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RWST
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4

APPLICABILITY:

The RWST shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RWST boron A.1 Restore RWST to 8 hours
concentration not OPERABLE status.
within limits.

OR

RWST borated water
temperature not within
limits.

B. RWST inoperable for B.1 Restore RWST to 1 hour
_reasons other than OPERABLE status.
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

Unit I
WATTS BAR
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RWST
3.5.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.4.1 ------------------ NOTE ------------------
Only required to be performed when ambient
air temperature is < 60°F or > 105°F.
--------------------------------------

Verify RWST borated water temperature is 24 hours
Ž 60°F and < 105 0F.

SR 3.5.4.2 Verify RWST borated water volume is 7 days
Ž 370,000 gallons.

SR 3.5.4.3 Verify RWST boron concentration is Ž 2000 7 days
ppm and : 2100 ppm.

Unit I
WATTS BAR

3.5-10 Amendment 0
Draft 08/92



Seal Injection Flow
3.5.5

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.5 Seal Injection Flow

LCO 3.5.5

APPLICABILITY:

Reactor coolant pump seal injection flow shall be ý5 40 gpm
with centrifugal charging pump discharge header pressure
> 2430 psig and the pressurizer level control valve full
open.

MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

.A. Seal injection flow A.1 Adjust manual seal 4 hours
not within limit, injection throttle

valves to give a flow
within limit with
centrifugal charging,
pump discharge header
pressure Ž: 2430 psig
and the pressurizer
level control valve
full open.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

Unit 1
WATTS BAR

M.-11 Amendment 0
Draft 08/92



Seal Injection Flow
3.5.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.5.1 ------------------- NOTE --------------------
Not required to be performed until 4 hours
after the Reactor Coolant System pressure
stabilizes at Ž 2215 psig anI : 2255 psig.
-----------------------------------------

Verify manual seal injection throttle 31 days
valves are adjusted to give a flow within
limit with centrifugal charging pump
discharge header pressure Ž 2430 psig and
the pressurizer level control valve full
open.

Unit 1
WATTS BAR

3.5-12 Amendment 0
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Contai nment
3.6.1

3.6 CONTAINMENT SYSTEMS

3.6.1 Containment

LCO 3.6. 1

APPLICABILITY:

Containment shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

*A. Containment A-1 Restore containment to 1 hour
inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. .6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5.. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Perform required visual examinations and --- NOTE ---
leakage rate testing except for SR 3.0.2 is
containment air lock testing, in not applicable
accordance with 10 CFR 50, Appendix J, as -------
modified by approved exemptions.

In accordance
The maximum allowable leakage rate, La, with
is 0.25% of containment air weight pe r 10 CFR 50,
day at the calculated peak containment Appendix J, as
pressure, Pa. modified by

approved
exemptions

Unit 1
WATTS BAR361 Amendment 0

Draft 08/923.6-1



Containment Air Locks
3.6.2

3.6 CONTAINMENT SYSTEMS

3.6.2 Containment Air Locks

LCO 3.6.2

APPLICABILITY:

Two containment air locks shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS
-NOTES-

1. Entry and exit is permissible to perform repairs of the affected air
lock components.

2. Separate condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6.1,
"Containment," when air lock leakage results in exceeding containment
overall leakage rate.

CONDITION REQUIRED ACTION COMPLETION TIME

- ------------ NOTES---------
A. One or more 1. Required Actions A.1,

containment air locks A.2, and A.3 are not
with one containment applicable if both doors
air lock door in the same air lock are
inoperable, inoperable and

condition C entered.

2. Entry and exit is
permissible for 7 days
to perform activities
related to Technical
Specification Systems if
both air locks are
inoperable.

(continued)

Unit I
WATTS BAR 3.6-2

Amendment 0
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A-1 Verify the OPERABLE door 1 hour
is closed in the
affected air lock..

AND

A.2 Lock the OPERABLE door 24 hours
closed in the affected
air lock.

AND

------------ NOTE -----------
Air lock doors in high
radiation areas may be
verified locked closed by
administrative means.
---------------------------

A.3 Verify the OPERABLE door Once per
l.ocked closed in the 31 days
affected air lock.

(continued)

Containment Air Locks
3.6.2

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.6-3



Containment Air Locks
3.6.2

ACTIONS (continued) ________________ ________

CONDITION TREQUIRED ACTION COMPLETION TIME

B. One or more
containment air locks
with the containment
air lock interlock
mechanism inoperable.

----------------- NOTES-----------
1. Required Actions B.1,

B.2 and B.3 are not
applicable if both doors
in the same air lock are
inoperable and Condition
C entered.

2. Entry and exit of
containment is
permissible under the
control of a dedicated
individual.

B.1 Verify an OPERABLE door
is closed in the
affected air lock.

AND

B.-2 Lock an OPERABLE door
closed in the affected
air lock.

AND

----------------- NOTE ----------
Air lock doors in high
radiation areas may be
verified locked closed by
administrative means.
---- --------------------------

Verify an OPERABLE door

is locked closed in the

affected air lock.

1 hour

24,hours

Once per
31 days

(conti nued-)

Unit 1
WATTS BAR3.- Amendment 0

Draft 08/923.6-4



Containment Air Locks
3.6.2

ACTIONS (continued)_________

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more CA. Initiate actions to Immediately
containment air locks evaluate containment
inoperable for overall leakage rate per
reasons other than LCO 3.6.1 "Containment"
Condition A or B. using current air lock

test results.

AND

C-2 Verify a door is closed 1 hour
in the affected air
lock.

AND

C.3 Restore air lock to 24 hours

OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associ ated Compl eti on
Time not met. AND

D.2 Be in MODE 5. 36 hours

Unit 1
WATTS BAR365 Amendment 0

Draft 08/923.6-5



Containment Air Locks-
3.6.2

SURVEILLANCE REQUIREMENTS

SR 3.6.2.1

FREQUENCY

----------------- NOTES -----------------
1. An inoperable air lock door does not

invalidate the previous successful
performance of the overall air lock
leakage test.

2. Results shall be evaluated against
acceptance criteria of SR 3.6.1.1 in
accordance with 10 CFR 50,
Appendix J, as modified by approved
exemptions.

---------------------------------------

Perform required air lock leakage rate
testing in accordance with 10 CFR 50,
Appendix J, as modified by approved
exemptions.

The acceptance criteria for air lock
testing are:

a. Overall air lock leakage rate is
< 0.05 La when tested-at > 15 psig.

b. For each door, leakage rate is
< 0.01.La when tested at > 6 psig.

SR 3.6.2.2-- -------- 7-------- NOTE ------------------
Only required to be performed upon entry
into containment.
---------------------------------------

Verify only one door in the air lock can 184 days
be opened at a time.

Unit 1
WATTS BAR366 Amendment 0

Draft 08/92

SURVEILLANCE

------------------- ----- NOTE -- -
SR 3.0.2 is
not applicable

In accordance
with
10 CFR 50,
Appendix J,
as modified
by approved
exemptions
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Containment Isolation Valves
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves

LCO 3.6.3

APPLICABILITY:

Each containment isolation valve shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS
------------------------- ------- NOTES OT....................... S...............
1. Penetration flow path(s) may be opened intermittently under

administrative controls.

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for systems made
inoperable by containment isolation valves.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1,
"Containment," when isolation valve leakage results in exceeding
containment overall leakage rate.

-----------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE -------- A.1 Isolate the affected 4 hours
Only applicable to penetration flow path by
penetration flow use of at least one
paths with two closed and deactivated
containment isolation automatic valve, closed
valves, manual valve, blind
-----------... ---------. flange, or check valve

with flow through the
One or more valve secured.
penetration flow
paths with one AND
containment isolation
valve inoperable
except for purge
valve or shield
building bypass
leakage not within
limit.

(continued)

Unit I
WATTS BAR

Amendment 0
Draft 08/923.6-7



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 ---------- NOTE ----------
Valves and blind flanges
in high radiation areas
may be verified by use
of administrative
controls.
------------------------

Verify the affected Once per
penetration flow path is 31 days for
isolated. isolation

devices
outside
containment

AND

Prior to
entering MODE
4 from MODE 5
if not
performed
within the
previous
92 days for
isolation
devices inside
containment

(continued)

Containment Isolation Valves
3.6.3

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.6-8



Containment Isolation Valves
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. --------- NOTE-------- B.1 Isolate the affected 1 hour
Only applicable to penetration flow path by
penetration flow use of at least one
paths with two closed and deactivated
containment isolation automatic valve, closed
valves, manual valve, or blind

flange.

One or more
penetration flow
paths with two
containment isolation
valves inoperable
except for purge
valve or shield
building bypass
leakage not within
limit.

-1C. --------- NOTE --------- C.1 Isolate the affected 4 hours
Only applicable to penetration flow path by
penetration flow use of at least one
paths with only one closed and deactivated
containment isolation automatic valve, closed
valve and a closed manual valve, or blind
system. flange.

AND
One or-more
penetration flow C.2 ----------NOTE--------
paths with one Valves and blind flanges
containment isolation in high radiation areas
valve inoperable. may be verified by use

of administrative
controls.

Verify the affected Once per
penetration flow path is 31 days
isolated.

(continued)

Unit I
WATTS BAR

Amendment 0
Draft 08/923.6-9



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Shield Building D-1 Restore leakage within 4 hours
bypass leakage not limit.
within limit.

I - - I

Containment Isolation Valves
3.6.3

E. One or more
penetration flow
paths with one or
.more containment
purge valves not
within purge valve
leakage limits.

E.1 Isolate the affected
penetration flow path(s)
by use of at least one
closed and deactivated
automatic valve, closed
manual valve or blind
flange.

AND

E.2 - ---------- NOTE ----------
Valves and blind flanges
in high radiation areas
may be verified by use
of administrative
controls.
------------------------

Verify the affected
penetration flow path is
isolated.

24 hours

Once per 31
days for
isolation
devices
outside
containment

AND

Prior to
entering MODE
4 from MODE 5
is not
performed
within the
previous 92
days for"
isolation
devices inside
containment

AND

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.6-10



Containment Isolation Valves
3.6.3

ACTIONS (continued)__________________________

CONDITION REQUIRED ACTION COMPLETION

TIME

E. (continued) E.3 Perform SR 3.6.3.6 for Once per 92
the resilient seal days
containment purge
valve(s) closed to
comply with Required
Action E.1.

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

F.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

SR 3.6.3.1 Verify the 24 inch containment lower 18 months
compartment purge supply and exhaust
isolation valves are physically
restricted to :5 500 open.

SR 3.6.3.2 Verify each containment purge valve is 31 days
closed, except when the containment purge
valves are open for pressure control,
ALARA or air quality considerations for
personnel entry, or for Surveillances
which require the valves to be open.

(coihti nued)

Unit 1
WATTS BAR 361

Amendment 0
Draft 08/923.6-11



Containment Isolation Valves
3.6.3

SURVEILLANCEREQUIREMENTS (continued)_________

------------------ NOTE ----------------
Valves and blind flanges in high
radiation areas may be verified by use of
administrative controls.
---------------------------------------

Verify each containment isolation manual

valve and blind flange that is located-

outside containment and required to be

closed during accident conditions is

closed, except for containment isolation

valves that are open under administrative

control s.

-------------- NOTE---------------

Valves and blind flanges in high

radiation areas may be verified by use of

administrative controls.

---------------------------------

Verify each containment isolation manual

valve and bl ind flange that is located

inside containment and, required to be

closed during accident conditions is

closed, except for containment isolation

valves that are open under administrative

control s.

FREQUENCY

31 days

Prior to
enteri~ng
MODE 4 from
MODE 5 if not
performed1
within .th
previous
92 days

SR 3.6.3.5 Verify the isolation time of each power In accordance
operated and each automatic containment with the
isolation valve is within limits. Inservice

Testing
Program, or 92
days

(conti nued)

Unit 1
WATTS BAR 361

Amendment 0
Draft 08/92

SURVEILLANCE

SR 3.6.3.3

SR 3.6.3.4

i

i
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Containment Isolation Valves
3.6.3

SURVEILLANCEREQUIREMENTS .(continued)_________

------------------ NOTE --------------------
Results shall be evaluated against
acceptance criteria of SR 3.6.1.1 in
accordance with 10 CFR 50, Appendix J, as
modified by approved exemptions.
---------------------------------------

Perform leakage rate testing for
containment purge valves with resilient
seals.

FREQUENCY
4

184 days

AND

Withi~n 92 days
after opening
the valve

SR 3.6.3.7 Verify each automatic containment 18 months
isolation valve actuates to the isolation
position on an actual or simulated
actuation signal.

SR 3.6.3.8 - ----------------- NOTE--------------
Results shall be evaluated against

acceptance criteria of SR 3.6.1.1 in
accordance with 10 CFR 50, Appendix J, as
modified by approved exemptions.
--------------------------------------

Verify the. combined leakage rate for all 18 months
shield building bypass leakage rate for
all shield building bypass leakage paths
is < 0.25 La when pressurized to > 15
psig.

Unit 1
WATTS BAR

Amendment 0
Draft 08/92

SURVEILLANCE

SR 3.6.3.6
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Containment Pressure
3.6.4

3.6 CONTAINMENT SYSTEMS

3.6.4 Containment Pressure

LCO 3.6.4

APPLICABILITY:

relative to the annulus.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure .A.1 Restore containment 1 hour
not within limits, pressure to within

limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in-MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within 12 hours
limits.

Unit 1
WATTS BAR 361

Amendment 0
Draft 08/923.6-14



Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature

LCO 3.6.5 Containment average air temperature shall be:

a. -> 85°F and < 110°F for the containment upper
compartment, and

b. > 100°F and < 120°F for the containment lower
compartment.

--------------------------- NOTE ---- ------- -- ..........The minimum containment average air temperature in MODES 2,
3, and 4 may be reduced to 60°F.
-- - - - - - - - - - - - - - - - - - --------------------

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air temperature
within limits, to within limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

Unit I
WATTS BAR Amendment 0

Draft 08/923.6-15



SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment upper compartment 24 hours
average air temperature is within limits.

SR 3.6.5.2 Verify containment lower compartment 24 hours
average air temperature is within limits.

Containment Air Temperature
3.6.5

Unit I
WATTS BAR

Amendment 0
Draft 08/923.6-16



Containment Spray System
3.6.6

3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray System

LCO 3.6.6

APPLICABILITY:

Two containment spray trains and two RHR spray trains shall
be OPERABLE.

--------------------------- NOTE ----------------------------
The RHR spray train is not required in MODE 4.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore inoperable spray 72 hours
train inoperable, train to OPERABLE

status.
OR

One RHR spray train
inoperable.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 84 hours

Unit I
WATTS BAR Amendment 0

Draft 08/923.6-17



Containment Spray System
3.6.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify each containment spray manual, 31 days
power operated, and automatic valve in
the flow path that is not locked, sealed,
or otherwise secured in position is in
the correct position.

SR 3.6.6.2 Verify each containment spray pump's In accordance
developed head at the flow test point is with the
greater than or equal to the required Inservice
developed head. Testing'

Program

SR 3.6.6.3 Verify each containment spray automatic 18 months
valve in the flow path actuates to the
correct position on an actual or
simulated actuation signal.

SR 3.6.6.4 Verify each containment spray pump starts 18 months
automatically on an actual or simulated
actuation si.gnal.

SR 3.6.6.5 Verify each spray nozzle is unobstructed. First
refueling
outage

AND

10 years

SR 3.6.6.6 Perform SR 3.5.2.2 and SR 3.5'2.4 for the In accordance
RHR spray system. with

applicable SRs

Unit 1
WATTS BAR Amendment 0

Draft 08/923.6-18



Hydrogen Recombiners
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Hydrogen Recombiners

LCO 3.6.7

APPLICABILITY:

Two hydrogen recombiners shall be OPERABLE.

MODES I and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One hydrogen A.1 ---------- NOTE ----------
recombiner LCO 3.0.4 is not
inoperable. applicable

Restore hydrogen 30 days
recombiner to OPERABLE
status.

B. Two hydrogen B.1 Verify by administrative 1 hour
recombiners means that the hydrogen
inoperable, control function is AND

maintained.
Every 12 hours

AND thereafter

B.2 Restore one hydrogen 7 days
recombiner to OPERABLE
status.

C. Required Action and C.1 Be in MODE 3. 6 Hours
associated Completion
Time not met.

Unit 1
WATTS BAR 3.6-19

Amendment 0
Draft 08/92



Hydrogen Recombiners
3.6.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7.1 Perform a system functional test for each 18 months
hydrogen recombiner.

SR 3.6.7.2 Visually examine each hydrogen recombiner 18 months
enclosure and ensure there is no evidence
of abnormal conditions.

SR 3.6.7.3 Perform a resistance to ground test for 18 months
each heater phase.

Unit 1
WATTS BAR Amendment 0

Draft 08/923.6-20



HMS
3.6.8

3.6 CONTAINMENT SYSTEMS

3.6.8 Hydrogen Mitigation System (HMS)

LCO 3.6.8

APPLICABILITY:

Two HMS trains shall be OPERABLE.

MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One HMS train A-1 Restore HMS train to 7 days
inoperable. OPERABLE status.

OR

A.2 Perform SR 3.6.8.1 on
the OPERABLE train. Once per 7 days

B. One containment B-. 1 Restore one hydro gen 7 day~s
region with no ignitor in the affected
OPERABLE hydrogen containment region to
ignitor. OPERABLE status.

C. Required Action and C-1 Be in MODE 3. 6 hours
associated Completion
Time not met.

Unit 1
WATTS BAR 362

Amendment 0
Draft 08/923.6-21



HMS
3.6.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Energize each HMS train power supply 92 days
breaker and verify :ý 33 ignitors are
energized in each train.

SR 3.6.8.2 Verify > one hydrogen ignitor OPERABLE in 92 days
each containment region.

SR 3.6.8.3 Energize each hydrogen ignitor and verify 18 months
temperature Žý 1700*F.

Unit 1
WATTS BAR 362

Amendment 0
Draft 08/923.6-22



EGTS
3.6.9

3.6 CONTAINMENT SYSTEMS

3.6.9 Emergency Gas Treatment System (EGTS)

LCO 3.6.9

APPLICABILITY:

Two EGTS trains shall be OPERABLE and the annulus pressure
shall be Ž 5 inches water gauge vacuum with respect to the
penetration room on El. 737.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One EGTS train A.1 Restore EGTS train to 7 days
inoperable. OPERABLE status.

B. -------- Note -------- B.1 Restore annulus 8 hours
Annulus pressure pressure within
requirement is not limits.
applicable during
ventilating
operations, required
annulus entries, or
Auxiliary Building
isolations not
exceeding I hour in
duration.

Annulus pressure not
within limits.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

Unit I
WATTS BAR Amendment 0

Draft 08/923.6-23



EGTS
3.6.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.9.1 Operate each EGTS train for • 10 31 days
continuous hours with heaters operating.

SR 3.6.9.2 Perform required EGTS filter testing in In accordance
accordance with the Ventilation Filter with the VFTP
Testing Program (VFTP).

SR 3.6.9.3 Verify each EGTS train actuates on an 18 months
actual or simulated actuation signal and
achieves a system flow of 4000 + 10% cfm-
within 20 seconds.

SR 3.6.9.4 Verify each EGTS train produces an 18 months on a
annulus pressure equal to or more STAGGERED TEST
negative than -0.5 inch water gauge with BASIS
respect to the El. 772 mechanical
equipment-room with an inleakage of < 250
cfm at a system flow of 4000 + 10% cfm.

SR 3.6.9.5 Verify annulus pressure equal to or more 24 hours
negative than -5 inches water gauge with
respect to atmosphere.

Unit 1
WATTS BAR Amendment 0

Draft 08/923.6-24



ARS
3.6.10

3.6 CONTAINMENT SYSTEMS

3.6.10 Air Return System (ARS)

LCO 3.6.10

APPLICABILITY:

Two ARS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ARS train A.1 Restore ARS train to 72 hours
inoperable OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR, 3.6.10.1 Verify each ARS fan starts on an actual 92 days
or simulated actuation signal, after a
delay of > 8.0 minutes and < 10.0
minutes, and operates for > 15 minutes.

SR 3.6.10.2 Verify with the ARS fan dampers closed, 92 days
each ARS fan motor current is > 54 and
< 94 amps.

(continued)

Unit 1
WATTS BAR Amendment 0

Draft 08/923.6-25



ARS
3.6.10

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.6.10.3 Verify with the ARS fan not operating, 92 days
each ARS fan damper opens when < 150
inch-lbs is applied to the
counterweight.

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.6-26



Ice Bed-
3.6.11

3.6 CONTAINMENT SYSTEMS

3.6.11 Ice Bed

LCO 3.6.11

APPLICABILITY:

The ice bed shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Ice bed inoperable. A-1 Restore ice bed to 48 hours
OPERABLE status.

B. Required Action and B-1 Be in MO DE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in-MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.11.1 Verify maximum ice bed temperature is :5 12 hours
270 F.

(conti nued)

Unit 1
WATTS BAR 362

Amendment 0
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Ice Bed
3.6.11

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE

SR 3.6.11.2

SR 3.6.11.3

Verify total weight of stored ice is >
2,360,875 lb by:

a. Weighing a representative sample of
_> 144 ice baskets and verifying each
basket contains _ 1214 lb of ice; and

b. Calculating total weight of stored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.11.2.a.

Verify azimuthal distribution of ice at a
95% confidence level by subdividing
weights, as determined by SR 3.6.11.2.a,
into the following groups:

a. Group 1-bays I through 8;

b. Group 2-bays 9 through 16; and

co Group 3-bays 17 through 24.

The'average ice weight of the sample
baskets in each group from radial rows 1,
2, 4, 6, 8, and 9 shall be : 1214 lbs.

FREQUENCY

9 months

9 months

SR 3.6.11.4 Verify, by visual inspection, 9 months
accumulation of ice or frost on
structural members comprising flow
channels through the ice condenser is
• 0.38 inches thick.

(continued)

Unit 1
WATTS BAR Amendment 0

Draft 08/92
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Ice Bed
3.6.11

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.11.5 Verify by chemical analyses of at least 18 months
nine representative samples of stored
ice:

a. Boron concentration is ý: 1800 ppm;
and

b. pH is > 9.0 and -- 9.5.

SR 3.6.11.6 Visually inspect, for detrimental 40 months
structural wear, cracks, corrosion, or
other damage, two ice baskets from each
azimuthal group of bays. See
SR 3.6.11.3.

Unit 1
WATTS BAR 362

Amendment 0
Draft 08/923.6-29



Ice Condenser Doors
3.6.12

3.6 CONTAINMENT SYSTEMS

3.6.12 Ice Condenser Doors

LCO 3.6.12

APPLICABILITY:

The ice condenser inlet doors, intermediate deck doors, and
top deck doors shall be OPERABLE and closed.

MODES 1, 2, 3, and 4.

ACTIONS
..............................-- -_ NOTE ---------------------------------------
Separate condition entry is allowed for each ice condenser door.
---------------- ------------------------------------------------

CONDITION REQUIRED ACTION. COMPLETION TIME

A. One or more ice A.1 Restore inlet door to 1 hour
condenser inlet doors OPERABLE status.
inoperable due to
being physically
restrained from
opening.

E. One or more ice B.1 Verify maximum ice bed Once per
condenser doors temperature • 27°F. 4 hours
inoperable for
reasons other than AND
Condition A or not
closed. B.2 Restore ice condenser 14 days

door to OPERABLE status
and closed positions.

(continued)

Unit 1
WATTS BAR Amendment 0

Draft 08/923.6-30



Ice Condenser Doors
3.6.12

ACTIONS (continued)________________ 
________

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C-1 Restore ice condenser 48 hours
associated Completion door to OPERABLE status
Time of Condition B and closed positions.
not met.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
or C not met.

D.2 Be in MODE 5. 36.hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.12.1 Verify all inlet doors indicate closed by 12 hours
the Inlet Door Position Monitoring
System.

SR 3.6.12.2 Verify, by visual inspection, each 7 days
intermediate deck door is closed and not
impaired by ice, frost, or debris.

SR 3.6.12.3 Verify, by visual inspection, each inlet 3 months during
door is not impaired by ice, frost, or first year
debris, after receipt

of license

AND

18 months

(conti nued)

Unit 1
WATTS BAR 
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Amendment 0
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Ice Condenser Doors
3.6.12

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.12.4 Verify torque required to cause each 3 months during
inlet door to begin to open is first year
:5 675 in-lbs. after receipt

of license

AND

18 months

SR -3.6.12.5 Perform a torque test on a sampling of 3 months during
> 50% of the inlet doors. first year

after receipt
of license

AND

18 months

SR 3.6. 12.6 Verify for each intermediate deck door: 3 months during
first year

a. No visual evidence of structural after receipt
deterioration; of license

b; Free movement of the vent assemblies; AND
and

18 months
c. Free movement of the door.

SR 3.6.12.7 Verify, by visual inspection, each top 92 days
deck door:

a. .Is in place;

b. Free movement of the top deck vent
assembly; and

c. Has no condensation, frost, or ice
formed on the doors that would
restrict opening.

Unit 1
WATTS BAR 363

Amendment 0
Draft 08/923.6-32



Divider Barrier Integrity
3.6.13

3.6 CONTAINMENT SYSTEMS

3.6.13 Divider Barrier Integrity

LCO 3.6. 13

APPLICABILITY:

Divider barrier integrity shall be maintained.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A.-----------NOTE -------- A.1 Restore personnel access 1 hour
For this action, doors and equipment
separate condition hatches to OPERABLE
entry is allowed for status and closed
each personnel access positions.
door or equipment
hatch.
--------------

One or more personnel
access -doors or
equipment hatches
open or inoperable,
other than for
personnel transit

- entry.

B. Divider barrier seal B.1 Restore seal to 1 hour
inoperable. OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

Unit 1
WATTS BAR 363

Amendment 0
Draft 08/923.6-33



SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.13.1 Verify, by visual inspection, all Prior to
personnel access doors and equipment entering MODE 4
hatches between upper and lower from MODE 5
containment compartments closed.

SR 3.6.13.2 Verify, by visual inspection, that the Prior to final
seals and sealing surfaces of each closure after
personnel access door and equipment hatch each opening
have:

AND
a. No detrimental misalignments;

---- NOTE----
b . No cracks or defects in the sealing Only required

surfaces; and for seals made
of resilient

c. No apparent deterioration of the seal materials
material. ------------

10 years

SR 3.6.13.3 Verify, by visual inspection, each After each
personnel access door or equipment hatch opening
that has been opened for personnel
transit entry is closed.

SR 3.6.13.4 Remove two divider barrier seal test 18 months
coupons and verify both test coupons'
tensile strength > 60 psi.

(continued)

Divider Barrier Integrity
3.6.13

Unit I
WATTS BAR Amendment 0

Draft 08/923.6-34



Divider Barrier Integrity
3.6.13

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE

SR 3.6.13.5 Visually inspect Ž 95% of the divider
barrier seal length, and verify:

a. Seal and seal mounting bolts are
properly installed; and

b. Seal material shows no evidence of
deterioration due to holes, ruptures,
chemical attack, abrasion, radiation
damage, or changes in physical
appearance.

FREQUENCY

18 months

Unit 1
WAITS BAR 363

Amendment 0
Draft 08/92
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Containment Recirculation Drains
3.6.14

3.6 CONTAINMENT SYSTEMS

3.6.14 Containment Recirculation Drains

LCO 3.6. 14

APPLICABILITY:

drains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ice condenser A.1 Restore ice condenser 1 hour
floor drain floor drain to OPERABLE
inoperable, status.

B. One refueling canal.
drain inoperable.

C-. Required Action and
&ssociated Completion
Time not met.

Unit 1
WATTS BAR

B.1 Restore refueling canal
drain to OPERABLE
status.

C-1 Be in MODE 3.

AND

C.2 Be in MODE 5.

3.6-36

1 hour

6 hours

36 hours

Amendment 0
Draft 08/92



SURVEILLANCE REQUIREMENTS

Containment Recirculation Drains
3.6.14

SURVEILLANCE REQUIREMENTS FREQUENCY

SR 3.6.14.1 Verify by visual inspection:

a. Each refueling canal drain
removed;

b. Each refueling canal drain
obstructed by debris; and

92 days

AND

Prior to
entering MODE 4
from MODE 5
after each
partial or
complete fill
of the canal

plug is

i s not

c. No debris is present in the upper
compartment or refueling canal that
could obstruct the refueling canal
drain.

SR 3. ý. 14. 2 Verify for each ice condenser floor drain
the:

a. Valve opening is not impaired by ice,
frost, or debris;

b. Valve seat shows no evidence of
damage;

c. Valve opening force is
:s 100 lbs; and

d. Drain line from the ice condenser
floor to the lower compartment is
unrestricted. '

18 months

Unit 1
WATTS BAR Amendment 0
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Shield building A-1 Restore shield building 24 hours
inoperable. to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

-9.2 Be.in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.15.1 Verify the door in each access opening is 31 days
closed except when the access opening is
being used for normal transient entry and
exit.

SR 3.6.15.2 Verify shield building structural During shutdown
integrity by performing a visual for SR 3.6.1.1
inspection of the exposed interior and Type A tests
exterior surfaces of the shield building.

Shield Building
3.6.15

3.6 CONTAINMENT SYSTEMS

3.6.15 Shield Building

LCO 3.6.15

APPLICABILITY:

The shield building shall be OPERABLE.

MODES 1, 2, 3, and 4.

Unit I
WATTS BAR

Amendment 0
Draft 08/923.6-38



MSSVs
3.7.1

3.7 PLANT SYSTEMS

3.7.1 Main Steam Safety Valves (MSSVs)

LCO 3.7.1

APPLICABILITY:

The MSSVs shall be OPERABLE as specified in Table 3.7.1-1
and Table 3.7.1-2.

MODES 1, 2, and 3.

ACTIONS

-------------------------------------N O T E -------------------------------------
Separate Condition entry is allowed for each MSSV.-------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Reduce power to less 4 hours
MSSVs inoperable, than or equal to the

applicable % RTP
listed in
Table 3.7.1-1.

B. Required'Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

OR B.2 Be in MODE 4. 12 hours

One or more SGs with
less than two MSSVs
OPERABLE.

Unit I
WATTS BAR

3.7-1 Amendment 0
Draft 08/92



MSSVs
3.7.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.7.1.1 ------------------- NOTE --------------------
Only required to be performed in MODES I
and 2.
-- - - - - - - - - - - - - - -------------

Verify each required MSSV lift setpoint per
Table 3.7.1-2 in accordance with the
Inservice Testing Program.

FREQUENCY

In accordance
with the
Inservice
Testing Program

L ________________________________________________

Unit 1
WATTS BAR

3.7-2 Amendment 0
Draft 08/92



MSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
OPERABLE Main Steam Safety Valves versus

Applicable Power in Percent of RATED THERMAL POWER

MINIMUM NUMBER OF MSSVs
PER STEAM GENERATOR
REQUIRED OPERABLE APPLICABLE POWER

(% RTP)

5 < 100

4 < 80

3 < 60

2 < 40

Unit 1
WATTS BAR

3.7-3 Amendment 0
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MSSVs
3.7.1

Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings

VALVE NUMBER
LIFT SETTING

STEAM GENERATOR (psig ± 1%)
#1 #2 #3 #4

1-522 1-517 1-512 1-527 1224

1-523 1-518 1-513 1-528 1215

1-524 1-519 1-514 1-529 1205

1-525 1-520 1-515 1-530 1195

1-526 1-521 1-516 1-531 1185

Unit 1
WATTS BAR

3.7-4 Amendment 0
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MSIVs
3.7.2

3.7 PLANT SYSTEMS

3.7.2 Main Steam Isolation Valves (MSIVs)

LCO 3.7.2

APPLICABILITY:

Four MSIVs shall be OPERABLE.

MODE 1,
MODES 2, and 3; except when all MSIVs are closed and
deactivated.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A.1 Restore MSIV to 8 hours
MODE 1. OPERABLE status.

B. Required Action and B.1 Be in-MODE 2. 6 hours
associated Completion
Time of Condition A
not met.

C. --------- NOTE--------- C.1 Close inoperable 8 hours
-Separate Condition MSIV.
entry is'allowed for
each MSIV. AND
-----------------

C.2 Verify inoperable Once perOne or more MSIVs MSIV is closed. 7 days
inoperable in MODE 2
or 3.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C AND
not met.

D.2 Be in MODE 4. 12 hours

Unit 1
WATTS BAR

3.7-5 Amendment 0
Draft 08/92



MSIVs
3.7.2

SURVEILLANCE REQUIREMENTS

------------------- NOTE --------------------
Only required to be performed in MODES 1
and 2.
- - - - - - - - - - - - - - --------------

Verify closure time of each MSIV is
a 5.0 seconds on an actual or simulated
actuation signal.

Unit I
WATTS BAR

FREQUENCY

In accordance
with the
[Inservice
Testing Program
or 18 months]

3.7-6 Amendment 0
Draft 08/92

SURVEILLANCE

SR 3.7.2.1

I



MFIVs, MFRVs, and Associated Bypass Valves
3.7.3

3.7 PLANT SYSTEMS

3.7.3 Main Feedwater Isolation and Regulation Valves (MFIVs and MFRVs) and
Associated Bypass Valves

LCO 3.7.3

APPLICABILITY:

Four MFIVs, four MFRVs, and associated bypass valves shall
be OPERABLE.

MODE I
MODES 2, and 3, except when MFIV, MFRV or associated bypass
valve is closed and deactivated.

ACTIONS

..................................... NOT E --------------------------------------
Separate Condition entry is allowed for each valve.------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more MFIVs A.1 Close or isolate 72 hours
inoperable. MFIV.

AND

A.2 Verify MFIV is closed Once per
or isolated. 7 days

B. One or more MFRVs B.1 Close or isolate 72 hours

inoperable. MFRV.

AND

B.2 Verify MFRV is closed Once per
or isolated. 7 days

(continued)

Unit 1
WATTS BAR
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MFIVs, MFRVs, and Associated Bypass Valves
3.7.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more MFIV or C.1 Restore bypass valve 72 hours
MFRV bypass valve(s) to OPERABLE status.
inoperable.

D. One MFIV and MFRV in D.1 Isolate affected flow 8 hours-
the same flow path path.
inoperable.

E. One MFIV bypass valve E.1 Restore one MFIV 8 hours
and MFRV bypass valve bypass valve or MFRV
in the same flow path bypass valve to
inoperable. OPERABLE status.

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

F.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 Verify the closure time of each MFIV, MFRV, In accordance
and associated bypass valve is with the
- 6.5 seconds on an actual or simulated Inservice
actuation signal. Testing Program

or 18 months

Unit 1
WATTS BAR

3.7-8 Amendment 0
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ADVs
3.7.4

3.7 PLANT SYSTEMS

3.7.4 Atmospheric Dump Valves (ADVs)

LCO 3.7.4

APPLICABILITY:

Three ADV lines shall be OPERABLE.

MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ADV line -------------NOTE -------------
inoperable. LCO 3.0.4 is not applicable.

----- -----------------------------

A.1 Restore required ADV 7 days
line to OPERABLE
status.

B. Two or more required B.1 Restbre one ADV line 24 hours
ADV lines inoperable, to OPERABLE status.

C. Required Action and C.1 Be in MQDE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 4 without 18 hours
reliance upon steam
generator for heat
removal.

Unit 1
WATTS BAR

3.7-9 Amendment 0
Draft 08/92



ADVs
3.7.4

SURVEILLANCE*REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify one complete cycle of each ADV. 18 months

SR 3.7.4.2 Verify one complete cycle of each ADV 18 months
block valve.

Unit 1
WATTS BAR

3.7-10 Amendment 0
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AFW System
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5 Three AFW trains shall be OPERABLE.

........................ -- -N O T E ---------------------- ----
Only oneAFW train, which includes a motor-driven pump,
is required to be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to A.1 Restore steam supply 7 days
turbine-driven AFW to OPERABLE status.
pump inoperable. AND

10 days from
from discovery
of failure to
meet the LCO

B. One AFW train B.1 Restore AFW train to 72 hours
inoperable in MODE 1, OPERABLE status.
2, or 3 for reasons AND
other than
Condition A. 10 days from

discovery of
failure to meet
the LCO

(continued)

Unit 1
WATTS BAR
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AFW System
3.7.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
or B not met.

C.2 Be in MODE 4. 18 hoursOR

Two AFW trains
inoperable in MODE 1,
2, or 3.

D. Three AFW trains ------------ NOTE ----------
inoperable in MODE 1, LCO 3.0.3 and all other LCO
2, or 3. Required Actions requiring

MODE changes are suspended
until one AFW train is
restored to OPERABLE status.
---- ----------------------------- -

D.1 Initiate action to Immediately
restore one AFW train
to OPERABLE status.

E. Required AFW trqin E.1 Initiate Action Immediately
inoperable in MODE 4. restore AFW train to

* OPERABLE status.

Unit 1
WATTS BAR

3.7-12 Amendment 0
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AFW System
3.7.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 Verify each AFW manual, power-operated, and 31 days
automatic valve in each water flow path,
and in both steam supply flow paths to the
steam turbine-driven pump, that is not
locked, sealed, or otherwise secured in
position, is in the correct position.

SR 3.7.5.2 - ----------------- NOTE -------------------
Not required to be performed for the
turbine-driven AFW'pump until 24 hours
after > 1092 psig in the steam generator.
----------------------------------------

Verify the developed head of each AFW pump 31 days on a
at the flow test point is greater than or STAGGERED TEST
equal to the required developed head. BASIS

SR 3.7:5.3 Verify each AFW automatic valve actuates to 18 months
the correct position on an actual or
simulated actuation signal when in MODES 1,
2, and 3.

SR 3.7.5.4 - ----------------- NOTE -------------------
Not required to be performed for the
turbine-driven AFW pump until 24 hours
after > 1092 psig in the steam generator.
----------------------------------------

Verify each AFW pump starts automatically 18 months
on an actual or simulated actuation signal
when in MODES 1, 2, and 3.

(continued)

Unit I
WATTS BAR
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AFW System
3.7.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.5.5 Verify proper alignment of the required Prior to
AFW flow paths by verifying flow from the entering
condensate storage tank to each steam MODE 2,
generator. whenever unit

has been in
MODE 5 or 6
for > 30 days

Unit 1
WATTS BAR

3.7-14 Amendment 0
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CST
3.7.6

3.7 PLANT SYSTEMS

3.7.6 Condensate Storage Tank (CST)

LCO 3.7.6

APPLICABILITY:

The CST level shall be Ž210,000 gal.

MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CST level not within A.1 Verify by 4 hours
limit, administrative means

OPERABILITY of ERCW AND
backup water supply.

Once per
12 hours
thereafter

AND

A.2 Restore CST level to 7 days
within limit.

Required Action and B.1 Be in MODE 3. 6'hours
associated Completion
Time not met. AND

B.2 Be in MODE 4, without 18 hours
reliance on steam
generator for heat
removal.

Unit 1
WATTS BAR

3.7-15 Amendment 0
Draft 08/92



CST
3.7.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.6.1 Verify the CST level is Ž:210,000 gal. 12 hours

Unit 1
WATTS BAR

3.7-16 Amendment 0
Draft 08/92



CCS
3.7.7

3.7 PLANT SYSTEMS

3.7.7 Component Cooling System (CCS)

LCO 3.7.7

APPLICABILITY:

Two CCS trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CCS train ---- ........-NOTE -------------
inoperable. Enter applicable Conditions

and Required Actions of
LCO 3.4.6, "RCS
Loops-MODE 4," for residual
heat removal loops made
inoperable by CCS.
----- -----------------------------

A.1 Restore CCS train to 72 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours

Unit I
WATTS BAR

3.7-17 Amendment 0
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE

------------- ------ NOTE O TE-------- ---------
SR 3.7.7.1 Isolation of flow to individual components

does not render the CCS system inoperable.
-----------------------------------------

Verify each CCS manual, power-operated, and
automatic valve in the flow path servicing
safety-related equipment, that is not
locked, sealed, or otherwise secured in
position, is in the correct position.

FREQUENCY

31 days

SR 3.7.7.2 Verify each CCS automatic valve in the flow 18 months
path actuates to the correct position on an
actual or simulated actuation signal.

SR 3.7.7.3 Verify each CCS pump starts automatically 18 months
on an actual or simulated actuation signal.

SR 3.7.7.4 Verify that the alternate feeder breaker to 7 days
the C-S pump is open.

Unit 1
WATTS BAR

3.7-18 Amendment 0
Draft 08/92
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ERCW System
3.7.8

3.7 PLANT SYSTEMS

3.7.8 Essential Raw Cooling Water (ERCW) System

LCO 3.7.8

APPLICABILITY:

Two ERCW trains shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ERCW train NOTES -------------
inoperable. I. Enter applicable

Conditions and Required
Actions of LCO 3.8.1,
"AC Sources- Operating,"
for emergency diesel
generator made inoperable
by ERCW.

2. Enter applicable
Conditions and Required
Actions of LCO 3.4.6,
"RCS Loops-MODE 4," for
residual heat removal
loops made inoperable by
ERCW.

A.1 Restore ERCW train to 72 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A
not met. AND

B.3 Be in MODE 5. 36 hours

Unit 1
WATTS BAR

3.7-19 Amendment 0
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ERCW System
3.7.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.7.8. 1 -----------NOTE ------------------
Isolation of flow to individual components
does not render the ERCW inoperable.
- - - - - - - - - - - - - - - ------------

Verify each ERCW manual, power-operated,
and automatic valve in the flow path
servicing safety-related equipment, that is
not locked, sealed, or otherwise secured in
position, is in the correct position.

FREQUENCY

31 days

SR 3.7.8.2 Verify each ERCW automatic valve in the 18 months
flow path actuates to the correct position
on an actual or simulated actuation signal.

SR 3.7.8.3 Verify each ERCW pump starts-automatically 18 months
on an actual or simulated actuation signal.

Unit 1
WATTS BAR

3.7-20 Amendment 0
Draft 08/92
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UHS
3.7.9

3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9

APPLICABILITY:

The UHS shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. UHS inoperable. A.1 Be in MODE 3. 6 hours

AND

A.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.9.1 Verify average water temperature of 24 hours
UHS is : 85°F. "

Unit I
WATTS BAR
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CREVS
3.7.10

3.7 PLANT SYSTEMS

3.7.10 Control Room Emergency Ventilation System (CREVS)

LCO 3.7.10 Two CREVS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, and
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREVS train A.1 Restore CREVS train 7 days
inoperable, to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met in MODE 1, 2,.
3, or 4. B.2 Be in MODE 5. 36 hours

C. Required Action and C.A Place OPERABLE CREVS Immediately
associated Completion train in emergency
Time of Condition A mode.
not met during
movement of irradiated OR
fuel assemblies.

C.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

C.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

(continued)

Unit 1
WATTS BAR

Amendment 0
Draft 08/92
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CREVS
3.7.10

ACTIONS (continued) ____

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two CREVS trains D.1 Enter LCO 3.0.3. Immediately
inoperable in MODE 1,
2, 3, or 4.

E. Two CREVS trains E.1 Suspend CORE Immediately
inoperable during ALTERATIONS.
movement of irradiated
fuel assemblies. AND

E.2 Suspend movement of Immediately
irradiated fuel
assemblies.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.10.1 Verify the operation of each CREVS train 31 days
for Ž 15 minutes.

SR 3.7.10.2 Perform required CREVS filter testing in In accordance
accordance with the Ventilation Filter with VFTP
Testing Program (VFTP).

SR 3.7.10.3 Verify each CREVS train actuates on an 18 months
actual or simulated actuation signal.

(continued)

Unit I
WATTS BAR
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CREVS
3.7.10

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.10.4 Verify one CREVS train can maintain a 18 months on a
positive pressure of Ž 0.125 inches water STAGGERED TEST
gauge, relative to the outside atmosphere BASIS
during the pressurization mode of operation
at a makeup flow rate of 5 325 cfm and a
recirculation flow rate of 3675 + 10% cfm.

Unit 1
WATTS BAR
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CREATCS
3.7.11

3.7 PLANT SYSTEMS

3.7.11 Control Room Emergency Air Temperature Control System (CREATCS)

LCO 3.7.11

APPLICABILITY:

Two CREATCS trains shall be OPERABLE.

MODES 1, 2, 3, 4 and
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREATCS train A.1 Restore CREATCS train 30 days
inoperable, to OPERABLE status.

B.' Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met in MODE 1, 2,
3, or 4. B.2 Be in MODE 5. 36 hours

C. Required Adtion and C.1 Place OPERABLE Immediately
associated Completion CREATCS train in
Time of Condition A operation.
not met during
movement of irradiated OR
fuel assemblies.

C.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

C.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

(continued)

Unit 1
WATTS BAR
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CREATCS
3.7.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two CREATCS inoperable D.1 Enter LCO 3.0.3. Immediately
in MODE 1, 2, 3, or 4.

E. Two CREATCS trains E.1 Suspend CORE Immediately
inoperable during ALTERATIONS.
movement of irradiated
fuel assemblies. AND

E.2 Suspend movement of Immediately
irradiated fuel
assemblies.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Verify.each CREATCS train has the 18 months
capability to remove the assumed heat load.

Unit I
WATTS BAR
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ABGTS
3.7.12

3.7 PLANT SYSTEMS

3.7.12 Auxiliary Building Gas Treatment System (ABGTS)

LCO 3.7.12

APPLICABILITY:

Two ABGTS trains shall be OPERABLE.

MODES 1, 2, 3, 4, and
During movement of irradiated fuel assemblies in the fuel
handling area.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ABGTS train A.1 Restore ABGTS train 7 days
inoperable, to OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met in MODE 1, 2,
3, or 4. B.2 Be in MODE 5. 36 hours

OR

Two ABGTS trains
inoperable in
MODE 1, 2, 3, or 4.

C. Required Action and C.1 Place OPERABLE ABGTS Immediately
associated Completion train in operation.
Time of Condition A
not met during OR
movement of irradiated
fuel assemblies in the C.2 Suspend movement of Immediately
fuel handling area. irradiated fuel

assemblies in the
fuel handling area.

(conti nued)

Unit I
WATTS BAR
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ABGTS
3.7.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two ABGTS trains D.1 Suspend movement of Immediately
inoperable during irradiated fuel
movement of irradiated assemblies in the
fuel assemblies in the fuel handling area.
fuel handling area.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.12.1 Operate each ABGTS train for 10 continuous 31 days
hours with the heaters operating.

SR 3.7.12.2 Perform required ABGTS filter testing in in -accordance
accordance with the Ventilation Filter with the VFTP
Testing Program (VFTP).

SR 3.7.12.3 Verify each ABGTS train actuates on an 18 months
actual or simulated actuation signal.

SR 3.7.12.4 Verify one ABGTS train can maintain a 18 months on a
pressure between -0.25 and -0.5 inches STAGGERED TEST
water gauge with respect to atmospheric BASIS
pressure during the post-accident mode of
operation at a flow rate of 9000 + 10% cfm
while maintaining a vacuum relief-flow >
2000 cfm.

Unit 1
WATTS BAR
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Fuel Storage Pool Water Level
3.7.13

3.7 PLANT SYSTEMS

3.7.13 Fuel Storage Pool Water Level

LCO 3.7.13

APPLICABILITY:

The fuel storage pool water level shall be > 23 ft over the
top of irradiated fuel assemblies seated in the storage
racks.

During movement of irradiated fuel assemblies in the fuel
storage pool.

ACTIONSI

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool--- ------------ NOTE------------
water level not within LCO 3.0.3 is not applicable.
limit.-- - - - - - - - - - - - - -

A.1 Suspend movement of Immediately
irradiated fuel
assemblies in the
fuel storage pool.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Verify the fuel storage pool water level is 7 days
ý! 23 ft above the top of the irradiated
fuel assemblies seated in the storage
racks.

Unit 1
WATTS BAR
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Secondary Specific Activity
3.7.14

3.7 PLANT SYSTEMS

3.7.14 Secondary Specific Activity

LCO 3.7.14

APPLICABILITY:

The specific activity of the secondary coolant shall be
< 0.10 uCi/gm DOSE EQUIVALENT 1-131.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Specific activity not A.1 Be in MODE 3. 6 hours
within limit.

AND

A.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.14.1 Verify .the specific activity of the 31 days
secondary coolant is • 0.10 ACi/gm DOSE
EQUIVALENT 1-131.

Unit 1
WATTS BAR
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AC Sources-Operating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources-Operating

LCO 3.8.1

APPLICABILITY:

The following AC electrical sources shall be OPERABLE:

a. Two qualified circuits between the offsite
transmission network and the onsite IE AC Electrical
Power Distribution System, and

b. Four Diesel Generators (DGs) capable of supplying the
onsite Class 1E AC Electrical Power Distribution
System.

---------------------------- NOTE ---------------------------
The C-S DG may be substituted for any of the required DGs.
- - -7- - - - - - - - - - - - - - - - --------------------

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One offsite circuit A.1 Perform SR-4.8.1.1 for 1 hour
inoperable, the OPERABLE offsite

circuit. AND

AND Once per 8 hours
thereafter

A.2 Declare required 24 hours from
feature(s) with no discovery of no
offsite power offsite power to
available, inoperable one train
when their redundant concurrent with
required feature(s) are inoperability of
inoperable, redundant

required
AND feature(s).

(continued)

Unit 1
WATTS BAR

Amendment 0
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 Restore-offsite circuit 72 hours
to OPERABLE status.

AND

6 days from
discovery of
failure to meet
the LCO.

B. -------- NOTE ------- B.1 Perform SR 3.8.1.1 for 1 hour
Required Action B.3.1 the offsite circuits.
or B.3.2 shall be AND
completed if this
Condition is entered AND Once per 8 hours
--------------------- thereafter
One or more required
DG(s) in Train A
inoperable. B.2 Declare required 4 hours from

feature(s) supported by discovery of
OR the inoperable DG(s), Condition B

inoperable when their concurrent with
One or more required redundant required inoperability of
DG(s) in Train B feature(s) are redundant
inoperable. inoperable, required

feature(s)
AND

B.3.1 Determine OPERABLE DGs 24 hours
are not inoperable due
to common cause
failure.

OR

B.3.2 Perform SR 3.8.1.2 for 24 hours
OPERABLE DGs.

AND

(continued)

Unit 1
WATTS BAR

Amendment 0
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.4 Restore required 72 hours
DG(s) to OPERABLE
status. AND

6 days from
discovery of
failure to meet
LCO.

C. Two offsite circuits C.1 Declare required 12 hours from
inoperable, feature(s) discovery of

inoperable when Condition C
their required concurrent with
redundant feature(s) inoperability of
are inoperable, redundant

required
AND features

C.2 Restore one offsite 24 hours
circuit to OPERABLE
status.

9-. One offsite circuit ------------- NOTE ------------
inoperable. Enter applicable Conditions

and Required Actions of LCO
AND 3.8.9, "Distribution System-

Operating" for AC
One or more required distribution subsystem.
DG(s) in Train A -----------------------------
inoperable.

D.1 Restore offsite 12 hours
OR circuit to OPERABLE

status.
One or more required
DG(s) in Train B OR
inoperable.

D.2 Restore required 12 hours
DG(s) to OPERABLE
status.

(continued)

Unit 1
WATTS BAR

Amendment 0
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more required E.1 Restore required DGs 2 hours
DG(s) in Train A in Train A to
inoperable. OPERABLE status.

AND OR

One or more required E.2 Restore required DGs 2 hours
DG(s) in Train B in Train B to
inoperable. OPERABLE status.

F. Required Action and F.1 Be in MODE 3. 6 hours
Associated Completion
Time of Condition A, AND
B, C, D or E not met.

F.2 Be in MODE 5. 36 hours

G. Two offsite circuits G.1 Enter LCO 3.0.3. Immediately

inoperable.

AND

O.ne or more required
DG(s) in Train A
inoperable.

OR

One or more required
DG(s) in Train B
inoperable.

(continued)

Unit I
WATTS BAR

Amendment 0
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

H. One offsite circuit H.1 Enter LCO 3.0.3. Immediately

inoperable.

AND

One or more required
DG(s) in Train A
inoperable.

AND

One or more required
DG(s) in Train B
inoperable.

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.8-5



AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
offsite circuit.

SR 3.8.1.2 - ------------------ NOTE ------------------
1. Performance of SR 3.8.1.7 satisfies

this SR.

2. A modified DG start, involving idling
and gradual acceleration to
synchronous speed may be used for
this SR as recommended by the
manufacturer. When modified start
procedures are not used, the time,
voltage, and frequency tolerances
specified in SR 3.8.1.7 must be met.

------------------ 7---------------------

Verify each DG starts from standby As specified in
conditions and achieves steady state Table 3.8.1-1
voltage > [TBD]V and < [TBD]V and
frequency Ž 58.8Hz and < 61.2Hz.

(continued)

Unit I
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

----------------- NOTE -------------------
1. DG loadings may include gradual

loading as recommended by the
manufacturer.

2. Momentary transients outside the load
and power factor ranges do not
invalidate this test.

3. This Surveillance shall be conducted
on only one DG at a time.

4. This SR shall be preceded by and
immediately follow without shutdown,
a successful performance of SR
3.8.1.2 or SR 3.8.1.7.

Verify each DG is synchronized and loaded
and operates for > 60 minutes at a load >
3960 Kw and < 440U Kw at a power factor
< 0.8.

FREQUENCY
4.

As specified in
Table 3.8.1-1

SR 3.8.1.4 Verify each skid mounted day tank 31 days
contains > [220] gal of.fuel oil.

SR 3.8.1.5 Check for and remove accumulated water 31 days
from each skid.mounted day tank.

SR 3.8.1.6 Verify fuel oil transfer system operates 92 days
to automatically transfer fuel oil from
the 7-day storage tank(s) to the skid
mounted day tank.

SR 3.8.1.7 Verify each DG starts from standby 184 days
condition and achieves in < 10 seconds,
voltage > 6555V and < 7260V and frequency
>'58.8Hz and < 61.2Hz

(continued)

Unit I
WATTS BAR

Amendment 0
Draft 08/92

SR 3.8.1.3

SURVEILLANCE
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

------------------ NOTES ------------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

- - - - - - - - - - - - - - - - - ------

Verify manual transfer of each 6.9 kV
shutdown board power supply from the
normal offsite circuit to each alternate
offsite circuit.

------------------ NOTES ------------------
I. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

- - - - - - ------

Verify each DG operating at a power
factor of < 0.8 rejects a load > [640]
Kw, and: -

a. Following load rejection, the
frequency is < 61.2Hz; and

b. Within [3] seconds following load
rejection, the voltage is > 6555V and
< 260V; and

c. Within [3] seconds following load
rejection, the frequency is > 58.8Hz
and < 61.2Hz.

------------------- NOTES -----------------
I. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events that satisfy this SR.

-- - - - - - - - - - - - - - - - -- - ---

Verify each DG operating at a
factor of 5 0.8 does not trip
is maintained < 8280 V during
following a load rejection of
> 3960 Kw and < 4400Kw.

power
and voltage
and

FREQUENCY

18 months

18 months

4

18 months

(conti nued)

Unit 1
WATTS BAR

Amendment 0
Draft 08/92

SURVEILLANCE

SR 3.8.1.8

SR 3.8.1.9

SR 3.8.1.10

I

I
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.11

FREQUENCY

18 months

(conti nued)

Unit 1
WATTS BAR

Amendment 0
Draft 08/92

SURVEILLANCE

------------------- NOTES--------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

- - - - - - - - - - - - - - - - - ------

Verify on an actual or simulated loss of

offsite power signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in < 10 seconds,

2. energizes auto-connected shutdown
loads through automatic load
sequencer;

3. maintains steady:state voltage
[TBD] V and < [TBD] V;

4. maintains steady-state frequency
> 58.8 Hz and < 61.2 Hz, and

5. supplies permanently connected
and auto-connected shutdown loads
for > 5 minutes.

I

3.8-9



AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS_(continued)_________

SR 3.8.1.12

FREQUENCY

18 months

(continued)

Unit I
WATTS BAR

Amendment 0
Draft 08/92

SURVEILLANCE

------------------ NOTES ------------------
1. This Surveillance shall not be

performed in MODE 1 or 2.

2. Credit may be taken for unplanned
events tnat satisfy this SR.

- - - - - - - - - - - - - - - - - ------

Verify on an actual or simulated
Engineered Safety Feature (ESF) actuation
signal each DG auto-starts from standby
condition and:

a. In < 10 seconds. after auto-start and
during tests, achieves voltage
> 6555V and < 7260V;

b. In < 10 seconds after auto-start and
during tests, achieves frequency >
58.8Hz and < 61.2Hz,

c. Operates for > 5 minutes;

d. Permanently connected loads remain
energized from the offsite power
system; and

e. Emergency loads are energized to the
offsite power system.

3.8-10



AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE FREQUENCY

SR 3.8.1.13- ------------------- NOTES----------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

---------------------------------

Verify each DG's automatic trips are 18 months
bypassed on actual or simulated loss of
voltage signal on the emergency bus
concurrent with an actual or simulated
ESF actuation signal except:

a. Engine overspeed; and

b. Generator differential current.

SR 3.8.1.14- -------------------- NOTES---------------
1. Momentary transients outside the load

and power factor ranges do not
i~nvalidate this test:

2. This Surveillance shall not be
perfqrmed in MODE 1 or 2.

3. Credit may be taken for unplanned
events that satisfy this SR.

------------------------------

Verify each DG operating at a power 18 months
factor < 0.8 operates for > 24 hours:

a. For > 2 hours loaded > 4620 Kw and
< 4840 Kw; and

b. For the remaining hours of the test
loaded > 3960 Kw and < 4400 Kw.

(conti nued)

Unit 1
WATTS BAR 381

Amendment 0
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.8.1.15 - ----------------- NOTE -------------------
This Surveillance shall be performed
within 5 minutes of shutting down the DG
after the DG has operated > 2 hours
loaded > 3960 Kw and < 4405 Kw.
Momentary transients outside of load
range do not invalidate this test.
---------------------------------

Verify each DG starts and achieves in 18 months
< 10 seconds, voltage > 6555V and < 7260V
and frequency > 58.8Hz and < 61.2Hz

SR 3.8.1.16 .----- z------------- NOTES -----------------
1. This-Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2-. Credit may be taken for unplanned.
events that satisfy this SR.

--------------------------------

Verify each DG:

a. Synchronizes with offsite power 18 months
source while loaded with emergency
loads upon a simulated restoration of
offsite power;

b. Transfers loads to offsite power
source; and

c. Returns to ready-to-load operation.

(continued)

Unit 1
WATTS BAR

Amendment 0
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

-----------NOTES ----------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

-- - - - - - - - - - - - - - - - -------

Verify the interval between each

sequenced load block is within the

specified bands of FSAR Table 8.3-3, for

each accident condition and non-accident

condition load sequencer.

--------- NOTES--------------

1. This Surveillance shall not be

performed in MODE 1, 2, 3 or 4.

2. Credit may be taken for unplanned

events that satisfy this SR.

-- - - - - - - - - - ------

Verify on an actual or simulated loss of

offsite power signal in conjunction with

an actual or simulated ESF actuation

signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition

and:

1. energizes permanently connected

loads in < 10 seconds,

2. energizes auto-connected

emergency loads through load

sequencer,

(conti nued)

FREQUENCY

18 months

J.

18 months

I ______________________________

Unit 1
WATTS BAR 381

Amendment 0
Draft 08/92

SURVEILLANCE

SR 3.8.1.17

SR 3.8.1.18

I
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEI LLANCE

SR 3.8.1.18
(conti nued) 3. achieves steady-state voltage

.Ž [TBD] V and < [TBD] V,

4. achieves steady-state frequency
> 58.'8 Hz and < 61.2 Hz, and

5. supplies permanently connected
and auto-connected emergency
loads for > 5 minutes.

FREQUENCY
+

SR 3.8. 1.19 Verify when started simultaneously from 10 years
standby condition, each DG achieves, in
< 10 seconds, voltage > 6555V and < 7260V
and frequency > 58.8Hz and < 61.2Hz.

SR 3.8.1.20 Verify correct breaker alignment and 7 days
indicated power availability for each DG
125V DC distribution panel and associated
battery charger.

SR 3.8.1.21 Verify battery terminal voltage is > 124V 7 days
on float charge for each DG.

SR 3.8.1.22 Verify no visible corrosion at terminals 92 days
and connectors for each DG battery.

OR

Verify connection resistance is < 150
E-6 ohms for inter-cell connections, <
150 E-6 ohms for inter-rack connections,
< 150 E-6 ohms for inter-tier
connections, and < 150 E-6 ohms for
terminal connections for each DG battery.

(continued)

Unit 1
WATTS BAR 381

Amendment 0
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

SURVEILLANCE FREQUENCY

SR 3.8.1.23 Verify cells, cell plates, and battery 12 months
racks show no visual indication of
physical damage or abnormal deterioration
for each DG battery.

,SR 3.8.1.24 Remove visible terminal corrosion, verify 12 months
cell-to-cell and terminal connections are
clean and coated with anti-corrosion
material for each DG battery.

SR 3.8.1.25 Verify connection resistance is < 150 12 months
E-6 ohms for inter-cell connections, <
15Oz'E-6 ohms for .inter-rack conne~ctions,
< 1510 E-6 ohms for inter-tier
connections, and < 150 E-6 ohms for
terminal connections for each DG battery.

SR 3.8.1.26------------------ NOTES -----------------
1. SR 3.8.1.27 may be performed in lieu

of SR 3.8.1.26 once per 60 months.

2. This Surveillance shall not be
perfo~rmed in MODE 1, 2, 3, or 4.

3. Credit may be taken for unplanned
events that satisfy this SR.

--------------------------------

Verify DG battery capacity is adequate to 18 months
supply, and maintain in OPERABLE status,
the required emergency loads for the
design duty cycle when subjected to a
battery-service test.

(conti nued)

Unit 1
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AC Sources-Operating
3.8.1

SURVEILLANCEREQUIREMENTS (continued)_________

--------- NOTES ----------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

- - - - - - - - - - - - - - - - - -----

Verify DG battery capacity is > 80% of
the manufacturer's rating when subjected
to a performa~nce discharge test.

FREQUENCY
I1

60 months

AND

------ NOTE ---
Only
applicable
when battery
shows; -

degradation or
has reached
85% of the
expected life

12 months

OR

----NOTE ---
'Only
applicable
when battery
does not show
degradati on
and has
reached 85% of
the expected
life and is
>100% capacity

24 months

I_______________________________

Unit 1
WATTS BAR 381

Amendment 0
Draft 08/92

SURVEI LLANCE

SR 3.8. 1.27
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AC Sources-Operating
3.8.1

Table 3.8.1-1
Diesel Generator Test Schedule

NUMBER OF FAILURES
IN LAST 25 VALID TESTS(a•  FREQUENCY

<3 31 days

> 4 7 days"'
(but no less than 24 hours)

(a) Criteria for determining number of failures and valid tests shall be in
accordance with Regulatory Position [C.2.1 of Regulatory Guide 1.9,
Revision 3], where the number of tests and failures is determined on a
per DG basis.

(b) This test frequency shall be maintained until seven consecutive failure-
free starts from standby conditions and load-run demands have been
performed. This is consistent with Regulatory Position [C.2.3.3, of
Regulatory Guide 1.9, Revision 3]. If subsequent to the 7 failure-free
tests 1 or more additional failures occur such that there are again 4 or
more failures in the last 25 tests, the testing interval .shall again bereduced as noted above and-maintained until seven consecutive failure-
free tests have been performed.

Note: If Revision 3 of Regulatory Guide 1.9 is not approved, the above
table will be modifiedto be consistent with the existing version ofRegulatory Guide 1.108, GL 84-15, or other approved version.

Unit 1
WATTS BAR Amendment 0

Draft 08/923.8-17



AC Sources-Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources-Shutdown

LCO 3.8.2 The following AC electrical power sources shall be
OPERABLE:

a. One qualified circuit between the offsite transmission
network and the onsite Class 1E AC electrical power
distribution subsystem(s) required by LCO 3.8.10,
"Distribution Systems-Shutdown"; and.

b. Two diesel generators (DGs) either Train A or Train B
capable of supplying one train of the onsite Class 1E
AC electrical power distribution subsystem(s) required
by LCO 3.8.10.

-------------- NOTE .....................---
The C-S DG may be substituted for any of the required
DGs.
-- --- - --- --- - -- - ---------------------

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required offsite -------------- NOTE ----------
circuit inoperable. Enter applicable Conditions

and Required Actions of LCO
3.8.10, "Distribution Systems
- Shutdown" for AC
distribution subsystem.
--- -----------------------------

A.1 Declare affected Immediately
required feature(s) with
no offsite power
available inoperable.

OR

(continued)

Unit 1
WATTS BAR Amendment 0
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AC Sources-Shutdown
3.8.2

ACTIONS (continued) ________________ _________

CONDITION j REQUIRED ACTION JCOMPLETION TI ME

A. (continued)

Unit 1
WATTS BAR

A.2.1 Suspend CORE
ALTERATIONS.

AND

A.2.2 Suspend movement of
irradiated fuel
assembl ies.

AND

A.2.3 Initiate action to
suspend operations
with a potential for
draining the reactor
vessel.

AND

A-2.4 Initiate action to
suspend operations
involving positive
reactivity additions
which would exceed
limits specified in
LCO 3.1.2, Shutdown
Margin," or LCO
3.9.1, "Boron
Concentration."

AND

A.2.5 Initiate action to
restore required
offsite power circuit
to OPERABLE status.

Immedi ately

Immedi ately

Immediately

Immediately

Immedi ately

(continued)

3.8-19
Amendment 0
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AC Sources-Shutdown
3.8.2

ACTIONS (continued) ________________ 
_________

CONDITION JRE QUIRED ACTION COMPLETION TIME

B. One required DG
inoperable.

Suspend CORE
ALTERATIONS.

AND

Suspend movement of
irradiated fuel
assembl ies.

AND

Initiate action to
suspend operations

*with a potential for
draining the reactor
vessel.

Initiate action to
suspend operations
involving positive
reactivity additions
which woul-d exceed
limits specified in
LCO 3.1.2, "Shutdown
Margin" or LCO 3.9.1,
"Boron Concentration.

Initiate action to
restore required DG
to OPERABLE status.

Immediately

Immedi ately

Immediately

Immedi ately

Immedi ately

_______________ I _________________ 1* __________

Unit 1
WATTS BAR 382

Amendment 0
Draft 08/92

AND

B.4

AND

B. 5
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AC Sources-Shutdown
3.8.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.2.1 For all AC sources required to be OPERABLE, In accordance
the following SRs are required to be met: with applicable

SRs
SR 3.8.1.1 SR 3.8.1.2 SR 3.8.1.4
SR 3.8.1.5 SR 3.8.1.6 SR 3.8.1.7
SR 3.8.1.11 SR 3.8.1.17 SR 3.8.1.20
SR 3.8.1.21 SR 3.8.1.22 SR 3.8.1.23
SR 3.8.1.24 SR 3.8.1.25

Unit 1
WATTS BAR 382

Amendment 0
Draft 08/923.8-21



Diesel Fuel Oil, Lube Oil,and Starting Air
3.8.3

3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

LCO 3.8.3

APPLICABILITY:

The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each required diesel
generator (DG).

When associated DG is required to be OPERABLE.

ACTIONS
-------------------------------------N O T E ------ ---------------------------------

Separate Condition entry is allowed for each DG.
------------------------------------------ 7------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One-or more DGs with A.1 Restore fuel oil level 48 houl-s
fuel level to within limits.
< 60,000 gal and
> 52,488 gal in
7-day storage tank.

B. One or more DGs with B.1 Restore lube oil 48 hours
lube oil inventory inventory.
< 300 gal and

280 gal.

C. One or more DGs with C.1 Restore fuel. oil total 7 days
stored fuel oil particulates < 10 mg/l.
total particulates

10 mg/l.

(continued)

Unit 1
WATTS BAR
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Diesel Fuel Oil, Lube Oil,and Starting Air
3.8.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One or more DGs with D.1 Restore stored fuel oil 30 days
new fuel oil properties to within
properties not limits.
within limits of the
Diesel Fuel Oil
Testing Program.

E. One or more DGs with E.1 Restore starting air 48 hours
starting air receiver pressure to
receiver pressure > [200] psig.
< [200] psig and
Ž[ ]psig.

F. Required Action and F.1 Declare associated DG Immediately
associated inoperable.
Completion Time not
met.

OR

One or more DGs with
diesel fuel oil,
lube oil, or
starting air
subsystem not within
limits for reasons
other than Condition
A, B, C, D, or E.

Unit 1
WATTS BAR

3.8-23 Amendment 0
Draft 08/92



Diesel Fuel Oil, Lube Oil,and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each 7-day fuel oil storage tank 31 days
contains > [60,000] gal of fuel.

SR 3.8.3.2 Verify lube oil inventory is > [300] gal 31 days
per engine.

SR 3.8.3.3 Verify fuel oil properties of fuel oil In accordance
stored in and prior to transfer to the with the
7-day storage tanks are tested in Diesel Fuel
accordance with, and maintained within Oil Testing*the limits of the Diesel Fuel Oil Program.
Testing Program.

SR 3.8.3.4 Verify each DG air start receiver 31 days
pressure is > [200] psig.

SR 3.8.3.5 Check for and remove accumulated water 31 days
from each 7-day fuel oil storage tank.

SR 3.8.3.6 Perform a visual inspection for leaks in 18 months
the exposed fuel oil system piping while
the DG is running.

(continued)

Unit I
WATTS BAR
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Diesel Fuel Oil, Lube Oil,and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.3.7 For each 7 day fuel oil storage tank: 10 years

a. Drain the fuel oil;

b. Remove the sediment; and

c. Clean the tank.

Unit 1
WATTS BAR

Amendment 0
Draft 08/92
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION* TIME

A. One required DC A-1 Restore DC electrical 2 hours
electrical power power subsystem to
subsystem inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3 6 hours
Associated Completion
Time not met. AND

B-2 Be in MODE 5. 36 hours

DC Sources-Operating.
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources-Operating

LCO 3.8.4 The Train A and Train B DC Power Subsystems shall be
OPERABLE.

---------------------------- NOTE ---------------------------
Vital Battery V maybe substituted for any of the required
Vital Batteries.

APPLICABILITY: MODES 1, 2, 3, and 4.

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.8-26



DC Sources-Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is > 128V 7 days
(132 for Vital Battery V) on float
charge.

SR 3.8.4.2 Verify the alternate feeder breakers to 7 days
each required battery charger are open.

SR 3.8.4.3 Verify no visible corrosion at terminals 92 days
and connectors.

OR

Verify connection resistance'is < 80 E-6
ohms for inter-cell connections, < 100
E-6 ohms for inter-rack connections, <
80 E-6 ohms. for inter-tier connections,
and < 100 E-6 ohms for terminal
connections.

SR 3.8.4.4 Verify cells, cell plates, and battery 12 months
racks show no visual indication of
physical damage or abnormal
deterioration.

SR 3.8.4.5 Remove visible terminal corrosion, verify 12 months
cell-tcu-cell and terminal connections are
clean and coated with anti-corrosion
material.

SR 3.8.4.6 Verify connection resistance is < 80 E-6 12 months
ohms for inter-cell connections, < 100
E-6 ohms for inter-rack connections, <80
E-6 ohms for inter-tier connections, and
< 100 E-6 ohms for terminal connections.

(conti nued)

Unit 1
WATTS BAR 382

Amendment 0
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SURVEILLANCE REQUIREMENTS (continued)

I

(continued)

DC Sources-Operating
3.8.4

SURVEILLANCE FREQUENCY

SR 3.8.4.7 ------------------ NOTES ------------------
I. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

-----------------------------------------

Verify each battery charger supplies >
150 amps at > 125V for > 4 hours.

18 months

SR 3.8.4.8 ----------------- NOTES -------------------
1. SR 3.8.4.9 may be performed in lieu

of SR 3.8.4.8 once per 60 months.

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

3. Credit may be taken for unplanned
events that satisfy this SR.

-----------------------------------------

Verify battery capacity is adequate to
supply, and maintain in"OPERABLE status,
the required emergency loads for the
design duty cycle when subjected to a
battery-service test.

18 months

Unit 1
WATTS BAR Amendment 0

Draft 08/923.8-28



DC Sources-Operating
3.8.4

SURVEILLANCEREQUIREMENTS_(continued)_________

SURVEI LLANCE ]F FREQUENCY
SR 3.8.4.9 ------------------ NOTES ----------------

1. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.

2. Credit may be taken for unplanned
events that satisfy this SR.

Verify battery capacity is > 80% of the
manufacturer's rating when subjected to a
performance discharge test.

60 months

AND

------------------------NOTE ---
Only applicable
when battery
shows
degradat-ion or
has reached 85%
of the -expected
li fe

12 months

OR

Only applicable
when battery
does not show
degradation and
has reached 85%
of the expected
life and is >
100% capacity

24 months

I _____________________________________________________________

Unit 1
WATTS BAR 382

Amendment 0
Draft 08/923.8-29



ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

One or more required A.1 Declare affected Immediately
DC electrical power required feature(s)
subsystems inoperable.*
inoperable.

OR

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A-2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
with a potential for
draining the reactor
vessel.

AND

(continued)

DC Sources-Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5 DC Electrical power subsystem shall be OPERABLE to support
the DC power distribution subsystem(s) required by LCO
3.8.10 "Distribution Systems-Shutdown."

---------------------------- NOTE ---------------------------
Vital Battery V may be substituted for any of the required
Vital Batteries.

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

Unit 1
WATTS BAR Amendment 0

Draft 08/923.8-30



DC Sources-Shutdown
3.8.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate action to Immediately
suspend operations
involving positive
reactivity additions
which would exceed
limits specified in
LCO 3.1.2, "Shutdown
Margin", or LCO 3.9.1
"Boron
Concentration."

AND

A.2.5 Initiate action to Immediately
restorye required DC
electrical power
subsystems to
OPERABLE status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 For DC sources required to be OPERABLE, In accordance
the following SRs are applicable: with applicable

SRs
SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8
SR 3.8.4.3 SR 3.8.4.6 SR 3.8.4.9

Unit I
WATTS BAR Amendment 0

Draft 08/923.8-31



Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6

APPLICABILITY:

Battery cell parameters for 125V Vital Batteries and
125V Diesel Generator (DG) Batteries shall be within
the Category A and Category B limits of Table 3.8.6-1.

When associated DC electrical power subsystems and DGs
are required to be OPERABLE.

ACTIONS
---------------------------------------N O T E -----------------------------------

Separate Condition entry is allowed for each Battery bank.
-----------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells 1 hour
with one or more electrolyte level and
battery cell- float voltage meet.Table
parameters not within 3.8.6-1 Category C
limits. values.

AND

A.2 Verify battery cell 24 hours
parameters meet Table
3.8.6-1 Category C
values.

AND

A.3 Restore battery cell 31 days
parameters to Category A
and Category B limits of
Table 3.8.6-1.

(continued)

Unit I
WATTS BAR

Amendment 0
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B-1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.'

OR

One or more batteries
with average
electrolyte
temperature of the
representative cells
is not within limits.

OR

One or more batteries
with battery cell
parameters not within
Category C values.

Battery Cell Parameters
3.8.6

Unit .1
WATTS BAR

Amendment 0
Draft 08/923.8-33



SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet Table 7 days
3.8.6-1 Category A limits.

SR 3.8.6.2 Verify battery cell parameters meet Table 92 days
3.8-6-1 the Category B limits.

AND

Once within 24
hours after
battery
discharge <
110V (113,.5V
for Vital
Battery V)

AND

Once within 24
hours after an
inadvertent
battery
overcharge >
150V (143V for
DG Batteries)

SR 3.8.6.3 Verify the average electrolyte 92 days
temperature of representative cells is >
60*F for the vital batteries and > 50-F
for the DG batteries.

Battery Cell Parameters
3.8.6

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.8-34



Battery Cell Parameters
3.8.6

Table 3.8.6-1 (Page 1 of 1)

Battery Cell Parameter Requirements

CATEGORY A: CATEGORY C:
LIMITS FOR EACH CATEGORY B: ALLOWABLE VALUE
DESIGNATED PILOT LIMITS FOR EACH FOR EACH

PARAMETER CELL CONNECTED CELL CONNECTED CELL

Electrolyte Level > Minimum level > Minimum level Above top of
indicated mark, indication mark, plates and not
and < 1/4 inch and < 1/4 inch overflowing
above maximum above maximum
level indication level indication
mark(a) mark(a)

Float Voltages 2 2.13 V > 2.13 V > 2.07 V

Specifig) > 1.200 > 1.195 Not more than
Gravity (c) Cell 0.020 below the

average of all
connected cells

Specity Average of all Average of all
Gravif Battery connected cells connected cells

> 1.205. > 1.195

(a) It is acceptable for the electrolyte level to temporarily increase above
the'specified maximum level during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < 2 amps when on float
charge for vital batteries and < 0.5 amps for DG batteries.

(c) Or battery charging current is < 2 amps when on float charge for vital
batteries and < 0.5 amps for DG batteries. This is acceptable only
during a maximum of 31 days following a battery recharge.

Unit I
WATTS BAR

Amendment 0
Draft 08/923.8-35



ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One inverter A.I. Power AC vital bus from 2 hours
inoperable. its associated 120V AC

instrument power
distribution panel.

AND

A.2 Restore inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B-2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage, 7 days
frequency, and alignment to required AC
vital buses and from associated vital
battery board and 480V shutdown board.

Inverters-Operating
3.8.7

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters- Operating

LCO 3.8.7

APPLICABILITY:

The required Train A and Train B inverters shall be
OPERABLE.

MODES 1, 2, 3, and 4.

Unit I
WATTS BAR

Amendment 0
Draft 08/923.8-36



Inverters -Shutdown
3.8.8

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 Inverters-Shutdown

LCO 3.8.8

APPLICABILITY:

Inverters shall be OPERABLE to support the onsite
AC Vital Bus electrical distribution subsystem(s)
by LCO 3.8.10, "Distribution System-Shutdown."

MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare affected Immediately
inverters inoperable, required feature(s)

inoperable.

OR

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assembliles.

AND-

A.2.3 Initiate action to Immediately
suspend operations
with a potential for
draining the reactor
vessel.

AND

(conti nued)

Unit 1
WATTS BAR 383

Amendment 0
Draft 06/92

Class 1E
requi red

3.8-37



Inverters-Shutdown
3.8.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate action to Immediately
suspend operations
involving positive
reactivity additions
which would exceed
limits specified in
LCO 3.1.2, "Shutdown'
Margin", or LCO
3.9.1, "Boron
concentration."

AND

A.2.5 Initiate action to Immediately
restore required
inverters to OPERABLE
status..

SURVEILLANCE RE QUIREMENTS

SURVEI LLANCE FREQUENCY

SR 3.8.8.1 Verify correct inverter voltage, 7 days
frequency, and alignments to required AC
vital bus and from associated vital
battery board and 480V shutdown board.

Unit 1
WATTS BAR 383

Amendment 0
Draft 06/923.8-38



Distribution Systems-Operating
3.8.9

3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems-Operating

LCO 3.8.9

APPLICABILITY:

power distribution subsystems shall be OPERABLE.

MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One AC electrical AlI Restore AC electrical 8 hours
power distribution power distribution
subsystem inoperable. subsystem to OPERABLE AND

status.
16 hours 'from

*discovery of
failure to,
meet [CO.

B. One AC vital bus B.1 Restore AC vital bus 2 hours
inoperable, subsystem to OPERABLE

status. AND

16 hours from
discovery of
failure to
meet LCO.

C. One DC electri cal C-1 Restore DC electrical 2 hours
power distribution power distribution
subsystem inoperable, subsystem to OPERABLE AND

status.
16 hours from
discovery of
failure to
meet LCO.

(conti nued)

Unit 1
WATTS BAR 383

Amendment 0
Draft 08/923.8-39



ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

Distribution Systems-Operating
3.8.9

Unit 1
WATTS BAR

Amendment 0
Draft 08/923.8-40



Distribution Systems-Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems-Shutdown

LCO 3.8.10

APPLICABILITY:

The necessary portion of the AC, DC, and AC vital bus
electrical power distribution subsystems shall be OPERABLE
to support equipment required to be OPERABLE.

MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION, REQUIRED ACTION COMPLETION TIME

.A. One or more required A-1 Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature(s) inoperable.
distribution
subsystems OR
inopera~ble.

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assembl ies.

AND

A.2.3 Initiate action to Immediately
suspend operations with
a potential for draining
the reactor vessel.

AND

(conti nued)

Unit I
WATTS BAR 384

Amendment 0
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Distribution Systems-Shutdown
3.8.10

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate action to Immediately
suspend operations
invol'ving positive
reactivity additions.

AND

A-2.5 Initiate actions to Immediately
restore required AC, DC
and AC vital bus
electrical power
distribution subsystems
to OPERABLE status.

AND

A.2.6 Declare associated Immedi'ately
required RHR
subsystem(s) inoperable
and not in operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

Unit I
WATTS BAR 384

Amendment 0
Draft 08/923.8-42



Boron Concentration
3.9.1

3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration

LCO 3.9.1

APPLICABILITY:

Boron concentrations of the Reactor Coolant System, the
refueling canal, and the refueling cavity shall be
maintained within the limit specified in the COLR.

MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Boron concentration A.I Suspend CORE Immediately

not within limit. ALTERATIONS.

AND

A.2 Suspend positive Immediately
reactivity additions.

AND

A.3 Initiate actions Immediately
to restore boron
concentration to
within limits.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Verify boron concentration is within limit 72 hours
specified in COLR.

Unit 1
WATTS BAR

3.9-1 Amendment 0
Draft 08/92



Unborated Water Source Isolation Valves
3.9.2

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Isolation Valves

LCO 3.9.2

APPLICABILITY:

Each valve used to isolate unborated water sources shall be
secured in the closed position.

MODE 6.

-------------------------------------N O T E ------------------------------------
Separate Condition entry is allowed for each unborated water source isolation
valve.
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -----------------I- . . . . . . . . . . . .

CONDITION REQUIRED ACTION COMPLETION TIME

A. --------- NOTE ------- A.1 Suspend CORE Immediately
Required Action A.3 ALTERATIONS.
must be completed
whenever Condition A AND
is entered.

A.2 Initiate actions to Immediately
secure valve in

One or more valves not closed position.
secured in closed
position. AND

A.3 Perform SR 3.9.1.1, 4 hours
boron concentration
verification.

Unit 1
WATTS BAR

3.9-2 Amendment 0
Draft 08/92

ACTIONS



Unborated Water Source Isolation Valves
3.9.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates 31 days
unborated water sources is secured in the
closed position.

Unit 1
WATTS BAR

3.9-3 Amendment 0
Draft 08/92



ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One source range A.1 Suspend CORE Immediately
neutron flux monitor ALTERATIONS.
inoperable.

AND

A.2 Suspend all Immediately
operations involving
positive reactivity
additions that would

-reduce the boron
concentration to less
than the limit
specified in the
COLR.

B. Two source range B.1 Initiate actions to Immediately
neutron flux monitors restore one source
inoperable. range neutron flux

monitor to OPERABLE
status.

AND

B.2 Perform SR 3.9.1.1, 4 hours
boron concentration
verification. AND

Once per
12 hours
thereafter

Nuclear Instrumentation
3.9.3

3.9 REFUELING OPERATIONS

3.9.3 Nuclear Instrumentation

LCO 3.,9.3

APPLICABILITY:

Two source range neutron flux monitors shall be OPERABLE.

MODE 6.

Unit I
WATTS BAR

3.9-4 Amendment 0
Draft 08/92



SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.3.1 Perform CHANNEL CHECK. 12 hours

SR 3.9.3.2 -------------------- NOTE ---------------------
Neutron detectors are excluded from CHANNEL
CALIBRATION.
-------------------------------------------

Perform CHANNEL CALIBRATION. 18 months

Nuclear Instrumentation
3.9.3

Unit 1
WATTS BAR

3.9-5 Amendment 0
Draft 08/92



Containment Penetrations
3.9.4

3.9 REFUELING OPERATIONS

3.9.4 Containment Penetrations

LCO 3.9.4

APPLICABILITY:

The containment penetrations shall be in the following
.status:

a. The equipment hatch closed and held in place by four
bolts;

b. One door in each airlock closed; and

C. Each penetration providing direct access from the
containment atmosphere to the outside atmosphere either;

1. closed by a manual or automatic isolation valve,
blind flange, or equivalent, or

2. capable of being closed by an OPERABLE Containment
Vent Isolation Sys~tem.

During CORE ALTERATIONS,
During movement of irradiated fuel assemblies within

containment.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Suspend CORE Immediately
containment ALTERATIONS.
penetrations not in
required status. AND

A.2 Suspend movement of Immediately
irradiated fuel
assemblies within
containment.

Unit 1
WATTS BAR

3.9-6 Amendment 0
Draft 08/92



SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify each required containment 7 days
penetration is in the required status.

SR 3.9.4.2 Verify each required containment vent 18 months
isolation valve actuates to the isolation
position on an actual or simulated
actuation signal.

Containment Penetrations
3.9.4

Unit I
WATTS BAR

3.9-7 Amendment 0
Draft 08/92



RHR and Coolant Circulation -High Water Level
3.9.5

3.9 REFUEL-ING OPERATIONS

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation -High Water Level

LCO 3.9.5 One RHR loop shall be OPERABLE and in operation.

------------ ----NOTE--------------------------
The required RHR loop may be removed from operation for
.5 1 hour per 8-hour period provided no operations are
permitted that would cause dilution of the Reactor Coolant
System boron concentration.
-------------------------------------------

.APPLICABILITY: MODE 6 with the water level ý:23 ft above
vessel flange.

the top of reactor

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RHR loop requirements W~.1 Suspend operations Immediately
not met. involving a reduction

in reactor coolant
boron concentration.

AND

A-2 Suspend loading Immediately
irradiated fuel
assemblies in the
core.

AND

A.3 Initiate action to Immediately
satisfy RHR loop
requirements.

AND

(conti nued)

Unit 1
WATTS BAR

3.9-8 Amendment 0
Draft 08/92



RHR and Coolant Circulation -High Water Level
3.9.5

ACTIONS ________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Close all containment 4 hours
penetrations
providing direct
access from
contai nment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUEN~CY

SR 3.9.5.1 .Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate
*of [2500] gpm.

Unit 1
WATTS BAR

3.9-9 Amendment 0
Draft 08/92



RHR and Coolant Circulation-Low Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level

LCO 3.9.6 Two RHR loops shall be OPERABLE, and one RHR loop shall be
in operation.

........................-- NOTE ---------------------------
Prior to initial criticality, only one RHR loop needs to be
OPERABLE and in operation and the required RHR loop may be
removed from operation for 5 I hour per 8-hour period
provided no operations are permitted that would cause
dilution of the Reactor Coolant System boron concentration.
------------------------------------------

APPLICABILITY: MODE 6 with the water level < 23 ft above
vessel flange.

the top of reactor

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fewer than the A.1 Initiate action to Immediately
required number of RHR restore required RHR
loops OPERABLE. loops to OPERABLE

status.

OR

A.2 Initiate actions to Immediately
establish. 23 ft of
water above the top
of reactor vessel
flange.

(continued)

Unit 1
WATTS BAR
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RHR and Coolant Circulation-Low Water Level
3.9.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. No RHR loop in B.1 Suspend operations Immediately
operation. involving a reduction

in reactor coolant
boron concentration.

AND

B.2 Initiate action to Immediately
restore one RHR loop
to operation.

AND

B.3 Close all containment 4 hours
penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate
of 2 [2000] gpm.

Unit 1
WATTS BAR

3.9-11 Amendment 0
Draft 08/92



Refueling Cavity Water Level
3.9.7

3.9 REFUELING OPERATIONS

3.9.7 Refueling Cavity Water Level

LCO 3.9.7

APPLICABILITY:

Refueling cavity water level shall be maintained ý 23 ft
above the top of reactor vessel flange.

------------ ---NOTE-----------------------
This LCO is not required to be met for the initial core
loading.

During CORE ALTERATIONS
During movement of irradiated fuel assemblies within

containment.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refueling cavity water A.1 Suspend CORE Immediately
level not within ALTERATIONS.
limit.

AND

A.2 Suspend movement of Immediately
irradiated fuel
assemblies within
containment.

AND

A.3 Initiate actions to Immediately
restore refueling
cavity water level to
within limits.

Unit 1
WATTS BAR

3.9-12 Amendment 0
Draft 08/92



Refueling Cavity Water Level
3.9.7

SURVEILLANCE REQUIREMENTS

SURVEI LLANCE FREQUENCY

SR 3.9.7.1 Verify refueling cavity water level is 24 hours
ý:23 ft above the top of reactor vessel
flange.

Unit 1
WATTS BAR

3.9-13 Amendment 0
Draft 08/92



Reactor Building Purge Air Cleanup

3.9 REFUELING OPERATIONS

3.9.8 Reactor Building Purge Air Cleanup Units

LCO 3.9.8

APPLICABILITY:

Two Reactor Building Purge Air Cleanup Units shall be
OPERABLE.

During CORE ALTERATIONS;
During movement of irradiated fuel assemblies witbin the
containment.

ACTIONS

CONDIT'ION REQUIRED ACTION' COMPLETION TIME

A. One Reactor Building A.1 Isolate the Immediately
Purge Air Cle.anup Unit inoperable air
inoperable. 

-cleanup unit'.

AND
Immediately

A.2 Verify the OPERABLE
air cleanup unit is
in operation.

B. Two Reactor Building B.1 Suspend CORE Immediately
Purge Air Cleanup Units ALTERATIONS.
inoperable.

AND

B.2 Suspend movement of Immediately
irradiated fuel
assemblies within
containment.

Unit 1
WATTS BAR 391

Amendment 0
Draft 08/92
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SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.8.1 Perform required filter testing in In accordance
accordance with the Ventilation Filter with the
Testing Program. Ventilation

Filter Testing
Program

Reactor Building Purge Air Cleanup Units
3.9.8

Unit 1
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Design Features
4.0

4.0 DESIGN FEATURES

4.1 Site

Site and Exclusion Boundaries

4.1.1 The site and exclusion boundaries shall be as shown in Figure
4.1-1.

Low Population Zone (LPZ)

4.1.2 The LPZ shall be as shown in Figure 4.1-2 (within the 3-mile
circle).

4.2 Reactor Core

Fuel Assemblies

4.2.1 The reactor shall contain 193 fuel assemblies. Each assembly
shall consist of a matrix of zirc6nium alloy fuel rods with an
initial composition of natural and/or slightly enriched uraniumdioxide (UO ) as fuel material. Limited substitutions ofzirconium ailoy or stainless steel filler rods for fuel rods, inaccordance with approved applications of fuel rod configurations,
may be used. Fuel assemblies shall be limited to those fueldesigns that have been analyzed with applicable NRC staff-approved
codes and methods and shown by tests or analyses to comply with
all fuel safety design bases. A limited number of lead testassemblies that have not completed representative testing may be
placed in non-limiting core regions.

Control Rod Assemblies

4.2.2 The reactor core shall contain [57] control rod assemblies. Thecontrol material shall be boron carbide with silver indium cadmium
tips for Cycle 1. Subsequent cycles may utilize any combinationof control rod assemblies with control material of boron carbid-with silver indium cadmium tips or full silver indium cadmium.

(continued)
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Design Features
4.0

(continued)

4.3 Fuel Storage

Criticality

4.3.1 The spent fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum U-235'enrichment of 3.15
weight percent;

b. Keff no greater than 0.95 if fully flooded with unborated
water, which includes an allowance for uncertainties as
described in Section 9.1 of the FSAR;

c. A nominal 10.7-inch center-to-center distance between fuel
assemblies placed in the high density fuel storage racks;

4.3.2. The new fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum U-235 enrichment of 4.3weight percent when 130 of the 130 cells are utilized or fuel
assemblies having a maximum U-235 enrichment of 5.05 weightpercent when utilizing 120 of the 130 cells, specifically
Cells D5 through D9 and G5 through G9 must remain empty when
fuel assemblies having an enrichment of between 4.3 and 5.05
weight percent are stored;

b. Keff no greater than 0.95 if fully flooded with unborated
water, which includes an allowance for uncertainties as
described in Section 9.1 of the FSAR;

c. Keff no greater than 0.98 if moderated by aqueous foam, which
includes an allowance for uncertainties as described in
Section 9.1 of the FSAR; and

d. A nominal 21-inch center-to-center distance between fuel
assemblies placed in the storage racks.

DrainaMe

4.3.3 The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 745 ft -
1 1/2 inches.

(continued)
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Design Features
4.0

(continued)

Capacity

4.3.4 The spent fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than [1,3121 fuel
assemblies.

Unit I
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Design Features
4.0

WATTS BAR NUCLEAR PLANT
SITE BOUNDARY/EXCLUSION AREA BOUNDARY

1000 0 1000 2000 300 FEET

500 0 500 METERS

Figure 4.1-1 (page I-of 1)
Site and Exclusion- Area Boundaries
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Design Features
4.0

( '
WATTS BAR NUCLEAR PLANT

3 MILE LOW,,POPULATION ZONE

SPRING CI

DECATUR

A SCALE 1:175000
2.5 0 2.5 5 MILE

Figure 4.1-2 (page I of 1)
Low Population Zone
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Responsibility
5.1

5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility

5.1.1 The Site Vice President shall be responsible for overall
activitites of the site, while the Plant Manager shall be
responsible for overall unit operation. The Site Vice President
and Plant Manager shall delegate in writing the succession to this
responsibility during their absence.

The Plant Manager, or his designee, in accordance with approved
administrative procedures, shall approve each proposed test orexperiment and proposed changes and modifications to unit systemsor equipment that affect nuclear safety prior to implementation.

The Shift Operations Supervisor (SOS) shall be responsible for thecontrol room command function. A management directive to thiseffect, signed by the Site Vice President shall be issued annually
to all station personnel. During any absence of the SOS from-the
control room while the unit is in MODE 1, 2, 3, or 4, an
individual with a valid Senior Reactor Operator (SRO) licenseshall be'designated to assume the control room command function.
During any absence of the SOS from the control room while the unitis in-MODE 5 or 6, an individual with a valid SRO license orReactor Operator license shall be designated to assume the control
room command function.

Unit 1
WATTS BAR
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Organization
5.2

5.0 ADMINISTRATIVE CONTROLS

5.2 Organization

5.2.1 Onsite and Offsite Organizations

Onsite and offsite organizations shall be established for unit
operation and corporate management, respectively. The onsite and
offsite organizations shall include the positions for activities
affecting safety of the nuclear power plant.

a. Lines of authority, responsibility, and communication shall
be defined and established throughout highest management
levels, intermediate levels, and all operating organization
positions. These relationships shall be documented and
updated, as appropriate, in organization charts, functional
descriptions of departmental responsibilities and
relationships, and job descriptions for key personnel
positions, or in equivalent forms of documentation. These
requirements shall be documented in the Nuclear Power
Organization Topical Report (TVA-NPOD89-A);

b. The Plant Manager shall be responsible for overall safe
operation of the ,plant and shall have control over those
onsite activities necessary for safe operation and
maintenance of the plant;

c. The Site Vice President shall have corporate responsibility
for overall plant nuclear safety and shall take any measures
needed to ensure acceptable performance of the staff in
operating, maintaining, and providing technical support to
the plant to ensure nuclear safety; and

d. The individuals who train the operating staff, carry out
radiological controls, or perform quality assurance
functions may report to the appropriate onsite manager;
however, these individuals shall have sufficient
organizational freedom to ensure their independence from
operating pressures.

(continued)
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Organization
5.2

(continued)

5.2.2 Unit Staff

The unit staff organization shall be as follows:

a. Each on-duty shift shall be composed of at least the minimum
shift crew composition shown in Table 5.2.2-1.

b. At least one licensed Reactor Operator (RO) shall be present
in the control room when fuel is in the reactor. In
addition, while the unit is in MODE 1, 2, 3, or 4, at least
one licensed Senior Reactor Operator (SRO) shall be present
in the control room.

c. A Radiological Control Technician shall be on site when fuel
is in the reactor. The position may be vacant for not more
than 2 hours, in order to provide for unexpected absence,
provided immediate action is taken to fill the required
position.

d. Either a licensed SRO or licensed SRO limited to fuel
handling who has no concurrent responsibilities during this
operation shall be present during fuel handling and shall
directly supervise all CORE ALTERATIONS.

e. Administrative procedures shall be developed and implementqd
to limit the working hours of unit staff who perform safety-
related functions (e.g., licensed SROs, licensed ROs,
radiological control technicians, auxiliary operators, and
key maintenance personnel).

Adequate shift coverage shall be maintained without routine
heavy use of overtime. The objective shall be to have
operating personnel work an 8, 10 or 12-hour day, nominal
40-hour week while the unit is operating. However, in the
event that unforeseen problems require substantial amounts
of overtime to be used, or during extended periods of
shutdown for refueling, major maintenance, or major plant
modification, on a temporary basis the following guidelines
shall be followed:

1. An individual should not be permitted to work more
than 16 hours straight, excluding shift turnover time;

(continued)
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Organization
5.2

Unit Staff (continued)

2. An individual should not be permitted to
than 16 hours in any 24-hour period, nor
24 hours in any 48-hour period, nor more
in any 7-day period, all excluding shift
time;

work more
more than
than 72 hours
turnover

3. A break of at least 8 hours should be allowed between
work periods, including shift turnover time;

4. Except during extended shutdown periods, the use of
overtime should be considered on an individual basis
and not for the entire staff on a shift.

Any deviation from the above guidelines shall be authorized
in advance by the Plant Manager or his designee, in
accordance with approved administrative procedures, or by
higher levels of management, in accordance with established
procedures and with documentation of the basis for granting
the deviation.

Controls shall be included in the procedures such that
individual overtime shall be reviewed monthly by the Plant
Manager or his designee to ensure that excessive hours have
not been assigned. Routine deviation from the above
guidelines is not authorized.

f. The individual directly supervising the Shift Operations
Supervisors shall hold an SRO license.

g. The Shift Technical Advisor (STA) shall provide advisory
technical support to the Shift Operations Supervisor (SOS)
in the areas of thermal hydraulics, reactor engineering, and
plant analysis with regard to the safe operation of the
unit.

Unit 1
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Organization
5.2

Table 5.2.2-1 (page 1 of 1)
Minimum Shift Crew Compositionlal

POS ITION W)
MINIMUM CREW NUMBER

UNIT IN MODE UNIT IN MODE
1, 2, 3, OR 4 5 OR 6

SOS 1 1
SRO 1 None
RO 21
AUO 41-
STA'c) 1 None

(a) The shift crew comrposition may be one Less than the minimuma requirements of Table 5.2.2-1 for not morethan 2 hours to accommodate unexpected absences of on-duty shift crew memrbers provided immnediate actionis taken to restore the shift crew comrposition to within the minimum requirements of Table 5.2.2-1.This provision does not permit any shift crew position to be Lunmanned upon shift change due to anoncoming shift crewman being Late or absent.

(b) Table Notation:

- Shift Operations Supervisor with a Senior Reactor Operator license;
- Individual with a Senior Reactor Operator license;
- Individual with a Reactor Operator license;

- Auxiliary Unit Operator;
- Shift Technical Advisor.

(c) The STA Position may be fiLted by an on-shift SOS or SRO provided the individual meets the CoemmissionPolicy Statement on Engineering Expertise on Shift.

Unit 1
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Unit Staff Qualifications
5.3

5.0 ADMINISTRATIVE CONTROLS

5.3 Unit Staff Qualifications

5.3.1 Each member of the unit staff shall meet or exceed the minimum
qualifications for comparable positions as specified in the TVA
Nuclear QualityAssurance Plan (TVA-NQA-PLN89-A). In addition,
the Shift Technical Advisor shall meet the qualifications
specified by the Commission Policy Statement on Engineering
Expertise on Shift.

Unit I
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Training
5.4

5.0 ADMINISTRATIVE CONTROLS

5.4 Training

5.4.1 A retraining and replacement training program for the unit staff
shall be maintained under the direction of the Plant Manager and
shall meet or exceed the requirements of 10 CFR 55 and the TVA
Nuclear Quality Assusrance Plan (TVA-NQA-PLN89-A), and shall
include familiarization with relevant industry operating
experience.

Unit 1
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Reviews and'Audits
5.5

5.0 ADMINISTRATIVE CONTROLS

5.5 Reviews and Audits

The plant staff organization provides reviews of day-to-day activities to
ensure they are conducted in a safe manner. The Plant Operations ReviewCommittee (PORC) is a multi-disciplined committee responsible for providing anoversight review of documents required for the safe operation of the plant.
The PORC advises the Plant Manager on all matters related to nuclear safety.
Also, Technical Reviewers provide for reviews of procedure changes andproposed changes to structures, systems, and components that affect nuclear
safety in their area of expertise. These technical reviews determine the needfor a cross-disciplinary review and whether or not an unreviewed safety
question is involved.

The Nuclear Assurance organization provides independent technical reviews and
audits of activities effecting nuclear plant safety. The Nuclear SafetyReview Board (NSRB) is an off site committee which provides senior level
oversight of TVA's nuclear program with respect to nuclear safety. The NSRBreviews include the activities of the line organizations, as Well as otherreview, audit and verification organizations. The NSRB advises the Senior
Vice President, Nuclear Power (SVP,NP), on the adequacy and implementation ofTVAs nuclear safety policies and programs. The NSRB also provides seniQr
level management with an assessment of facility operations and recommendations
to improve nuclear safety and plant reliability.

5.5.1 Plant Reviews

The items in Specification 5.5.1.2 receive varying degrees of
review, before final approval or use, as specified in approved
administrative procedures. The degree of review shall be
commensurate with the potential to affect nuclear safety. As a
minimum each item shall be reviewed by at least one individual
knowledgeable in the subject matter and cross-disciplinary
review(s) shall be obtained, as needed, before approval.

The staff shall provide technical and cross-disciplinary reviews.
These reviews shall be governed by administrative procedures for
items considered under Specification 5.5.1.2. The sponsor of
each item shall be responsible for the conduct of all reviews.

(continued)
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Reviews and Audits
5.5

5.5.1 Plant Reviews (continued)

a. Plant Technical Review Process

Technical Reviewers shall be chosen by the discipline
supervisors to perform technical reviews based on the
individual's training, experience, and knowledge level.
Technical Reviewers assigned the respon-sibility for reviewing
for 10 CFR 50.59 requirements shall receive training in this
process. Technical Reviewers shall not review their own
work. The minimum qualification requirements shall be as
recommended in Section 4 of ANSI N18.1-1971.

1. Organization

Each supervisor is responsible for ensuring that
technical reviewers are available for reviews for the
equipment, systems, programs, procedures and other areas
under their supervision, and that reviews are performed
to detect-safety questions.

2. Reporting

Technical Reviewers report to their supervisors or PORCon all activities and findings. The- signed documentprocessing form(s) shall serve as the reviewer's approvalrecommendation to the designated Approv al Authority.

b. Plant Operations Review Committee (PORC)

The PORC shall be the onsite review committee. The committeeshall function as *a multi-disciplinary review body for itemswhich affect plant' nuclear safety. PORC shall be organized
and shall conduct business as described below:

1. Composition

Chairman: Plant Manager
Member: Operations Manager
Member: Maintenance Manager
Member: Technical Support Manager
Member: Quality Assurance Representative
Member: Site Radiological Control Manager
Member: Site Nuclear Engineering Representative

'(continued)
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Reviews and Audits
5.5

5.5.1 Plant Reviews (continued)

Individuals performing the duties and serving in the
official capacity of the above titled member positions may
be considered, if qualified, the PORC Member for quorum
purposes.

The qualifications required to serve as a member or
alternate member shall be specified with the minimum
qualifications as recommended in Section 4 of ANSI
N18.1-1971, except for the Site Radiological Control
Manager who must meet the qualifications of Regulatory
Guide 1.8, Revision 2.

2. Alternates

All alternate members shall be appointed in writing by the
PORC Chairman to serve on a temporary basis; however, no
more than two alternates shall participate as voting
members in PORC activities at any one time.

3. Meeting Frequency

The PORC shall meet on an as needed basis as convened by
the PORC Chairman or his designated alternate.

4. Quorum

The PORC quorum shall consist of the Chairman or his
designated alternate and four members of which two may be
alternates.

5. Reporting

The PORC reports to the Plant Manager on all activities and
findings. The meeting minutes shall serve as the official
correspondence from PORC to the Plant Manager. PORC
recommendations shall be recorded in the minutes and
submitted to the Plant Manager by the PORC Chairman.

(continued)
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Reviews and Audits
5.5

(continued)

5.5.1.1 Functions

a. The PORC shall:

1. Advise the Plant Manager on all matters related to nuclear
safety;

2. Recommend to the Plant Manager, or his designee, approval
or disapproval of procedures that delegate review
responsibilities of items considered under Specifications
5.5.1.2.a and 5.7.1.3;

3. Recommend to the Plant Manager, or his designee, approval
or disapproval of items considered under Specifications
5.5.1.2.a.1 through 5.5.1.2.a.5 prior to their
implementation, except as provided in Specification
5.7.1.3;

4. Determine whether each item considered under Specifications
* 5.5.1.2.a.1 through 5.5.1.2.a.4 constitutes an unreviewed

safety question as defined in 10 CFR 50.59; and-

5. Notify the Site Vice President and the Nuclear Safety
* Review Board (NSRB) of any safety-significant disagreement

between the P.ORC and the Plant'Manager within 24 hours.
However, the Plant Manager shall have responsibility for
resolution of such disagreements pursuant to Specification
5.1.1.

b. The Technical Reviewer(s) shall:

1. Advise his supervisor and/or PORC on all matters related to
nuclear safety;

2. Determine the need for additional reviews by other
disciplines and ensure that identified reviews are
conducted for items considered under Specification
5.5.1.2.b prior to their implementation, except as provided
in Specification 5.7.1.3;

(continued)
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Reviews and Audits
5.5

5.5.1.1 Functions (continued)

3. Recommend to *the designated Approval Authority, approval or
disapproval of items considered under Specification
5.5.1.2.b prior to their implementation, except as provided
in Specification 5.7.1.3; and

4. Determine whether each item considered under Specifications
5.5.1.2.b.1 through 5.5.1.2.b.4 constitutes an unreviewed
safety question as defined in 10 CP~R 50.59.

5.5.1.2 Responsibilities

a. The PORC shall be responsible for the review of:

1. Administrative procedures required by Specification 5.7.1.1
and changes thereto;

2. Program descriptions for programs required by Specification
5.7.2 and changes thereto;

3. All proposed changes and modifications to .uni-t systems-or
equipment that affect nuclear safety;

4. All proposed tests and experi'ments that affect nuclear
safety; and

5. All proposed changes to these Technical Specifications
(TS), their Bases, and the Operating License.

b. The Technical Reviewers shall be responsible for the technical
review of:

1. Proposed procedures required by Specification 5.7.1.1 and
changes thereto;

2. Proposed programs required by Specification 5.7.2 and
changes thereto;

3. Proposed changes and modifications to unit systems or
equipment that affect nuclear safety;'

4. Proposed tests and experiments that affect nuclear safety;
and

(continued)
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Reviews and Audits
5.5

5.5.1.2 Responsibilities (continued)

5. Proposed changes to these Technical Specifications (TS),
their Bases, and the Operating License.

5.5.2 Offsite Review and Audit

The Nuclear Safety Review Board (NSRB) shall function to providefor independent review as specified in Specification 5.5.2.2 and
oversight of the audits and technical reviews as specified in
5.5.2.3 and 5.5.2.4.

The Chairman, members, and alternate members of the NSRB shallmeet the qualification requirements of ANSI 18.7, 1976/ANS 3.2
Section 4.3.1.

Nuclear Assurance (NA) shall function to provide audits and
onsite technical reviews as specified in Specifications 5.5.2.3
and 5.5.2.4.

NA audit personnel shall meet the qualification requirements ascommitted to the NRC in TVA's Nuclear Quality Assurance Plan
(TVA-NQA-PLN89-A).
NA onsite technical review personnel shall have a bachelor's
degree in engineering or equivalent and two to four years
experience in their field, including one to two years nuclear
experience.

5.5.2.1 Functions

The NSRB shall, as a minimum, incorporate the following functions
that:

a. Advise the Senior Vice President, Nuclear Power on all matters
related to nuclear safety;

b. Recommend to the Senior Vice President, Nuclear Power, any
corrective action to improve nuclear safety and plant
operation; and

c. Notify the Senior Vice President, Nuclear Power of any safetysignificant disagreement between the NSRB and the organization
or function being reviewed within 24 hours.

(continued)
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Reviews and Audits

(continued) 
5.5

5.5.2.2 NSRB Review Responsibilities

The NSRB shall be responsible for the review of:

a. The 10 CFR 50.59 Safety Evaluation Program;

b. Proposed changes to procedures, equipment, or systems that
involve an unreviewed safety question as defined in
10 CFR 50.59;

c. Proposed tests or experiments that involve an unreviewed
safety question as defined in 10 CFR 50.59;

d. Proposed changes to TS and the Operating License;

e. Violations of codes, regulations, orders, license
requirements, and internal procedures or instructions having
nuclear safety significance;

f. All Licensee Event Reports required by 10 CFR 50.73;

g. Plant staff performance;

h. Indications of unanticipated deficiencies in any aspect of
design or operation of structures, systems, or components that
could affect nuclear safety;

i. Significant accidental, unplanned, or uncontrolled radioactive
releases, including corrective action to prevent recurrence;

j. Significant operating abnormalities or deviations from normal
and expected performance of equipment that affect nuclear
safety; and

k. Implementation of the corrective action program.

Minutes of each NSRB meeting and reports of these reviews shall.
be forwarded to the Senior Vice President, Nuclear Power within
30 days following completion of the review.

5.5.2.3 Nuclear Assurance Audit Responsibilities

Nuclear Assurance is responsible for the audit program whose
audit responsibilities shall encompass:

(continued)
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Reviews and Audits
5.5

5.5.2.3 Nuclear Assurance Audit Responsibilities (continued)

a. The conformance of unit operation to provisions contained
within the TS and applicable license conditions;

b. The training and qualifications of the unit staff;

c. Safety evaluationt for changes to procedures, equipment or
systems, and tests or experiments completed under theprovisions of 10 CFR 50.59, to verify that such actions do not
constitute an unreviewed safety question;

d. The advisement to management of the audited organization, and
appropriate senior management, of the audit results as they
relate to nuclear safety;

e. The implementation of all programs required by
Specification 5.7.2;

f. Actions taken to correct deficiencies occurring in equipment,structures, systems, components, or method of operation that
affect nuclear safety; and

g. Other activities and documents as requested by the Senior Vice
President , Nuclear Power.

Reports or records of these audits shall be forwarded to theSenior Vice President, Nuclear Power and auldited organization ascommitted to the NRC in the Nuclear Quality Assurance Plan.

5.5.2.4 Nuclear Assurance Technical Review Responsibilities

Nuclear Assurance is responsible for technical review whose
responsibilities shall encompass:

a. Plant operating characteristics, NRC issuances, industry
advisories, Licensee Event Reports, and other sources that mayindicate areas for improving plant safety;

b. Plant operations, modifications, maintenance, and surveillance
to verify independently that these activities are performed
safely and correctly and that human errors are reduced as much
as practical;

'(continued)
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Reviews and Audits
5.5

5.5.2.4 Nuclear Assurance Technical Review Responsibilities (continued)

c. Internal and external operational experience information that
may indicate areas for improving plant safety; and

d. Making detailed recommendations through the Site Vice
President, for revising procedures, equipment modifications or
other means of improving nuclear safety and plant reliability.

5.5.3 Records

Written records of reviews and audits shall be maintained. As a
minimum these records shall include:

a. Results of the activities conducted under the provisions of
Section 5.5;

b. Recommendations to the management of the organization being
audited;

" c. An assessment of the safety significance of the review or-
audit findings;

d. Recommended approval or disapproval of items considered under
Specifications 5.5.1.2.a.1 through 5.5.1.2.b-5; and

e. Determination whether each item considered under
Specifications 5.5.1.2.a.1 through 5.5.1.2.a.4, and
5.5.1.2.b.1 through 5.5.1.2.b.4 constitutes an unreviewed
safety question as defined in 10 CFR 50.59.
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Technical Specifications (TS) Bases Control
5.6

5.0 ADMINISTRATIVE CONTROLS

5.6 Technical Specifications (TS) Bases Control

Changes to the Bases of the TS shall be made under
administrative controls.and reviewed according to
Specification 5.5.1.

appropriate

Licensees may make changes to Bases without prior NRC approval
provided the changes do not involve either of the following:

a. A change in the TS incorporated in the license; or

b. A change to the updated FSAR or Bases that involves an
unreviewed safety question as defined in 10 CFR 50.59.

The Bases Control Program shall contain provisions to ensure that
the Bases are maintained consistent with the FSAR.

Proposed changes that meet the
shall be reviewed and approved
implementation. Changes to the
NRC approval shall be provided
consistent with 10 CFR 50.71.

criteria of Specification 5.6.2
by the NRC prior to
Bases implemented without prior
to the NRC on a frequency
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Procedures, Programs, and Manuals
5.7

5.0 ADMINISTRATIVE CONTROLS

5.7 Procedures, Programs, and Manuals

5.7.1 Procedures

5.7.1.1 Scope

Written procedures shall be established, implemented, and
maintained covering the following activities:

a. The applicable procedures recommended in Regulatory
Guide 1.33, Revision 2, Appendix A, February 1978;

b. The emergency operating procedures required to implement the
requirements of NUREGL0737 and NUREG-0737, Supplement 1, as
stated in [Generic Letter 82-33];

c. Security plan implementation;

d . Site Radiological Emergency Plan implementation;

e. Quality assurance for effluent and environmental monitoring;

f. Fire Protection Program implementation; and

g. All programs specified in Specification 5.7.2.

5.7.1.2 Review and Approval

Each procedure of Specification 5.7.1.1, and changes thereto,shall be reviewed in accordance with Specification 5.5.1,
approved by the Plant Manager or his designee in accordance withapproved administrative procedures prior to implementation,
except as specified in Specification 5.7.1.3, and reviewed
periodically as set forth in administrative procedures.

5.7.1.3 Temporarily Approved Changes

Temporarily Approved changes to procedures of
Specification 5.7.1.1 may be made provided:
a. The intent of the existing procedure is not altered;

(continued)
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Procedures, Programs, and Manuals
5.7. (continued)

5.7. 1.3 Temporarily Approved Changes (continued)

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator
license on the unit affected; and

c. The change is documented and reviewed in accordance with
Specification 5.5.1 and approved by the Plant Manager or hisdesignee in accordance with approved administrative procedures
with-in 14 days of implementation.

5.7.2 Programs and Manuals

The following programs shall be established, implemented, and
maintained.

5.7.2.1 Radiation Protection Program

Procedures for personnel radiation protection shall be prepared
consistent with the requirements of 10 CFR 20 and shall be
approved, maintained, and adhered to for all operations involving
personnel radiation exposure.

5.7.2.2 Process Control Program (PCP)

The PCP shall describe the program to ensure that processing andpackaging of solid radioactive wastes will be accomplished inaccorcance to with 10 CFR 20, 10 CFR 61, and 10 CFR 71; stateregulations; burial ground requirements; and other requirements
governing the disposal of solid radioactive waste.

Licensee-initiated changes to the PCP:

a. Shall be documented and records of reviews performed shall be
retained. This documentation shall contain:
1. Sufficient information to support the change(s) and

appropriate analyses or evaluations justifying the
change(s); and

(continued)
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(continued)

5.7.2.2 Process Control Program (PCP) (continued)

2. A determination that the change(s) maintain the overall
conformance of the solidified waste product to the
existing requirements of Federal, State, or other
applicable regulations.

b. Shall be effective after review and acceptance by the PORC and
the approval of the Plant Manager.

5.7.2.3 Offsite Dose Calculation Manual (ODCM)

a. The ODCM shall contain the methodology and parameters used in
the calculation of offsite doses resulting from radioactive
gaseous and liquid effluents, in the calculation of gaseous
and liquid effluent monitoring alarm and trip setpoints, and
in the conduct of the Radiological Environmental Monitoring
Program;

b. *The ODCM shall also contain the Radioactive Effluent Controls
and Radiological Environmental Monitoring programs required by
Specifications 5.7.2.7 and 5.7.2.8, and descriptions of the
information that should be included in the Annual Radiological
Environmental Operating, and Radioactive Effluent Release
Reports required by Specification 5.9.1.3 and Specification
5.9.1.4.

Licensee-initiated changes to the ODCM:

a. Shall be documented and records of reviews performed shall be
retained. This documentation shall contain:

1. Sufficient information to support the change(s)
together with the appropriate analyses or evaluations
justifying the change(s),

2. A determination that the change(s) maintain the levels
of radioactive effluent control required by
10 CFR 20.106, 40 CFR 190, 10 CFR 50.36a, and
10 CFR 50, Appendix I, and not adversely impact the
accuracy or reliability of effluent, dose, or setpoint
calculat'ons.

b. Shall become effective after review and acceptance by the PORC
and the approval of the Plant Manager.

(continued)
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(continued)

5.7.2.3 Offsite Dose Calculation Manual (ODCM) (continued)

c. Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODCM as a part of or concurrent
with the Radioactive Effluent Release Report for the period ofthe report in which any change in the ODCM was made. Each
change shall be identified by mark *ings in the margin of theaffected pages, clearly indicating the area* of
the page that was changed, and shall indicate the date (i.e.,
month and year) the change was implemented.

5.7.2.4 Primary Coolant Sources Outside Containment

This program provides controls to minimize leakage from thoseportions of systems outside containment that could Contain highlyradi ,oactive fluids during a serious transient or accident tolevels as low as practicable. The systems include the
Containment Spray, Safety Injection,- Residual Heat Removal,_Chemical and Volume Control, RCS sampling, and Waste Gas. The
program shall include the following:

a. Preventive maintenance and periodic visual inspection,
requirements; and

b. Integrated leak test requirements for each system at refueling
cycle intervals or less.

5.7.2.5 In-Plant Radiation Monitoring

This program provides controls to ensure the capability toaccurately determine the airborne iodine concentration in vitalareas under accident conditions. This program shall include the
following:

a. Training of personnel;

b. Procedures for monitoring; and

c. Provisions for maintenance of sampling and analysis equipment.

5.7.2.6 Post-Accident Sampling

This program provides controls that ensure the capability to
obtain and analyze reactor coolant, radioactive gases and

(conti nued)
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5.7.2.6 Post-Accident Sampling (continued)

particulates in plant gaseous effluents and containment
atmosphere samples under accident conditions. The program shall
include the following:

a. Training of personnel;

b. Procedures for sampling and analysis; and

c. Provisions for maintenance of sampling and analysis equipment.

5.7.2.7 Radioactive Effluent Controls Program

This program conforms to 10 CFR 50.36a for the control of
radioactive effluents and for maintaining the doses to members of
the public from radioactive effluents as low as reasonably
achievable. The program shall be contained in the ODCM, shall beimplemented by procedures, and shall include remedial actions-to
be taken whenever the program limits are exceeded. 'The program
shall include the following elements:

a. Limitations on the functional capability of radioactive liquid
and gaseous monitoring instrumentation including surveillance
tests and setpoint determination in accordance with the
methodology in the ODCM;

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unrestricted areas, conforming
to 10 CFR 20, Appendix B, Table II, Column 2;

c. Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with
the methodology and parameters in the ODCM;

d. Limitations on the annual and quarterly doses or dose
commitment to a member of the public from radioactive
materials in liquid effluents released from each unit to
unrestricted areas, conforming to 10 CFR 50, Appendix I;

e. DLtermination of cumulative and projected dose contributions
from radioactive effluents for the current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODCM at least every 31 days;

(continued)
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5.7.2.7 Radioactive Effluent Controls Program (continued)

f. Limitations on the functional capability and use of the liquid
and gaseous effluent treatment systems to ensure that
appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses in a period
of 31 days would exceed 2% of the guidelines for the
annual dose or dose commitment, conforming to 10 CFR 50,
Appendix I;

g. Limitations on the dose rate resulting from radioactive
material released in gaseous effluents to areas beyond the
site boundary conforming to the dose associated with
10 CFR 20, Appendix B, Table II, Column 1;

h. Limitations on the annual and quarterly air doses resulting
from noble gases released in gaseous effluents from eacl unit
to areas beyond the site boundary, conforming to 10 CFR 50,
Appendix I;

i. Limitations on, the annual and quarterly doses to a member of
the public from iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half-lives greater than
8 days in gaseous effluents released from each unit to areas
beyond the site boundary, conforming to 10 CFR 50, Appendix I;
and

j. Limitations on the annual dose or dose commitment to any
member of the public due to releases of radioactivity and to
radiation from uranium fuel cycle sources, conforming to
40 CFR 190.

5.7.2.8 Radiological Environmental Monitoring Program

This program is for monitoring the radiation and radionuclides in
the environs of the plant. The program shall provide
representative measurements of radioactivity in the highest
potential exposure pathways and verification of the accuracy of
the effluent monitoring program and modeling of environmental
exposure pathways. The program shall be contained in the ODCM,
shall conform to the guiJance of 10 CFR 50, Appendix I, and shall
include the following:

(continued)
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5.7.2.8 Radiological Environmental Monitoring Program (continued)

a. Monitoring, sampling, analysis, and reporting of radiation and
radionuclides in the environment in accordance with the
methodology and parameters in the ODCM;

b. A Land Use Census to ensure that changes in the use of areas
at and beyond the site boundary are identified and that
modifications to the monitoring program are made if required
by the results of this census; and

c. Participation in an Interlaboratory Comparison Program to
ensure that independent checks on the precision and accuracy
of the measurements of radioactive materials in environmental
sample matrices are performed as part of the quality assurance
program for environmental monitoring.

5.7.2..9 Component Cyclic or Transient Limit

This program provides controls to track the FSAR Section 5.2.1.5
cyclic and transient occurrences to ensure that components are
maintained within the design limits.

5.7.2.10 Inservice Inspection Program

This program provides controls for inservice inspection of ASME
Code Class 1, 2, and 3 components, including applicable supports.
The program shall include the following:

a. Provisions that inservice inspection of ASME Code Class 1, 2,
and 3 components shall be performed in accordance with ASME
Boiler and Pressure Vessel Code and Addenda, Section XI, as
required by 10 CFR 50.55a(g), except where relief has been
requested from the NRC pursuant to 10 CFR 50.55a(g)(6)(i) and
10 CFR 50.55a(a)(3);

b. The provisions of SR 3.0.2 are applicable to the frequencies
for performing inservice inspection activities;

c. Inspection of each reactor coolant pump flywheel per the
recommendations of Regulation Position C.4.b of Regulatory
Guide 1.14, Revision 1, August 1975; and

d. Nothing in the ASME Boiler and Pressure Vessel code shall be
construed to supersede the requirements of any TS.

(continued)
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(continued)

5.7.2.11 Inservice Testing Program

This program provides controls for inservice testing of ASME Code
Class 1, 2, and 3 components including applicable supports. The
program shall include the following:

a. Provisions that inservice testing of ASME Code Class 1, 2, and
3 pumps, valves, and snubbers shall be performed in accordance
with Section XI of the ASME Boiler and Pressure Vessel Code
and applicable Addenda as required by 10 CFR 50.55a(g), exceptwhere relief has been requested from the Commission pursuant
to 10 CFR 50.55a(g)(6)(i) and 10 CFR 50.55a(a)(3), or as
provided in GL89-04;

b. Testing frequencies specified in Section XI of the ASME Boiler
and Pressure Vessel Code and applicable Addenda as follows:

ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for Required frequencies
inservice testing for performing inservice-7
activities testing activities

Weekly
Monthly
Quarterly or every

3 months
Semiannually or

every 6 months
Every 9 months
Yearly or annually
Biennially or every
2 years

At least once per
At least once per

7 days
31 days

At least once per 92 days

least
least
least

once
once
once

per 184 days
per 276 days
per 366 days

At least once per 731 days

c. The provisions of SR 3.0.2 are applicable to the above
required Frequencies for performing inservice testing
activities;

d. The provisions of SR 3.0.3
activities; and

e. Nothing in the ASME Boiler
construcd to supersede the

are applicable to inservice testing

and Pressure Vessel Code shall be
requirements of any TS.

(continued)
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(continued)

5.7.2.12 Steam Generator (SG) Tube Surveillance Program

Each SG shall be demonstrated OPERABLE by performance of aninservice inspection program. The program shall include the
following:

a. SG tube sample size selection, sample size expansion, and
inspection result classification criteria. Sample selection
and testing shall be in accordance with Regulatory Guide 1.83,
Revision 1, July 1975.

b. The establishment of SG tube inspection frequency dependent
upon inspection result classification. Inspection frequency
shall be in accordance with Regulatory Guide 1.83, Revision 1,
July 1975.

c. SG tube plugging/repair limits. These limits shall be 40% ofthe nominal tube wall thickness consistent with Regulatory
Guide 1.83, Re'lision 1, July 1915.

d. Specific definitions and limits for steam generator tubi
inservice inspection acceptance criteria consistent with
Regulatory Guide 1.83, Revision 1, July 1975.

e. The minimum type testing to determine tube i-ntegrity.

The content and frequency of written reports shall be in
accordance with Specification 5.9.2.

The provisions of SR 3.0.2 are applicable to Steam Generator Tu beSurveillance Program inspection frequencies except those
established by Category C-3 inspection results.

5.7.2.13 Secondary Water Chemistry Program

This program provides controls for monitoring seconda~ry waterchemistry to inhibit SG tube degradation and low pressure turbinedisc stress corrosion cracking. The program shall include:

a. Identification of a sampling schedule for the critical
variables and control points for these variables;

b. Identification of the procedures used to measure the values of
the critical variables;

(conti nued)
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5.7.2.13 Secondary Water Chemistry Program (continued)

c. Identification of process sampling points which shall include
monitoring the discharge of the condensate pumps for evidence
of condenser in-leakage;

d. Procedures for the recording and management of data;

e. Procedures defining corrective actions for all off-control
point chemistry conditions; and

f. A procedure identifying the authority responsible for the
interpretation of the data and the sequence and timing of
administrative events, which is required to initiate
corrective action.

5.7.2.14 Ventilation Filter Testing Program

A program shall be established to implement the following required
testing of ESF filter ventilation systems at the frequencies
.specified in, and in accordance with, RegltrGud1.2
Revision 2, and ASME N510-1989. gltr ud .2

1,.. Demonstrate for each of the ESF systems that an inplace test
of the HEPA filters shows a penetration and system bypass
within acceptance criterion when tested in accordance with RG.1.52, Revision 2 and ASME N510-1989 at the system flowrate
specified below.

(conti nued)
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5.7.2.14 Ventilation Filter Testing Program (continued)

ACCEPTANCE FLOW
ESF VENTILATION SYSTEM CRITERIA RATE

Reactor Building Purge Less than 1.00% 14,000 cfm + 10%

Emergency Gas Less than 0.05% 4,000 cfm + 10%
Treatment

Auxiliary Building Gas Less than 0.05% 9,000 cfm + 10%
Treatment

Control Room Emergency Less than 1.00% 4,000 cfm + 10%

2. Di'monstrate for each of the ESF systems that. an inplace test
of the charcoal adsorber shows a penetration and system bypass
within acceptance criterion when tested in accordance with
Regulatory Guide 1.52, Revision 2 and.ASME N510-1989 at the
system flowrate specified below.

ACCEPTANCE FLOW
ESF VENTILATION SYSTEM CRITERIA RATE

Reactor Building Purge Less than 1.00% 14,000 cfm + 10%

Emergency Gas Less than 0.05% 4,000 cfm + 10%
Treatment

Auxiliary Building Gas Less than 0.05% 9,000 cfm + 10%

Treatment

Control Room Emergency Less than 1.00% 4,000 cfm + 10%

(conti nued)
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5.7.2.14 Ventilation Filter Testing Program (continued)

3. Demonstrate for each of the ESF systems that a laboratory test
of a sample of the charcoal adsorber, when obtained as
described in Regulatory Guide 1.52, Revision 2, shows the
methyl iodide penetration less than the value specified below
when tested in accordance with ASTM D3803-1989 at a
temperature of < 30°C and greater than or equtal to the
relative humidity specified below.

METHYL IODIDE RELATIVE

ESF VENTILATION SYSTEM PENETRATION HUMIDITY

Reactor Building Purge Less than 10% 95%

Emergency Gas Less than 70%
Treatment 0.175%

Auxiliary Building Gas Less than 70%
Treatment 0.175%

Control Room Emergency Less than 1% 70%

4. Demonstrate for each of the ESF systems that the pressure drop
across the entire filtration unit is less than the value
specified below when tested in accordance with Regulatory
1.52, Revision 2 and ASME N510-1989 at the system flow rate
specified below.

PRESSURE FLOW
ESF VENTILATION SYSTEM DROP RATE

Reactor Building Purge Less than [6.0] 14,000 cfm + 10%
inches water

Emergency Gas Less than [8.0] 4,000 cfm + 10%
Treatment inches-water

Auxiliary Building Gas Less than [8.0] 9,000 cfm + 10%
Treatment inches water

Control Room Emergency Less than [8.0] 4,000 cfm + 10%
inches water

(continued)
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5.7.2.14 Ventilation Filter Testing Program (continued)

5. Demonstrate that the heaters for each of the ESF systems
dissipate the value specified below when tested in accordance
with ASME N510-1989.

ESF VENTILATION SYSTEM AMOUNT OF HEAT

Emergency Gas 20 + 2.0 kW
Treatment

Auxiliary Building Gas 50 + 5.0 kW
Treatment

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Ventilation Filter Testing Program test frequencies.-

5.7.2.15 Explosive Gas and Storage.Tank Radioactivity Monitoring Program

This program provides controls for potentially explosive gas
mixtures contained in the waste gas holdup system, the quantity ofradioactivity contained in gas storage tanks, and the quantity ofradioactivi 'ty contained in unprotected outdoor liquid storage
tanks. The gaseous radioactivity quantities shall be determined
following the methodology in Branch Technical Position (BTP) ETSB11-5, "Postulated Radioactive Release due to Waste Gas System Leakor Failure."* The liquid radwaste quantities shall be determined
in accordance with Standard Review Plan Section 15.7.3,
"Postulated Radioactive Release due to Tank Failures."
The program shall include:

a. The limits for the concentrations of hydrogen and oxygen in
the Waste Gas Holdup System and a surveillance program to
ensure the limits are maintained. Such limits shall be
appropriate to the system's design criteria (i.e., whether or
not the system is designed to withstand a hydrogen explosion),

(continued)
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5.7.2.15 Explosive Gas and Storage Tank Radioactivity Monitoring Program
(continued)

b. A surveillance program to ensure that the quantity of
radioactivity contained in each gas storage tank is less than
the amount that would result in a whole body exposure of > 0.5
rem to any individual in an unrestricted area, in the event of
an uncontrolled release of the tank's contents, and

c. A surveillance program to ensure that the quantity of
radioactivity contained in all outdoor liquid radwaste tanks
that are not surrounded by liners, dikes, or walls, capable
of holding the tanks' contents and -that do not have tank
overflows and surrounding area drains connected to the Liquid
Radwaste Treatment System is less than the amount that would'
result in concentrations equaling or exceeding the limits of
10 CFR Part 20, Appendix B, Table II, Column 2 at the nearest
potable water supply and the nearest surface water supply inan unrestricted area, in the event of an uncontrolled release
of the tank's contents.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to theExplosive Gas and Storage Tank Radioactivity Monitoring Program
surveillance frequencies.

5.7.2.16 Diesel Fuel Oil Testing Program

A diesel fuel oil testing program to implement required testing offuel oil stored in, or prior to transfer to, the 7-day storage
tanks shall be established. The program shall include sampling
and testing requirements, and acceptance criteria, all in,
accordance with applicable ASTM standards. The purpose of the
program is to establish the-following:

a. Acceptability of new fuel oil for use prior to addition tothe 7-day storage tanks by determining that the fuel oil has:

1. An API gravity or an absolute specific gravity within
limits;

2. A flash point and kinematic viscosity within limits for
ASTM 20 fuel oil;

(conti nued)
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5.7.2.16 Diesel Fuel Oil Testing Program (continued)

3. A clear and bright appearance with proper color.

b. Other properties for ASTM 2D fuel oil are within limits
wi~thin 31 days following sampling and addition to the 7-day
storage tanks.

c. Total particulate concentration of the fuel oil in each of
the four interconnected tanks which constitute a 7-day
storage tank is within limits when tested every 31 days inaccordance with ASTM D-2276, Method A-2 or A-3.

5.7.2.17 Fire Protection Program

This program provides controls to ensure that-appropriate fireprotection measures are maintained to protect the plant from fireand to efisure the capability to achieve and maintain safe shutdown
in the event of a fire is maintained.
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5.0 ADMINISTRATIVE CONTROLS

5.8 Safety Function Determination Program (SFDP)

5.8.1 This program ensures loss of safety function is detected and
appropriate actions taken. Upon failure to meet two or more LCOs
at the same time, an evaluation shall be made to determine if lossof safety function exists. Additionally, other appropriate
limitations and remedial or compensatory actions may be identified
to be taken as a result of the support system inoperability andcorresponding exception to entering supported system Condition andRequired Actions. This program implements the requirements of
LCO 3.0.6.

5.8.2 The SFDP shall contain the following:

a. Provisions for-cross-train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected.

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists.

c. Provisions to ensure that an inoperable, supported system's
Completion Time is not inappropriately extended as a result
of multiple support system inoperabilities.

d. Other appropriate limitations and remedial or compensatory
actions.

5.8.3 A loss of safety function exists when, assuming no concurrent
.single failure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss ofsafety function may exist when a support system is inoperable,
and:

a. A required system redundant to system(s) supported by the
inoperable support system is also inoperable (Case A); or

b. A required system redundant to system(s) in turn supported bythe inoperable supported system is also inoperable (Case B);
or

c. A required system redundant to support system(s) for the
supported systems (a) and (b) above is also inoperable (Case
C).

(continued)
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5.8.3 (continued)

Generic Example:

Train A

System i
4,

System ii
4,

System iii
4,

System iv

Train B

System i *.-Case C

*--(Support System
Inoperable)

System ii
4,

System iii
.4,

System iv

*--Case A

*-Case B

The Safety Function Determination Program identifies where a loss
of safety function exists. If a loss of safety function is
determined to exist by this program, the appropriate Conditions
and Required Actions of the LCO in which the loss of safety
function exists are required to be entered.
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5.0 ADMINISTRATIVE CONTROLS

5.9 Reporting Requirements

5.9.1 Routine Reports

ThR following reports shall be submitted in accordance with
10 CFR 50.4.

5.9.1.1 Startup Report

A summary report of plant startup and power escalation testing
shall be submitted following:

a. Receipt of an Operating License;

b. Amendment to the license involving a planned increase in
power level;

C. Installation of fuel that has a different design or has been
manufactured by a different fuel supplier; and

d. Modifications that may have significantly altered the
nuclear, thermal, or hydraulic performance of the unit.

The initial Startup Report shall address each of the power
ascension tests identified in FSAR, Chapter 14, and shall include
a description of the measured values of the operating conditions
or characteristics obtained during the test program and a
comparison of these values with design predictions and
specifications. Any corrective actions that were required to
obtain satisfactory operation shall also be described. Any addi-
tional specific details required in license conditions based on
other commitments shall be included in this report. Subsequent
Startup Reports shall address startup tests that are necessary to
demonstrate the acceptability of changes and modifications.

Startup Reports shall be submitted within 90 days following
completion of the Power Ascension Test Program; 90 days following
resumpti * on or commencement of commercial power operation; or
9 months following initial criticality, whichever is earliest. If
the Startup Report does not cover all three events (i.e.; initial
criticality, completion of Power Ascension Test Program, and
resumption or commencement of commercial operation), supplementary
reports shall be submitted at least every 3 months until all three
events have been completed.

(continued)

Unit 1 5.0-35 Amendment 0
WATTS BAR Draft 08/92



Reporting Requirements
5.9

5.9.1 Routine Reports (continued)

5.9.1.2 Annual Reports

------------------------------- NOTE -------------------------------
A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.
----------------------------------------------------------

Annual Reports covering the activities of the unit as described
below for the previous calendar year shall be submitted by
March 31 of each year. The initial report shall be submitted by
March 31 of the year following the year in which initial
criticality was achieved. If six months have not passed since
initial criticality, the initial report will be submitted one year
later.

Reports required on an annual basis include:

a. Occupational Radiation Exposure Report

A tabulation on an annual basis of the number of station,
utility, and'other personnel (including contractors)
receiving exposures greater than 100 mrem/yr and their
associated man-rem exposure according to work and job
functions (e.g., reactor operations and surveillance,
inservice inspection, routine maintenance, special
maintenance, waste processing, and refueling). This
tabulation supplements the requirements of 10 CFR 2012206.
The dose assignments to various duty functions may be
estimated based on pocket dosimeter, thermoluminescent
dosimeter (TLD), or film badge measurements. Small
exposures totalling less than 20% of the individual total
dose need not be accounted for. In the aggregate, at least
80% of the total whole-body dose received from external
sources should be assigned to specific major work functions.

5.9.1.3 Annual Radiological Environmental Operating Report

------------------------------- NOTE -------------------------------
A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.
----------------------------------------------------------

(continued)
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5.9.1 Routine Reports (continued)

The Annual Radiological Environmental Operating Report covering
the operation of the unit during the previous calendar year shall
be submitted by May 15 of each year. The report shall include
summaries, interpretations, and analyses of trends of the results
of the Radioloiical Environmental Monitoring Program for the
reporting period. The material provided shall be consistent with
the objectives outlined in the Offsite Dose Calculation Manual
(ODCM), and in 10 CFR 50, Appendix I, Sections IV.B.2, IV.B.3, and
IV.C.

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological environmental
samples and of all environmental radiation measurements taken
during the period pursuant to the locations specified in the table
and figures in the ODCM, as well as summarized and tabulated
results of these analyses and measurements in the format of the
table in the Radiological Assessment Branch Technical Position,
Revision 1, November 1979. The report shall identify the
thermoluminescent dosimeter (TLD) results that represent
collocated dosimeters in relation to the NRC TLD program and the
exposure period associated with each result. In the event that
some individual results are not available for inclusion with the
report, the report shall be submitted noting and explaining the
reasons for the missing results. The missingdata shall be
submitted in a supplementary report as soon as possible.

5.9.174 Radioactive Effluent Release Report

------------------------------- NOTE ----------------------------
:A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station; however, for units with separate radwaste systems, the
submittal shall specify the releases of radioactive material from
each unit.
----------------------------------------------------------

(continued)
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5.9.1.4 Radioactive Effluent Release Report (continued)

The Radioactive Effluent Release Report covering the operation of
the unit during the previous 6 months of operation shall be sub-
mitted in accordance with 10 CFR 50.36a. The initial report will
be submitted by January 1 or July 1 of the year following at least
six months of operation after initial criticality. The report
shall include a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from the unit. The
material provided shall be consistent with the objectives outlined
in the ODCM and Process Control Program (PCP) and in conformance
with 10 CFR 50.36a and 10 CFR 50, Appendix I, Section IV.B.1.

5.9.1.5 Monthly Operating Reports

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the pressurizer
power-operated relief valves (PORVs) or pressurizer safety valves,
shall be submitted on a monthly basis no later than the 15th of
each month following the calendar month covered by the report.

5.9.1.6 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
cycle, or prior to changing any remaining portion of a
cycle, and shall be documented in the COLR for the
following:

LCO 3.1.4 Moderator-Temperature Coefficient
LCO 3.1.6 Shutdown Bank Insertion Limit
LCO 3.1.7 Control Bank Insertion Limits
LCO 3.2.1 Heat Flux Hot Channel Factor
LCO 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor
LCO 3.2.3 Axial Flux Difference
LCO 3.9.1 Boron Concentration

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

1. WCAP-9272-P-A, WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY", July 1985 (W Proprietary).

(continued)
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5.9.1.6 CORE OPERATING LIMITS REPORT (COLR) (continued)

(Methodology for Specifications 3.1.4 - Moderator
Temperature Coefficient, 3.1.6 - Shutdown Bank
Insertion Limit, 3.1.7 - Control Bank Insertion Limits,
3.2.1 - Heat Flux Hot Channel Factor, 3.2.2 - Nuclear
Enthalphy Rise Hct Channel Factor, 3.2.3 - Axial Flux
Difference, and 3.9.1 - Boron Concentration.

2. WCAP-10266-P-A Rev. 2, "THE 1981 VERSION OF
WESTINGHOUSE EVALUATION MODEL USING BASH CODE", March
1987, (X Proprietary).

(Methodology for Specification 3.2.1 - Heat Flux Hot
Channel Factor).

3. WCAP-10216-P-A, "RELAXATION OF CONSTANT AXIAL OFFSET
CONTROL F(Q) SURVEILLANCE TECHNICAL SPECIFICATION",
June 1983 (X Proprietary).

(Methodology for Specifications 3.2.1 - Heat Flux
Hot Channel Factor (W(Z) Surveillance Requirements
For F(Q) Methodology) and 3.2.3- Axial Flux
Difference (Relaxed Axial Offset Control).)

c. The core operating-limits shall be determined such that all
applicable limits (e.g., fuel thermal-mechanical limits, core
thermal hydraulic limits, Emergency Core Cooling System (ECCS)
limits, nuclear limits such as SDM, transient analysis limits,
and accident analysis limits) of the safety analysis are met.

d. The COLR, including any mid-cycle revisions or supplements,
shall-be provided within 30 days of issuance for each reload
cycle to the NRC.

5.9.1-.7 RCS PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

RCS pressure and temperature limits, including heatup and cooldown
rates, criticality, and hydrostatic and leak test limits, shall be
established and documented in the PTLR. The analytical methods
used to determine the pressure and temperature limits including
the heatup and cooldown rates shxll be tho~se previously reviewed
and approved by the NRC in WCAP-7924-A, "WESTINGHOUSE BASIS FOR
HEATUP AND COOLDOWN LIMIT CURVES", April 1975, or Regulatory Guide
1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel
Materials", May 1988. The reactor vessel pressure and temperature
limits, including those for heatup and cooldown rates, shall be

(continued)
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5.9.1.7 RCS PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) (continued)

determined so that all applicable limits (e.g., heatup limits,
cooldown limits, and inservice leak and hydrostatic testing
limits) of the analysis are met. The PTLR, including revisions or
supplements thereto, shall be provided within 30 days of issuance.

5.9.2 Special Reports

Special Reports shall be submitted in accordance with 10 CFR 50.4
within the time period specified for each report.

The following Special Reports shall be submitted:

a. In the event an ECCS is actuated and injects water into the
RCS in MODE 1, 2 or 3 a Special Report shall be prepared and
submitted within 90 days describing the circumstances of the
actuation and the total accumulated actuation cycles to date.
The current value of the usage factor for each affected safety
injection nozzle shall be provided in this Special Report
whenever its value exceeds 0.70;.

b. If an individual emergency diesel generator (EDG) experiences
three or more valid failures in the last 20 demands, these
failures and any non-valid failures experienced by that EDG in
that time period shall be reported within 30 days. Reports on
EDG failures shall include the information recommended in
Regulatory Guide 1.9, Revision 3, Regulatory Position C.5, or
existing Regulatory Guide 1.108 reporting requirement; and

c. When a Special Report is required by Condition 0 or H of
LCO 3.3.3, "Post Accident Monitoring Instrumentation," a
report shall be submitted within the following 14 days. The
report shall outline the preplanned alternate method of
monitoring the cause of the inoperabilit9, and the plans and
schedule for restoring the instrumentation channels of the
Function to OPERABLE status.

d. Following each inservice inspection of steam generator tubes,
in accordance with the Steam Generator Tube Surveillance
Program, the number of tubes plugged and tubes sleeved in each
steam generator shall be reported to the NRC wihtin 15 days.

(continued)
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Special Reports (continued)

The complete results of the steam generator tube inservice
inspection shall be submitted to the NRC within 12 months
following the completion of the inspection. The report shall
include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each
indication of an imperfection.

3. Identification of tubes plugged and tubes sleeved.

Results of steam generator tube inspections which fall into
Category C-3 shall be reported to the NRC prior to resumption
of plant operation. This report shall provide a description
of investigations conducted to determine cause of the tube
degradation and corrective measures taken to prevent
recurrence.
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5.10

5.0 ADMINISTRATIVE CONTROLS

5.10 Record Retention

5.10.1 The following records shall be retained for at least 3 years:

a. All License Event Reports required by 10 CFR 50.73; and

b. Records of radioactive shipments.

5.10.2 The following records shall be retained for at least 5 years:

a. Official records and logs of unit operation covering time
intervals at each power level;

b. Official records and logs of principal maintenance activities,
inspections, repair, and replacement of principal items of
equipment related to nuclear safety;

c. Records of surveillance activities, inspections, and
calibrations required by the Technical Specifications (TS) and
the Fire Protection Program;

d. Records of sealed source and fission detector leak tests and
results; and

e. Records of annual physical inventory of all sealed source
material of record.

5.10.3 The following records shall be retained for the duration of the
unit Operating License:

a. Records and drawing changes reflecting unit design
modifications made to systems and equipment described in the
FSAR;

b. Records of new and irradiated fuel inventory, fuel transfers,
and assembly burnup histories;

c. Records of radiation-exposure for all individuals entering
radiation control areas;

(continued)
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5.10.3 (continued)

d. Records of gaseous and liquid radioactive material released to
the environs;

e. Records of transient or operational cycles for th~ise unit
components identified in FSAR, Section 5.2.1.5;

f. Records of reactor tests and experiments;

g. Records of training and qualification for members-of the unit
staff;

h. Records of inservice inspections performed pursuant to the TS;

i. Records of quality assu rance activities required by the
Operational Quality Assurance (QA) Plan not listed in
Specification 5.10.1 and which are classified as permanent
records by applicable regulations, codes, and standards;

,j. Records of reviews performed pursuant to 10 CFR 50.59 for
changes made to procedures, equipment, and for reviews of
tests and experiments;

k. Records of the reviews and audits required by
Specification 5.5.1 and Specification 5.5.2;

1. --Records of the service livesnof all hydraulic and mechanical
snubbers required by Technical Requirement (TR) 3.7.3,
"Snubbers", including the date at which the service life
commences, and associated installation and maintenance
records;

m. Records of steam generator water sampling and water quality;

n. Records of analyses required by the Radiological Environmental
Monitoring Program that would permit evaluation of the
accuracy of the analysis at a later date.

These records should include procedures effective at specified
times and QA records showing that these procedures were
followed;

(conti nued)
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5.10.3 (continued)

o. Records of reviews performed for changes made to the Offsite
Dose Calculation Manual and the Process Control Program; and

p. Records of steam generator tube surveillances.
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5.11

5.0 ADMINISTRATIVE CONTROLS

5.11 High Radiation Area

5.11.1 Pursuant to 10 CFR 20, paragraph 20.1601(c), in lieu of the
requirements of 10 CFR 20.1601, each high radiation area, as
defined in 10 CFR 20, in which the intensity of radiation is > 100
mrem/hr but < 1000 mrem/hr, shall be barricaded and conspicuously
posted as a high radiation area and entrance thereto shall be
controlled by requiring issuance of a Radiation Work Permit (RWP).
Individuals qualified in radiation protection procedures (e.g.,
Radiological Control Technicians) or personnel continuously
escorted by such individuals may be exempt from the RWP issuance
requirement during the performance of their assigned duties in
high radiation areas with exposure rates -- 1000 mrem/hr,. provided
they are otherwise following plant radiation protection procedures
for entry into such high radiation areas.

Any individual or group of individuals permitted to enter such
areas shall be provided with or accompanied by one or more of the
following:

a. A radiation monitoring device that continuously indicates the
radiation dose rate in.the area.

* b. A radiation monitoring device that continuously integrates the
radiation dose rate in the area and alarms when a preset

* integrated dose is received. Entry into such areas with this
monitoring device may be made after the dose rate levels in

- the area have been established and personnel are aware of
them.

c. An individual qualified in radiation protection procedures
with a radiation dose rate monitoring device, who is
responsible for providing positive control over the activities
within the area and shall perform periodic radiation
surveillance at the frequency specified by the Radiological
Controls Manager in the RWP.

5.11.2 In addition to the requirements of Specification 5.11.1, areas
with radiation levels 2t 1000 mrem/hr shall be provided with locked
doors or be continuously guarded to prevent unauthorized entry and
the keys shall be maintained under the administrative control ofthe Shift Operations Supervisor on duty or radiological controls
supervision. Doors shall remain locked except during periods of

(continued)
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5.11.2 (continued)

access by personnel under an approved RWP that shall specify the
dose rate levels in the immediate work areas and the maximum
allowable stay times for individuals in those areas. In lieu of
the stay time specification of the RWP, direct or remote (such as
closed circuit TV cameras) continuous surveillance may be made by
personnel qualified in radiation protection procedures to provide
positive exposure control over the activities being performed
within the area.

5.11.3 For individual high radiation areas with radiation levels of
> 1000 mrem/hr, accessible to personnel, that are located within
large areas such as reactor containment, where no enclosure existsfor purposes of locking, or that cannot be continuously guarded,
and where no enclosure can be reasonably constructed around theindividual area, that individual area shall be barricaded and
conspicuously posted. However, barricades will not be left in the
reactor containment during power operation.
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B 3.1-65 0 08/92
B 3.1-66 0 08/92
B 3.1-67 0 -08/92
B 3.1-68 0 08/92'
B 3.1-69 0 .08/92

B 3.1-70 0 08/92
B 3.2-1 .0 08/92
B 3.2-2 0 08/92
B 3.2-3' 0 08/92
B 3.2-4 008/92
B 3.2-5 0 08/92
B 3.2-6 0 08/92
B 3.2-7 0 08/92
B 3.2-8 0 08/92
B 3.2-9 0 08/92
B 3.2-10 0 08/92
B 3.2-11 0 08/92
B 3.2-12 0 08/92
B 3.2-13 0 08/92
B 3.2-1.4 0 08/92
B 3.2-15 0 08/92
B 3.2-16 0 08/92

Unitl* Revision 0WATTS BAR ix Draft 01/92



TECHNICAL SPECIFICATIONS BASES

PAGE

Unit 1
WATTS BAR Revision 0

Draft 01/92

3.2-17
3.2-18
3.2-19
3.2-20
3.2-21
3.2-22
3.2-23
3.2-24
3.2-25
3.2-26
3.2-27
3.2-28
3.2-29
3.3-1
3.3-2
3.3-3
3.3-4
3.3-5
3.3-6
3.3-7
3.3-8
3.3-9
3.3-10
3.3-11
3.3-12
3 .3-13.
3.3-14
3.3-15
3.3-16
3.-3-17
3.3-18
3.3-19
3.3-20
3.3-21
3.3-22
3.3-23
3.3-24
3.3-25
3.3-26
3.3-27
3.3-28
3.3-29
3.3-30
3.3-31
3.3-32

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

DATE

08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/9 2
08/9 2
08/92
08/9 2
08/92
08/92
08/9 2
08/9 2
08/9 2
08/92
08/9 2
08/92
08/9 2
08/9 2



TECHNICAL SPECIFICATIONS BASES

PAG E

*B 3.3-33
B 3.3-34
B. 3.3-35
B 3.3-36
B 3.3-37
B 3.3-38
B 3.3-39
B 3.3-40
B 3.3-41
B 3.3-42
B 3.3-43
B 3.3-44
B 3.3-45
B 3.3-46
B 3.3-47
B 3.3-48
B 3.3-49
B 3.3-50
B 3.3-51
B 3.3-52
B 3.3-53
B 3.3-54
B 3.3-55
B 3.3-56

B 3'3-57
B 3.3-58
B 3.3-59
B 3.3-60.
B 3.3-61
B 3.3-62
B 3.3-63
B 3.3-64
B. 3.3-65
B 3.3-66
B 3.3-67
B 3.3-68
B 3.3-69
B 3.3-70
B 3.3-71
B 3.3-72
B 3.3-73
B 3.3-74
B 3.3-75
B 3.3-76
B 3.3-77

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0l
0
0
0
0
0

0
0
0
0
0
0
.0
0
0
0
0
0

DATE

08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
.08/92
08/9 2
08/9 2
08/92
08/9 2
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92

Unit 1
WATTS BAR Revision 0

Draft 01/92



TECHNICAL SPECIFICATIONS BASES

LIST OF EFFECTIVE PAGES

PAGE REVISION DATE

B 3.3-78 0 08/92
B 3.3-79 0 08/92
B 3.3-80 0 08/92
B 3.3-81 0 08/92
B 3.3-82 0 08/92
B 3.3-83 0 08/92
B 3.3-84 0 08/92
B 3.3-85 0 08/92
B 3.3-86 0 08/92
B 3.3-87 0 08/92
B 3.3-88 0 08/92
B 3.3-89 0 08/92
B 3.3-90 0 08/92
B 3.3-91 0 08/92
B 3.3-92 0 08/92
B 3.3-93 0 08/92
B 3.3-94 0 08/92
B 3.3-95 0 08/92
B 3.3-96 0 08/92
B 3.3-97 0 08/92
B 3.3-98 0 08/92
B 3.3-99 0 08/92
B 3.3-100 0 08/92
B 3.3-101 0 08/92
B 3.3-102 0 08/92
B 3.3-103 0 08/92
B 3.3-104 0 08/92
B 3.3-105 0 08/92
B 3.3-106 0 08/92
B 3.3-107 0 08/92
B 3.3-108 0 08/92
B 3.3-109 0 08/92
B 3.3-110 0 08/92
B 3.3-111 0 08/92
B 3.3-112 0 08/92
B 3.3-113 0 08/92
B 3.3-114 0 08/92
B 3.3-115 0 08/92
B 3.3-116 0 08/92
B 3.3-117 0 08/92
B 3.3-118 0 08/92
B 3.3-119 0 08/92
B 3.3-120 0 08/92
B 3.3-122 0 08/92
B 3.3-123 0 08/92

Unit I Revision 0
WATTS BAR xii Draft 01/92



TECHNICAL SPECIFICATIONS BASES

PAGE

B 3.3-124
B 3.3-125
B 3.3-126
B 3.3-127
B 3.3-128
B 3.3-129
B 3.3-130
B 3.3-131
B 3.3-132
B 3.3-133
B 3.3-134
B 3.3-135
B 3.3-136
B 3.3-137
B 3.3-138
B 3.3-139
B 3.3-140
B 3.3-141
B 3.3-142
B 3.3-143
B 3.3-144
B 3.3-145
B 3.3-146
B 3.3-147
B 3.3-148
B 3.3-149
B 3.3-150
B 3.3-151
B 3.3-152
B 3.3-153
B 3.3-154,
B 3.4-1
B 3.4-2
B 3.473
B 3.4-4
B 3.4-5
B 3.4-6
B 3.4-7
B 3.4-8
B 3.4-9
B 3.4-10
B 3.4-11
B 3.4-12
B 3.4-13
B 3.4-14

Unit 1
WATTS BAR

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

xiii
Revision 0

Draft 01/92

DATE

08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92



TECHNICAL SPECIFICATIONS BASES

LIST OF EFFECTIVE PAGES

PAGE REVISION DATE

B 3.4-15 0 08/92
B 3.4-16 0 08/92
B 3.4-17 0 08/92
B 3.4-18 0 08/92
B 3.4-19 0 08/92
B 3.4-20 0 08/92
B 3.4-21 0 08/92
B 3.4-22 0 08/92
B 3.4-23 0 08/92
B 3.4-24 0 08/92
B 3.4-25 0 08/92
B 3.4-26 0 08/92
B 3.4-27 0 08/92
B 3.4-28 0 08/92
ýB 3.4-29 0 08/92
B 3.4-30 0 08/92
B 3.4-31 0 08/92
B 3.4-32 0 08/92
B 3.4-33 0 08/92
B 3.4-34 0 08/92
B 3.4-35 0 08/92
B 3.4-36 0 08/92
B 3.4-37 0 08/92
B 3.4-38 0 08/92
B 3.4-39 0 08/92
B 3.4-40 0 08/92
B 3.4-41 0 08/92
B 3.4-42 0 08/92
B 3.4-43 0089
B3.4-44 0 08/92

B 3.4-45 0 08/92
B 3.4-46 0 08/92
B 3.4-47 0 08/92
B 3.4-48 0 08/92
B 3.4-49 0089
B 3.4-50 0 08/92

B 3.451 008/9 2B 3.4-51 0 08/92
B 3.4-52 0 08/92
B 3.4-53 0 08/92
B 3.4-54 0 08/92
B 3.4-556 0 08/92
B 3.4-56 0 . 08/92
B 3.4-57 0 08/92
B 3.4-58 0 08/92
B 3.4-59 0 08/92

Unit 1 Revision 0WATTS BAR xiv Draft 01/92



TECHNICAL SPECIFICATIONS BASES

LIST OF EFFECTIVE PAGES

REVISION

3.4-61
3.4-62
3.4-63
3.4-64
3.4-65
3.4-66
3.4-67
3.4-68
3.4-69
3.4-70
3.4-71
3.4-72
3.4-73
3.4-74
3.4-75
3.4-76
3.4-77
3 .4-78

3.4-79
3.4-80
3.4-81
3.4-82
3.4-83
3.4-84
3.4-85
3.4-86
3.4-87
3.4-88
3.4-89
3.4-90
3.4-91
3.4-92
3 .4-93

3.4-94
3.4-95
3.4-96
3.4-97
3.5-1
3.5-2
3.5-3
3.5-4
3.5-5
3.5-6
3.5-7
3.5-8
3.5-9

Unit 1
WATTS BAR Revision 0

Draft 01/92

PAGE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

DATE

08/92
08/92
08/92
08/92
08/9 2
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92-
08/92
08/9 2
08/92
08/9 2
08/92
08/92.
08/92
08/92
08/92
08/92
08/92
08/92
.08/9 2
08/92
08/92
08/92
-08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9§2
08/9 2
08/92-
08/9 2

- --c



TECHNICAL SPECIFICATIONS BASES

PAGE

Revision 0
Draft 01/92

3.5-10
3.5-11
3.5-12
3.5-13
3.5-14
3.5-15
3.5-16
3.5-17
3.5-18
3.5-19
3.5-20
3.5-21
3.5-22
3.5-23
3.5-24
3.5-25
3.5-26
3.5-27
3.5-28
3.5-29
3.5-30
3.5-31
3.5-32
3.5-133
3.5-34
3.5-35
3.6-1
3.6-2
3.6-3
3.6-4
3.6-5
3.6-6
3.6-7
3.6-8
3.6-9
3.6-10
3.6-11
3.6-12
3.6-13
3.6-14
3.6-15
3.6-16
3.6-17

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

DATE

08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92

Unit 1
WATTS BAR



TECHNICAL SPECIFICATIONS BASES

PAGE

Unit 1
WATTS BAR xi

Revision 0
Draft 01/92

3.6-18
3.6-19
3.6-20
3.6-21
3.6-22
3.6-23
3.6-24
3.6-25
3.6-26
3.6-27
3.6-28
3.6-29
3.6-30
3.6-31
3.6-32
3.6-33
3.6-34
3.6-35
3.6-36
3.6-37
3.6-38
3.6-39
3.6-40
3-.6-41
3.6--42
3.6-43
3.6-44
.3.6-45
3.6-46
3.6-47
3.6-48
3.6-49
3.6-50
3.6-51
3.6-52
3.6-53
3.6-54
3.6-55
3.6-56
3.6-57
3.6-58
3.6-59
3.6-60
3.6-61
3.6-62

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

DATE

08/9 2
08/92
08/9 2
08/9 2
08/9 2
08/9 2
08/92
08/9 2
08/9 2
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92.
08/9 2
08/9 2
08/9 2
08/92
08/92
08/9 2
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2

xvi i



TECHNICAL SPECIFICATIONS BASES

LIST OF EFFECTIVE PAGES

PAGE REVISION- DATE

B 3.6-63 0 08/92
B 3.6-64 0 08/92
B 3.6-65 0 08/92
B 3.6-66 0 08/92
B 3.6-67 0 08/92
B 3.6-68 0 08/92
B 3.6-69 0 08/92
B 3.6-70 0 08/92
B 3.6-71 0 08/92
B 3.6-72 0 08/92
B 3.6-73 0 08/92
B 3.6-74 0 08/92
B 3.6-75 0 08/92
B 3.6-76 .008/92
B 3.6-77 0 08/92
B 3.6-78 0 08/92
B 3.6-79 0 08/92
B 3..6-80 *0 08/92
B 3.6-81 0 08/92
B 3.6-82 0 08/92
B 3.6-83 0 08/92
B 3.6-84 0 08/92
B 3.6-85 0 08/92
B 3.6-86 0 08/92
B 3.6-87 0 08/92
B 3.6-88 0 08/92
B 3.6-89 0 08/92
B 3.6-90 0 08/92
B 3.6-91 0 0/2
B3.6-92 0 08/9i'

B 3..6-93 0 08/92
.B 3.6-94 0 08/92
B 3.6-95 0 08/92
B 3.6-96 0 08/92
B 3.6-97 0 08/92
B 3.7-1 0 08/92
B 3.7-2 0 08/92
B 3.7-3 0 08/92
B 3.7-4 0 08/92
B.3.7-5 0 08/92
B 3.7-6 0 08/92
B 3.7-7 0 08/92
B 3.7-8 0 08/92
B 3.7-9 0 08/92
B 3.7-10 0 08/92

Unit 1 Revision 0WATTS BAR xviii Draft 01/92



TECHNICAL SPECIFICATIONS BASES

PAGE

Unit 1
WATTS BAR i

Revision 0
Draft 01/92

3.7-11
3.7-12
3.7-13
3.7-14
3.7-15
3.7-16
3.7-17
3.7-18
3.7-19
3.7-20
3.7-21
3.7-22
3.7-23
3.7-24
3.7-25
3.7-26
3.7-27
3.7-28
3.7-29
3.7-30
3.7-31
3.7-32
3.7-33
3.7-34.
3.7-35
3.7-36
3J7-37
3.7-38
3.7-39
3.7-40
3.7-41
3.7-42
3.7-43
3.7-44
3.7-45
3.7-46
3.7-47
3.7-48
3.7-49
3.7-50
3.7-51
3.7-52
3 .7-53

3.7-54
3.7-55

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

DATE

08/9 2
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/9 2
08/9 2
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92

xix



TECHNICAL SPECIFICATIONS BASES

LIST OF EFFECTIVE PAGES

REVISION

Unit 1
WATTS BAR Revision 0

Draft 01/92

PAGE

3.7-56
3.7-57
3.7-58
3.7-59
3.7-60
3.7-61
3.7-62
3.7-63
3.7-64
3.7-65
3.7-66
3.7-67
3.7-68
3.7-69
3.7-70
3.7-71
3.7-72
3.7-73
3.8-1
3.8-2
3.8-3
3.8-4
3.8-5
3.8-6
3.8-7
3.8-8,
3.8-9
3.8-10
3.8-11
3.8-12
3.8-13
3.8-14
3.8-15
3.8-16
3.8-17
3.8-18
3.8-19
3.8-20
3.8-21
3.8-22
3.8-23
3.8-24
3.8-25
3.8-26
3.8-27

DATE

08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92



TECHNICAL SPECIFICATIONS BASES

PAGE

Unit 1
WAITS BAR Revision 0

Draft 01/92

3.8-28
3.8-29
3.8-30
3.8-31
3.8-32
3.8-33
3.8-34
3.8-35
3.8-36
3.8-37
3.8-38
3.8-39
3.8-40
3.8-41
3.8-42
3.8-43
3.8-44
3.8-45
3.8-46
3.8-47
3.8-48
3.8-49
3.8-50
3.8-51
3.8-52
3.8-53
3.8-54
3.8-55
3.8-56
3.8-57.
3.8-58
3.8-59
3.8-60

3.8-62
3.8-62
3.8-63
3.8-64
3.8-65
3.8-66
3.8-67
3.8-68

3.8-70

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

* 0
0
0
0
0

* 0
0
0
0
0
0
0
0
0
0
0
0
0
0

DAT E

08/92
08/92
08/9 2
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/92
08/92
08/92
08/92
08/9 2
0 -8/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92



TECHNICAL SPECIFICATIONS BASES

PAGE

*B 3.8-71
B 3.8-72
B 3.8-73
B 3.8-74
B 3.8-75
B 3.8-76
B 3.8-77
B 3.8-78
B 3.8-79
B 3.8-80
B 3.8-81
B 3.8-82
B 3.8-83
B 3.8-84
B 3.8-85
B 3.8-86.
B 3.8-87
B 3.8-88
B 3.8-89
B 3.8-90
B 3.8-91
B 3.8-92
B 3.8-93
B 3.8-94
B 3.9-1
B 3.9-2
B 3.9-3
B 3.9-4
B 3.9-5
B 3.9-6
B 3.977
B 3.9-8
B 3.9-9
B .3.9-10
B 3.9-11
B 3.9-12
B 3.9-13
B 3.9-14
B 3.9-15
B 3.9-16
B 3.9-17
B 3.9-18
B 3.9-19
B 3.9-20
B 3.9-21

Unit 1
WATTS BAR

LIST OF EFFECTIVE PAGES

REVISION

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0*
0
0
0
0
0
0
0
0
.0
0
0
0
0
0

xxi i
Revision 0

Draft 01/92

DATE

08/9 2
08/92
08/92
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/92
08/92
08/9 2
08/92
08/9 2
08/92
08/9 2
08/9 2
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Reactor Core SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND GDC 10 (Ref. 1) requires that specified acceptable fuel
design limits are not to be exceeded during steady-state
operation, normal operational transients, and anticipated
operational occurrences (AOOs). This is accomplished by
having a departure from nucleate boiling (DNB) design basis,
which corresponds to a 95% probability at a 95% confidence
level (the 95/95 DNB criterion) that DNB will not occur and
by requiring that fuel-centerline temperature stays below
the melting temperature.

The restrictions of this SL prevent overheating of the fuel
and cladding, as well as possible cladding perforation, that
would result in the release of fission products to the
reactor coolant. Overheating of the fuel is prevented by
maintaining the steady-state peak linear heat rate (LHR)
below the level at which fuel-centerline melting occurs.
Overheating of the fuel cladding is prevented by restricting
fuel operation to within the nucleate boiling regime, where
the heat-transfer coefficient is large and the
cladding-surface temperature is slightly above the
coolant-saturation temperature.

.Fuel-centerline melting occurs when the local LHR, or power
peaking, in aPregion of the fuel is high enough to cause the
fuel-centerline temperature to reach the melting point of
the fuel. Expansion of the pellet upon centerline melting
may cause the pellet to stress the cladding to the point of
failure, allowing an uncontrolled release of activity to the
reactor coolant.

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of DNB and the resultant sharp reduction in
heat-transfer coefficient. Inside the steam film, high
cladding temperatures are reached, and a cladding-water
(zirconium-water) reaction may take place. This chemical
reaction results in oxidation of the fuel cladding to a
structurally weaker form. This weaker form may lose its
integrity, resulting in an uncontrolled release of activity
to the reactor coolant.

(continued)
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Reactor Core SLs
B 2.1.1

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

The proper functioning of the Reactor Protection System
(RPS) and steam generator safety valves prevents violation
of the reactor core SLs.

The fuel cladding must not sustain damage as a result of
normal operation and AOOs. The reactor core SLs are
established to preclude violation of the following fuel
design criteria:

a. There must be at least 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience DNB; and

b. The hot fuel pellet in the core must not experience
centerline fuel melting.

The Reactor Trip System (RTS) setpoints (Ref. 2), in
combination with all the LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System (RCS) temperature, pressure, and THERMAL
POWER level that would result in a departure from nucleate
boiling ratio (DNBR) of less than the DNBR limit and
preclude the existence of flow instabilities.

Automatic enforcement of these reactor core SLs
by the following functions:

is provided

a. High pressurizer pressure trip;

b. Low pressurizer pressure trip;

c. Overtemperature AT trip;

d. Overpower AT trip;

e. Power Range Neutron Flux trip; and

f. Steam generator safety valves.

The limitation that the average enthalpy in the hot leg be
less. than or equal to the enthalpy of saturated liquid also
ensures that the AT measured by instrumentation, used in the
RPS design as a measure of core power, is proportional to
core power.

(continued)
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Reactor Core SLs
B 2.1.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

SAFETY LIMITS

APPLICABILITY

The SLs represent a design requirement for establishing the
RPS trip setpoints identified previously. LCO 3.4.1, "RCS
Pressure, Temperature, and Flow Departure from Nucleate
Boiling (DNB) Limits," or the assumed initial conditions of
the safety analyses (as indicated in the FSAR, Ref. 2)
provide more restrictive limits to ensure that the SLs are
not exceeded.

The curves provided in Figure B 2.1.1-1 show the loci of
points of THERMAL POWER, RCS pressure, and average
temperature for which the minimum DNBR is not less than the
safety analyses limit, that fuel centerline temperatures
remain below melting, that the average enthalpy in the hot
leg is less than or equal to the'enthalpy of saturated
liquid, or that the exit quality is within the limits
defined by the DNBR correlation.

The curves are based on enthaipy hot channel factor limits
provided in the COLR. The dashed line of Figure B 2.1.1:1
shows an example of a limit curve at 2235 psig. In
addition, it illustrates the various RPS functions that are
designed to prevent the unit from reaching the limit.

The SL is higher than the limit calculated when the AFD is
within the limits of the F1(AI) function of the
overtemperature AT reactor trip. When the AFD is not within.
the tolerance, the AFD effect on the overtemperature
AT reactor trips will reduce the setpoints to provide
protection consistent with the reactor core SLs (Refs. 3
and 4).

SL 2.1.1 only applies in MODES I and 2 because these are the
only MODES in which the reactor is critical. Automatic
protection functions are required to be OPERABLE during
MODES 1 and 2 to ensure operation within the reactor core
SLs. The steam generator safety valves or automatic
protection actions serve to prevent RCS heatup to the
reactor core SL conditions or to initiate a reactor trip
function, which forces the unit into MODE 3. Setpoints for

(continued)
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BASES

.Reactor Core SLs
B 2.1.1
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Reactor Core SLs
B 2.1.1

BASES (continued)

APPLICABILITY
(conti nued)

SAFETY LIMIT
VIOLATIONS

the reactor trip functions are specified in LCO 3.3.1,
"Reactor Trip System (RTS) Instrumentation." In MODES 3, 4,
5, and 6, Applicability is not required since the reactor is
not generating significant THERMAL POWER.

The following SL violation responses are applicable to the
reactor core SLs.

2.2.1

If SL 2.1.1 is violated, the requirement to go to MODE 3
places the unit in a MODE in which this SL is not
applicable.

The allowed Completion Time of 1 hour recognizes the
importance of bringing the unit to a MODE of operation where
this SL is not applicable, and reduces the probability of
fuel damage.

.2.2.3

If SL 2.1.1 is violated, the NRC Operations Center- must be
notified within 1 hour, in accordance with 10 CFR 50.72
(Ref. 5).

2.2.4

If SL 2.1.1 is violated, the Plant Manager and the Site VicePresident shall be notified, within 24 hours. This 24-hour
period provides time for the plant operators and staff to
take the appropriate immediate action and assess the
condition of the unit before reporting to the senior
management.

2.2.5

If SL 2.1.1 i-s violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC, the Plant
Manager and the Site Vice President.

(conti nued)Unit 1 B 2.0-5 Amendment 0WATTS BAR Draft 08/92



Reactor Core SLs
B 2.1.1

BASES (continued)

SAFETY LIMIT
VIOLATIONS

REFERENCES

2.2.5 (continued)

This requirement is in accordance with 10 CFR 50.73
(Ref. 6).

2.2.6

If SL 2.1.1 is violated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation.

1. Title 10, Code Of Federal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
Design," 1988.

2. Watts Bar FSAR, Section 7.2, "Reactor Trip System".

3. WCAP-8746-A, "Design Bases for the Overtemperature AT
and the Overpower AT Trips," March 1977.

4. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation
Methodology," July 1985.

5. Title 10, Code of Federal Regulations, Part 50.72,
"Immediate Notification Requirements for Operating
Nuclear Power Reactors."

6. Title 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure,
the continued integrity of the RCS is ensured. According to
10 CFR 50, Appendix A, GDC 14, "Reactor Coolant Pressure
Boundary," and GDC 15, "Reactor Coolant System Design"
(Ref. 1), the reactor pressure coolant boundary (RCPB)
design conditions are not to be exceeded during normal
operation and anticipated operational occurrences (AOOs).
Also, in accordance with GDC 28, "Reactivity Limits"
(Ref. 1), reactivity accidents, including rod ejection, do
not result in damage to the RCPB greater than limited local
yielding.

The design pressure of the RCS is 2500 psia. During norm'al
operation and AQOs, RCS pressure is limited from exceeding
the design pressure by morethan 10%, in accordance with
Section III of the American Society of Mechanical Engineers
(ASME) Code (Ref. 2). To ensure system integrity, all RCS
components are hydrostatically tested at 125% of design
pressure, accdrding to the ASME Code requirements prior toinitial operation when there is no fuel in the core.
Following inception of unit operation, RCS components shall
be pressure tested, in accordance with the requirements of
ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of
the RCPB. If such a breach occurs in conjunction with a
fuel cladding failure, fission products could enter the
containment atmosphere, raising concerns relative to limits
on radioactive releases specified in 10 CFR 100, "Reactor
Site Criteria" (Ref. 4).

(continued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

APPLICABLE The RCS pressurizer safety valves, the main steam safety
SAFETY ANALYSES valves (MSSVs), and the reactor high-pressure trip have

settings established to ensure that the RCS pressure SL will
not be exceeded.

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the design pressure by more
than 10%, as specified in Section III of the ASME Code for
Nuclear Power Plant Components (Ref. 2). The transient that
establishes the required relief capacity, and hence valve
size requirements and lift settings, is a complete loss of
external load without a direct reactor trip. During the
transient, no control actions are assumed, except that the
safety valves on the secondary plant are assumed to open
when the steam pressure reaches the secondary plant safety
valve settings, and nominal feedwater supply is maintained.

The Reactor Trip System (RTS) setpoints (Ref. 5), together
with the settings of the MSSVs (Ref. 9), provide pressure
protection for normal operation and AQOs. The reactor
high-pressure trip setpoint is specifically set to provide
protection against overpressurization (Ref. 5). The safety
analyses for both the high-pressure trip and the RCS
pressurizer safety valves are performed, using conservative
assumptions relative to pressure control devices.
More specifically, no credit is taken for operation of the

following:

a. Pressurizer power-operated relief valves (PORVs);

b. Steam line PORVs;

c. Steam Dump System;

d. Reactor Control System;

e. Pressurizer Level Control System; or

f. Pressurizer spray valve.

(continued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

SAFETY LIMITS The maximum transient pressure allowed in the RCS pressure
vessel under the ASME Code, Section III, is 110% of design
pressure. The maximum transient pressure allowed in the RCS
piping, valves, and fittings under [USAS, Section B31.1
(Ref. 6)] is 120% of design pressure. The most limiting of
these two allowances is the 110% of design pressure;
therefore, the SL on maximum allowable RCS pressure is
2735 psig.

APPLICABILITY SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL
could be approached or exceeded in these MODES due to
overpressurization events. The SL is not applicable in
MODE 6 because the reactor vessel head closure bolts are not
fully tightened, making it unlikely that the RCS can be
pressurized.

SAFETY LIMIT The fol lowing SL violations are applicable to the RCS
VIOLATIONS pressure SL.

a. If the RCS pressure SL is violated when the react~or is
in MODE 1 or 2, the requirement is to restore
compliance and be in MODE 3 within 1 hour.

Exceeding the RCS pressure SL may cause immediate RCS
failure and create a potential for radioactive
releases in excess of 10 CFR 100, "Reactor Site
Criteria" (Ref. 4).

The allowable Completion Time of 1 hour recognizes-the
importance of reducing power level to a MODE of
operation where the potential for challenges to safety
systems is minimized.

b. If the RCS pressure SL is exceeded in MODE 3, 4, or 5,
RCS pressure must be restored to within the SL value
within 5 minutes. Exceeding the RCS pressure SL in
MODE 3, 4, or 5 is more sev~ere than exceeding this SL
in MODE 1 or 2, since the reactor vessel temperature
may be lower and the vessel material, consequently,

(conti nued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

SAFETY LIMIT
VIOLATIONS

(continued)

b. less ductile. As such, pressure must be reduced to
to less than the SL within 5 minutes. The action
does not require reducing MODES, since this would
require reducing temperature, which would compound the
problem by adding thermal gradient stresses to the
existing pressure stress.

2.2.3

If the RCS pressure SL is violated, the NRC Operations
Center must be notified within 1 hour, in accordance
with 10 CFR 50.72 (Ref. 7).

2.2.4

If the RCS pressure SL is violated, the Plant Manager
and the Site Vice President shall be notified within
24 hours. The 24-hour period provides time for the
plant operators and staff to take the appropriate
immediate action and assess the condition of the unit
before reporting to senior management.

2.2.5

If thle RCS pressure SL is violated, a Licensee Event
Report shall be prepared and submitted within 30 days
to the NRC, the Plant Manager and the Site
Vice-President. This requirement is in accordance
with 10 CFR 50.73 (Ref. 8).

2.2.6

If the RCS pressure SL is violated, restart of the
unit shall not commence until authorized by the NRC.
This requirement ensures the NRC that all necessary
reviews, analyses, and actions are completed before
the unit begins its restart to normal operation.

(continued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appe~ndix A, General Design Criterion 14, "Reactor
Coolant Pressure Boundary"; General Design
.Criterion 15, "Reactor Coolant System Design";- and
General Design Criterion 28, "Reactivity Limits."

2. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section III, "Nuclear Power
Plant Components," Article NB-7000, "Protection
Against Overpressure."

3. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI, IWX-5000, "System
Pressure Tests".

4. Title 10, Code of Federal Regulations, Part 100,
"Reactor Site Criteria"

5. Watts Bar FSAR, Section 7.2, "Reactor Trip System".

6. USAS B31.1, "Standard Code for Pressure Piping,"
American Society of Mechanical Engineers, 1967.

.7. Title 10, Code of Federal Regulations, Part
50.72, "Immediate Notification Requirements for
Operating Nuclear Power Reactors."

8. Title 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."

9. Watts Bar FSAR, Section 10.3, "Main Steam Supply
System."
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LCO and SRs
B 3.0

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCOs) AND SURVEILLANCE REQUIREMENTS

(SRs)

BASES

LCOs LCO 3.0.1 through LCO 3.0.6 establish the general
requirements applicable to all Specifications in Chapter 3.0
and apply at all times, unless otherwise stated.

LCO 3.0.1

LCO 3.0.1 establishes the Applicability statement within
each individual Specification as the requirement for when
the LCO is required to be met (i~e., when the unit is in theMODES or other specified conditions of the Applicability
statement of each Specification).

LCO 3.0.2

LCO 3.0.2 establishes that upon discovery of a failure to
meet an LCO, the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that an
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within
specified Completion Times when the requirements of an LCO
are not met. This Specification establis-hes that:

a. Completion of the Required Actions within the
specified Completion Times constitutes compliance with
a Specification; and

b. Completion of the Required Actions is not required
when an LCO is met within the specified Completion
Time, unless otherwise specified.

There are two basic types of Required Actions. The first
type of Required Action specifies a time limit in which the
LCO must be met. This time limit is the Completion Time to
restore an inoperable system or component to OPERABLE statusor to restore variables to within specified limits. If this
type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to

(continued)
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LCOs and SRs
B 3.0

BASES

LCOs LCO 3.0.2
(continued)

place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correction of the entered Condition
is an action that may always be considered upon entering
ACTIONS.) The second type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.

Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Conditions no longer exist. The individual LCO's
ACTIONS specify the Required Actions where this is the case.
An example of this is in LCO 3.8.1, "AC Sources-Operating."

The Completion Times of the Required Actions are also
applicable when a system or componen.t is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventivemaintenance,
correct-ive maintenance, 'or investigation of operational
problems. Entering ACTIONS for these reasons must be donein a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so limits the time both subsystems/trains of a safety
function are inoperable and limits the time other conditions
exist which result in LCO 3.0.3 being entered. Individual
Specifications may specify a time limit for performing an SR
when equipment is removed from service or bypassed for
testing. In this case, the Completion Times of the Required
Actions are applicable when this time limit expires, if the
equipment remains removed from service or bypassed.

(continued)
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[COs and SRs
B 3.0

BASES

[COs LCO 3.0.2 (continued)

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other specified condition in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification
becomes applicable,-and the ACTIONS Condition(s) are
entered.

LCO 3.0.3

LCO 3.0.3 establishes the actions that must be implen~ented
when an [CO is not met and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
condition of the unit. Sometimes, possible
combinations of Conditions are such that entering
LCO 3.0.3 is warranted; in such cases, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that [CO 3.0.3 be entered-
i~mmedi ately.

This' Specification delineates the time limits for placing
the unit in a safe MODE or other specified condition when
operation cannot be maintained within the limits for safe
operation as defined by the [CO and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems or
components from service in lieu of other alternatives that
would not result in redundant systems or components being
inoperable.

Upon entbering [CO 3.0.3, 1 hour is allowed to prepare for an
orderly shutdown before initiating a change in unit
operation. This includes time to permit the operator to

(continued)
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LCOs and SRs
B 3.0

O BASES
LCOs LCO 3.0.3 (continued)

coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach
lower MODES of operation permit tba shutdown to proceed in a
controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities
of the unit, assuming that only the minimum required
equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolant System and the potential
for a plant upset that could challenge safety systems under
conditions to which this Specification applies. The use and
interpretation of specified times to complete the actions of
LCO 3.0.3 is consistent with the discussion of Section 1.3,
Completion Times.

A unit shutdown required in accordance with LCO 3.0.3 may be
terminated and LCO 3.0.3 exited if any of the following
occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions haye
now been performed.-

C. ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicable from the -

point in time that the Condition is initially entered
and not from the time LCO 3.0.3 is exited.

The time limits of Specification 3.0.3 allow 37 hours for
the unit to be in MODE 5 when a shutdown is required during
MODE 1 operation. If the unit is in a lower MODE of
operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a lower MODE is
reached in less time than allowed, however, the total
allowable time to reach MODE 5, or other applicable MODE, is
not reduced. For example, if MODE 3 is reached in 2 hours,
then the time allowed for reaching MODE 4 is the next
11 hours, because the total time for reaching MODE 4 is not
reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return

(conti nued)
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LCOs and SRs
B 3.0

. BASES

LCOs [CO 3.0.3 (continued)

to MODE 1, a penalty is not incurred by having to reach a
lower MODE of operation in less than the total time allowed.

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
Condition required by LCO 3.0.3. The requirements of
LCO 3.0.3 do not apply in other specified conditions of the
Applicability (unless in MODE 1, 2, 3, or 4) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LCO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LCO 3.7.13, "Fuel Storage Pool Water Level." LCO 3.7.13 has
an Applicability of "During movement of irradiated fuel
assemblies in the fuel storage pool." Therefore, this LCO
can be applicable in any or all MODES. If the LCO and the
Required Actions of LCO 3.7.13 are not met while in MODE t,
2, or 3, there is no safety benefit to begained by placing
the unit in a shutdown condition. The Required Action of
LCO 3.7i13 of "Suspend movement of irradiated fuelassemblies in the fuel storage pool" is the appropriate
Required Action to complete in lieu of the actions of
LCO 3.0.3. These exceptions are addressed in the individual
Specifications.

[CO 3.0.4

LCO 3.0.4 establiihes limitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It precludes placing the unit in a different
MODE or other specified condition when the following exist:

a. The requirements of an LCO, in the MODE or other
specified condition to be entered, are not met; and

(continued)
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LCOs and SRs
B 3.0

BASES

LCOs LCO 3.0.4 (continued)

b. Continued noncompliance with these LCO requirements
would result in the unit being required to be placed
in a MODE or other specified condition in which the
LCO does not apply to comply with the Required
Actions.

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore, in such cases, entry into a MODE or
other specified condition in the.Applicability may be made
in accordance with the provisions of the Required Actions.
The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before unit startup.

The provisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the
provisions of LCO 3.0.4 shall not prevent changes in MODES
or other specified conditions in the Applicability that
result from a normal shutdown.

Exceptions to LCO 3.0.4 are stated in the individual
Specifications. Exceptions may apply to all the ACTIONS or
to a specific Required Action of a Specification.

Surveillances do not have to be performed on the associated
inoperable equipment (or on variables outside the specified
limits), as permitted by SR 3.0.1. Therefore, changing
MODES or other specified conditions while in an ACTIONS
Condition, either in compliance with LCO 3.0.4, or where an
exception to LCO 3.0.4 is stated, is not a violation of
SR 3.0.1 or SR 3.0.4 for those Surveillances that do not
have to be performed due to the associated inoperable
equipment. However, SRs must be met to assure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within limits) and restoring compliance with the
affected LCO.

(continued)
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[COs and SRs
B 3.0

BASES

LCOs [CO 3.0.5
(continued)

[CO 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to
,provide an exception to [CO 3.0.2 (e.g. to not comply with
the applicable Required Action(s)) to allow the performance
of SRs to demonstrate:

a. The OPERABILITY of the equipment being returned to
service; or

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment'is
returned to service in conflict with the requirements of the
ACTIONS is limited to the time absolutely necessary to
perform the allowed SRs. This Specification does not
provide time to perform any other preventive or corrective
maintenance.

An 'example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment
isolation valve that has been closed to comply with Required
Actions, and must be reopened to perform the SRs.

An. example of demonstrating the OPERABILITY of other
equipment is taking an inoperable channelI or trip system out
of the tripped condition to prevent the trip function from
occurring during the performance of an SR on another channel
in the other trip system. A similar example of
demonstrating the OPERABILITY of other equipment is taki'ng
an inoperable channel or trip system out of the tripped
condition to permit the logic to function and indicate the
appropriate response during the performance of an SR on
another channel in the same trip system.

(conti nued)
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B 3.0

D BASES

LCOs LCO 3.0.6 (continued)

LCO 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LCO specified in the Technical
Specifications (TS). This exception is provided because
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO be
entered solely due to the inoperability of the support
system. This exception is justified because the actions
that are required to ensure the unit is maintained in a safe
condition are specified in the support system LCO's Required
Actions. These Required Actions may include entering the
supported system's Conditions and Required Actions or may
specify other Required Actions.

When a support system is inoperable and there is an LCO
specified for it in the TS, the supported system(s) are
required to be declared inoperable if determined to be
inoperable as a result of the support system inoperability.
However, it is not necessary to enter into the supported
systems' Conditions and Required Actions unless directed to
do so by the support system's Required Actions. Thepotential confusion and inconsistency of requirementsrelated to the entry into multiple support and supported
systems LCOs' Conditions and Required Actions areoeliminated
by providing all the actions that are necessary to ensure
the unit is maintained in a safe condition in the support
systei4's Required Actions.

However, there are instances where a support system's
Required Action mayeither direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether-it is
immediate or after some delay, when a support system's
Required Action directs a supported system to be declared
inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicable Conditions
and Required Actions shall be entered in accordance with
LCO 3.0.2.

Specification 5.8, "Safety Function Determination Program"
(SFDP), ensures loss of safety function is detected and

(continued)
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LCOs and SRs
B 3.0

BASES

LCOs LCO 3.0.6 *(continued)

appropriate actions are taken. Upon failure to meet two or
more LCOs concurrently, an evaluation shall be*made to
determine if loss of safety function exists. Additionally,
other limitations, remedial actions, or compensatory actions
may be identified as a result of the support system
inoperability and corresponding exception to entering
supported system Conditions and Required Actions. The SFDP
implements the requirements of LCO 3.0.6.

Cross train checks to identify a loss of safety function for
those support systems that support safety systems are
required. The cross train check verifies that the supported
systems of the redundant OPERABLE support system are
OPERABLE, thereby ensuring safety function is retained. If
this evaluation determines that a loss of safety function
exists, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are
required to be entered.

SRs SR 3.0.1 through SR 3.0.4 establish the general requirements-
applicable to all Specifications in Chapter 3.0 and apply at
all times, unless otherwise stated.

SR 3.0.1

SR 3.0.1 establishes the requirement that SRs must be met
during the MODES or other specified conditions in the
Applicability for which the requirements of the [CO apply,
unless otherwise specified in the individual SRs. This
Specification is to ensure that Surveillances are performed
to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet
a Surveillance within the specified Frequency, in accordance
with SR 3.0.2, constitutes a failure to meet an LCO.

Systems and components aie assumed to be OPERABLE when the
associated SRs have been met. Nothing in this

(continued)
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LCOs and SRs
B 3.0

BASES

SRs SR 3.0.1 (continued)

Specification, however, is to be construed as implying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperable,
although still meeting the SRs; or

b. The requirements of the Surveillance(s) are known to
be not met between required Surveillance performances.

Surveillances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LCO are not applicable,
unless otherwise specified. The SRs associated with a test
exception are only applicable when the test exception is

*used as an allowable exception to the requirements of a
Specification,

.Surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedial measures that apply.

*Surveillances have to be performed and met in accordance
with SR 3.0.2, prior to returning equipment to OPERABLE
status.

*Upon completi "on of maintenance, appropriate post maintenance
- ~testing is required to declare equipment OPERABLE. -This

includes assuring applicable Surveillances are not failed
and their most-recent performance is in accordance with
SR 3.0.2. Post maintenance testing may not be possible in

* the current MODE or other specified conditions in the
Applicability due to the necessary unit parameters not
having been established. In these situations, the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the
equipment is not otherwise believed to be incapable of
performing its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.

(conti nued)
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SRs SR 3.0.2

SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion Time that requires the periodic
performance of the Reqif red Action on a "once per
interval.

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers plant operating conditions that may
not be suitable for conducting the Surveillance (e.g.,
transient conditions or other ongoing Surveillance or
maintenance activities).

The 25% extension does not significantly degrade the
reliability that results from performing the Surveillance at
its specified Frequency. This is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Surveillances for
which the 25% extension of the interval specified in the
Frequency does not apply. These exceptions are stated in
the individual Spe~cifications. An example of where SR 3.0.2
does not apply'is a Surveillance with a Frequency of "in
accordance with 10 CFR 50, Appendix J, as modified by
approved exemptions." The requirements of regulations take

-precedence over the TS.. The TS cann 'ot in and of themselves
extend a test interVal specified in the regulations.
Therefore, there is a Note in the Frequency stating,
"SR 3.0.2 is not applicable."

As stated in SR 3.0.2, the 25% extension also doe 's not apply
to the initial portion of a periodic Completion Time that
requires performance on a "once per . '. ." basis. The 25%
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25%
extension to this Completion Time is that such an action

(conti nued)
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B 3.0

BASES

SRs SR 3.0.2 (continued)

usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or
accomplishes the function of the inoperable equipment in an
alternative manner.

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals or periodic Completion Time intervals
beyond those specified.

SR 3.0.3

SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay
period of up to 24 hours or up to a limit of the specified
Frequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been
performed in accordance with SR 3.0.2, and not at the time
that the specified Frequency was not met.

This delay period provides an adequate time to complete
Surveillances that have been missed. This delay period

- ~permits the ~completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

The basis for this delay period includes consideration of
unit conditions, adequate planning, availability of
personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the
required Surveillance, and the recognition that the most
probable result of any particular Surveillance being
performed is the verification of conformance with the
requirements.

When a Surveillance with a Frequency based not on time
intervals, but upon specified unit conditions or operational
situations, is discovered not to have been performed when

(conti nued)
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BASES

SRs SR 3.0.3 (continued)

specified, SR 3.0.3 allows the full delay period of 24 hours
to perform the Surveillance.

SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is a flexibility which is not
intended to be used as an operational convenience to extend
Surveillance intervals.

If a Surveillance is not completed within the allowed delay
period, then the equipment is considered inoperable or the
variable is considered outside the specified limits and the
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified limits and the Completion Times of the
Required Actions for the applicable LCO Conditions begin
immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
allowed by tiis Specification, or within the Completion Timeof the ACTIONS, restores compliance with SR 3.0.1.

SR 3.0.4

SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a MODE or other specified
condition in the Applicability.

This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit. This Specification applies to

(continued)
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BASES

SR- 3.0.4 (conti nued)

changes in MODES or other specified conditions in the
Applicability associated with unit shutdown as well as-
startup.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions
necessary for meeting the SRs are specified in the
Frequency, in the Surveillance, or both. This allows
performance of Surveillances when the prerequisite
condition(s) specified in a Surveillance procedure require
entry into the MODE or other specified condition in the
Applicability of the associated LCO prior to the performance'
or completion of a Surveillance. A Surveillance that could
not be performed until after entering the LCO Applicability,
would have its Frequency specified such that it is not "due"
until the specific conditions needed are met. Alternately,
the 'Surveillance may be stated in the form of a Note as not
required (to be met or performed) until a particular event,
condition, or time has been reached. Further discussion of
the specific formats of SRs annotation are found in
Section 1.4, Frequency.
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SDM- Tavg > 200°F
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)-Tavg > 200°F

BASES

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systems
must be redundant and capable of holding the reactor core
subcritical when shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.

SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or trip of all shutdown and control rods,
assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.

The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS). The Control Rod System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
the range from full-load to no-load. In addition, the
Control Rod System, together with the soluble boron, provide
the SDM during power operation. The Control Rod System is
capable of making the core subcritical rapidly enough to
prevent exceeding acceptable fuel damage limits, assuming
that the rod of highest reactivity worth remains fully
withdrawn. The soluble boron system can compensate for fuel
depletion during operation and all xenon burnout reactivity
changes and maintain the reactor subcritical under cold
conditions.

During power operation, SDM control is ensured by operating
with the .shutdown banks within the limits of LCO 3.1.6,
"Shutdown Bank Insertion Limits," and the control'banks
within the limits of LCO 3.1.7, "Control Bank Insertion

(continued)
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SDM- Tavg > 200OF
B 3.1.1

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

Limits." When the unit is in the shutdown and refueling
modes, the SDM requirements are met by means of adjustments
to the RCS boron concentration.

The minimum required SDM is assumed as an initial condition
in safety analyses. The safety analysis (Ref. 2)
establishes an SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and
AOOs, with the assumption of the highest worth rod stuck out
on a trip.

The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that:

a. The reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events;

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio (DNBR),
fuel-centerline temperature limits for AOOs, and
: 280 cal/gm energy deposition for the rod ejection
accident); and

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

The most limiting accident for the SDM requirements is based
on a main steam line break (MSLB), as described in the
accident analysis (Ref. 2). The increased steam flow
resulting from a pipe break in the main steam system causes
an increased energy removal from the affected steam
generator (SG), and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As RCS
temperature decreases, the severity of an MSLB decreases
until the MODE 5 value is reached. The most limiting MSLB,
with respect to potential fuel damage before a reactor trip

(continued)
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SDM-Tavg > 200°F
B 3.1.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

occurs, is a guillotine break of a main steam line inside
containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus
terminating RCS heat removal and cooldown. Following the
MSLB, a post-trip return to power may occur; however, no
fuel damage occurs as a result of the post-trip return to
power, and THERMAL POWER does not violate the Safety Limit
(SL) requirement of SL 2.1.1.

In addition to the limiting MSLB transient, the SDM
requirement must also protect against:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or low
power condition;

c. Startup of an inactive reactor coolant pump (RCP); and

d. Rod ejection.

Each of these events is discussed below.

In the boron dilution analysis, the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting at the beginning of core life, when critical
boron concentrations are highest.

Depending on the system initial conditions and reactivity
insertion rate, the uncontrolled rod withdrawal transient is
terminated by either a high power level trip, or a high
pressurizer pressure trip. In all cases, power level, RCS
pressure, linear heat rate, and the DNBR do not exceed
allowable limits.

The startup of an inactive RCP will not result in a "cold
water" criti-cality, even if the maximum difference in
temperature exists between the SG and the core. The maximum
positive reactivity addition that can occur due to an
inadvertent RCP start is less than half the minimum required

(continued)
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(continued)

LCO

SDM. An idle RCP cannot, therefore, produce a return to
power from the hot standby condition.

The withdrawal of control rods from subcritical or low power
conditions adds reactivity to the reactor core, causing both
the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and
pressure. The withdrawal of rods also produces a
time-dependent redistribution of core power.

SDM satisfies Criterion 2 of the NRC Policy Statement. Even
though it is not directly observed from the control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

SDM is a core design condition that can be ensured during
operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents
are the most limiting analyses that establish the SDM value
of the LCO. For MSLB accidents, if the LCO is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100, "Reactor Site Criteria," limits (Ref. 4). For
the boron dilution accident, if the LCO is violated, the
minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

APPLICABILITY In MODE 2 with Keff < 1.0, MODES 3 and 4, the SDM
requirements are applicable to provide sufficient negative
reactivity to meet the assumptions of the safety analyses
discussed above. In MODE 5, SDM is addressed by LCO 3.1.2,
"SHUTDOWN MARGIN (.SDM) -Tav. : 200°F." In MODE 6, the
shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concentration." In MODES 1 and 2, SDM is ensured by
complying with LCO 3.1.6 and LCO 3.1.7.

(continued)
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B 3.1.1

BASES

ACTIONS A.__I

If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boration will be continued until the SDM requirements are
met.

In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. The operator should
borate with the best source available for the plant
conditions.

SURVEILLANCE
REQUIREMENTS

SR 3.1.1.1

In MODES 1 and 2, SDM is verified by observing that the
requirements of LCO 3.1.6 and LCO 3.1.7 are met. In the
event that a rod is known to be untrippable, however, S[iM
verification must account for the worth of the untrippable
rod as well as another rod.of maximum worth.

After a reactor trip, the combination of control banks and
shutdown banks (less the most reactive RCCA, which is
assumed to b9 fully withdrawn) is sufficient to take the
reactor from full-power conditions at rated temperature to
zero power, and to maintain the required SDM at rated no-
load temperature.

Subsequently, in MODES 3 and 4,
performing a reactivity balance
listed reactivity effects:

the SDM is verified by
calculation, considering the

a. RCS boron concentration;

b. Control bank position;

C. RCS average temperature;

d. Fuel burnup basedon gross thermal energy generation;

(continued)
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BASES (continued)

SURVEILLANCE
REQUIREMENTS

(continued)

e. Xenon concentration;

f. Samarium concentration; and

g. Design isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability."

2. Watts Bar FSAR, Section 15.4.2, "Major Secondary
System Pipe Rupture."

3. Watts Bar FSAR, Section 15.2.4, "Uncontrolled Boronf
Dilution."

4. Title 10, Code of Federal
"Reactor Site Criteria."
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B 3.1.2

.B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 SHUTDOWN MARGIN (SDM) -Tavg s 200°F

BASES

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systems
must be redundant and capable of holding the reactor core
subcritical when shut down under cold conditions.
Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.

SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (AOOs). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following
the insertion or trip of all shutdown and control rods,
assuming the single rod cluster assembly of highest
reactivity worth is fully withdrawn.

The system design requires that two independent reactivity
control systems be provided, and that one of these systems
be capable of maintaining the core subcritical under cold
conditions. These requirements are provided by the use of
movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS). The Control Rod System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over
the range from full-load to no-load. In addition, the
Control Rod System, together with the soluble boron, provide
SDM during power operation. The Control Rod System is
capable of making the core subcritical rapidly enough to
prevent exceeding acceptable fuel damage limits assuming
that the rod of highest reactivity worth remains fully
withdrawn. The soluble boron system can compensate for fuel
depletion during operation and all xenon burnout reactivity
changes, and maintain the reactor subcritical under cold
conditions.

During power operation, SDM control is ensured by operating
with the shutdown banks within the limits of LCO 3.1.6,
"Shutdown Bank Insertion Limits," and the control banks
within the limits of LCO 3.1.7, "Control Bank Insertion
Limits." When the unit is in the shutdown and refueling
modes, the SDM requirements are met by means of adjustments
to the RCS boron concentration.

(continued)
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B 3.1.2

.BASES (continued)

APPLICABLE The minimum required SOM is assumed as an initial conditionSAFETY ANALYSES in the safety analysis. The safety analysis (Ref. 2)
establishes an SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operation and AOOs
with the assumption of the highest worth rod stuck out on a
trip. Specifically, for MODE 5, the primary safety analysis
that relies on the SDM limits is the boron dilution
analysis.

The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that:

a. The reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events;

b. The reactivity transients associat*ed with postulated
accident conditions are controllable within acceptable
limits (departure from nucleate boiling ratio,
fuel-centerline temperature limits for AOOs, and
: 280 cal/gm energy deposition for the rod ejection*accident); and

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality-in the
shutdown condition.

In the b9.ron dilution analysis, the required SDM defines thereactivify difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting at the beginning of core life when critical
boron concentrations are highest.

SDM satisfies Criterion 2 of the NRC Policy Statement. Even
though it is not directly observed from the control room,
SDM is considered an initial condition process variable
because it is periodically monitored to ensure that the unit
is operating within the bounds of accident analysis
assumptions.

*(continued)
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BASES (continued)

LCO

APPLICABILITY

ACTIONS

SDM is a core design condition that can be ensured during
operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.

The boron dilution accident (Ref. 2) is the most limiting
analysis that establishes the SDM value of the LCO. For the
boron dilution accident, if the LCO is violated, then the
minimum required time assumed for operator action to
terminate dilution may no longer be applicable.

In MODE 5, the SDM requirements are applicable to provide
sufficient negative reactivity to meet the assumptions of
the safety analyses discussed above. In MODES 3 and 4, the
SDM requirements are given in LCO 3.1.1, "SHUTDOWN MARGIN
(SDM)-Tavg > 200 0F." In MODE 6, the shutdown reactivity
requirements are given in LCO 3.9.1, "Boron Concentration."
In MODES I and 2, SDM is ensured by complying with LCO 3.1.6
and LCO 3.1.7.

A._1

If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that
boration will be continued until the SDM requirements are
met.

In the determination of the required combination ofboration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. The operator should
borate with the best source available for the plant
conditions.

SURVEILLANCE
REQUIREMENTS

SR 3.1.2.1

In MODE 5, the SDM is verified by performing a reactivity
balance calculation, considering the following reactivity
effects:

(conti nued)
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B 3.1.2

.BASES (continued)

SURVEILLANCE SR 3.1.2.1 (continued)
REQUIREMENTS

a. RCS boron concentration;

b. Control bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Design isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM. This allows time enough for the operator to collect
the required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability."

2. Watts Bar FSAR, Section 15.2.4, "Uncontrolled Boron
Dilution."
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Core Reactivity
B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Core Reactivity

BASES

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity
shall be controllable, such that, subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal operation and
anticipated operational occurrences. Therefore, reactivity
balance is used as a measure of the predicted versus
measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to
ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, or control
rod worth,. or operation at conditions not consistent with
those assumed in the predictions of core reactivity, and
could potentially result in a loss of SDM or violation of
acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)-Tp > 200°F") in
ensuring the reactor can be brought sa~ly to cold,
subcritical conditions.

When the reactor core is critical or in normal power
operation, a reactivity balance exists and the net
reactivity is zero. A-comparison of predicted and measured
reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under
steady-state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed (such as rod height, temperature, pressure, and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the

(continued)
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Core Reactivity
B 3.1.3

BASES

BACKGROUND calculational models used to generate the safety analysis
(continued) are adequate.

In order to achieve the required fuel cycle energy output,
the uranium enrichment, in the new fuel loading and in the
fuel remaining from the previous cycle, provides excess
positive reactivity beyond that required to sustain
steady-state operation throughout the cycle. When the
reactor is critical at RTP and moderator temperature, the
excess positive reactivity is compensated by burnable
absorbers (if any), control rods, whatever neutron poisons
(mainly xenon and samarium) are present in the fuel, and the
RCS boron concentration.

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady-state operation
at RTP. Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

APPLICABLE The acceptance'criteria for core reactivity are that the
SAFETY ANALYSES reactivity balance limit ensures plant operation is

maintained'within the assumptions of the safety analyses.

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular,
SDM and reactivity transients, such as control rod
withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
plant data, and analytical benchmarks. Monitoring
reactivity balance additionally ensures that the nuclear
methods. provide an accurate representation of the core
reactivity.

Design calculations and safety analyses are performed for
each fuel cycle for the purpose of predetermining reactivity

(continued)
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Core Reactivity
B 3.1.3

BASES

APPLICABLE behavior and the RCS boron concentration requirements for
SAFETY ANALYSES reactivity control during fuel depletion.

(continued)
The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity. If the mea-ured and
predicted RCS boron concentrations for identical core
conditions at beginning-of-cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or
the calculational models used to predict soluble boron
requirements may not be accurate. If reasonable agreement
between measured and predicted core reactivity exists at
BOC, then the prediction may be normalized to the measured
boron concentration. Thereafter, any significant deviations
in the measured boron concentration from the predicted boron
letdown curve that develop during fuel depletion may be an
indication that the calculational model is not adequate for
core burnups beyond BOC, or that an unexpected change in
core conditions has occurred.

The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation. The
normalization is performed at BOC conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.

Core reactivity satisfies Criterion 2 of the NRC Policy
Statement.

LCO Long-term core reactivity behavior is a result of the core
physics design and cannot be easily controlled once the core
design is fixed. During operation, therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary. Large differences
between actual and predicted core reactivity may indicate
that the assumptions of the DBA and transient analyses are
no longer valid, or that the uncertainties in the Nuclear
Design Methodology are larger than expected. A limit on the
reactivity balance of ± 1% Ak/k has been established based
on engineering judgment. A 1% deviation in reactivity from

(continued)
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Core Reactivity
B 3.1.3

LCO
(continued)

that predicted is larger than expected for normal operation
and should therefore be evaluated.

When measured core reactivity is within 1% Ak/k of the
predicted value at steady-state thermal conditions, the core.
is considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady-state
RCS critical boron concentrations, the difference between
measured and predicted values would be dependent on the
boron worth. These values are well within the uncertainty
limits for analysis of boron concentration samples, so that
spurious violations of the limit due to uncertainty in
measuring the RCS boron concentration are unlikely.

APPLICABILITY The limits on core reactivity must be maintained during
MODES I and 2 because a reactivity balance must exist when
the reactor is critical or producing-THERMAL POWER. As the
fuel depletes, core conditions are changing, and
confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in
MODES 3, 4, and 5 because the reactor is shut down, and the
reactivity balance is used only as a comparison of predicted
versu .s measured reactivity when the reactor is critical.

In MOD E 6, fuel loading results in a continually changing
core reactivity. Boron concentration requirements
RCO 3.9.1, "Boron Concentration") ensure that fuel
movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first
startup following operations that could have altered core
reactivity (e.g., fuel movement, control rod replacement,
control rod shuffling). .

ACTIONS A-1 and A.2

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the core design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with input to design

(continued)
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Core Reactivity
B 3.1.3

BASES

ACTIONS A.1 and A.2 (continued)

calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions. The required
Completion Time of 72 hours is based on the low probability
of a DBA occurring during this period, and allows sufficient
time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.

Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.
If an unexpected physical change in the condition of the
core has occurred, it must be evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be
revised to provide more accurate predictions. If any of
these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation,'then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs
are necessaryto ensure the reactor core is acceptable for
continued operation, then they must be defined.

The required Completion Time of 72 hours is adequate for
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.

B.1

If the core reactivity cannot be restored to within the
1% Ak/k limit, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours. If the
SDM for MODE 3 is not met, then the boration required by
SR 3.1.1.1 would occur. The allowed Completion Time is
reasonable, based on operating experience, for reaching

(continued)

Unit 1 B 3.1-15 Amendment 0WATTS BAR Draft 08/92



Core Reactivity
B 3.1.3

BASES

ACTIONS B.1 (continued)

MODE 3 from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.1.3.1

Core reactivity is verified by periodic comparisons of
measured and predicted RCS boron concentrations. The
comparison is made, considering that other core conditions
are fixed or stable, including control rod position,
moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. The
Surveillance is performed prior to entering MODE I as an
initial check on core conditions and design calculations at
BOC. The SR is modified by a Note. The Note indicates that
the normalization of predicted core reactivity to the
measured value must take place within the first 60 effective
full power days (EFPDs) after each fuel loading. This
allows sufficient time for core conditions to reach steady.
state, but prevents operation for a large fraction of the
fuel cycle without establishing a benchmark for the design
calculations. The required subsequent Frequency of
31 EFPDs, following the initial 60 EFPDs after entering
MODE 1, is acceptable, based on the slow rate of core
changes due to fuel depletion and the presence of other
indicators (QPTR, AFD, etc.) for prompt indication of an
anomaly.

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 26, "Reactivity
Control System Redundancy and Capability"; General
Design Criterion 28, "Reactivity Limits"; and General
Design Criterion 29, "Protection Against Anticipated
Operational Occurrences."

2. Watts Bar FSAR, Sectio.n 15.0, "Accident Analyses."
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MTC
B 3.1.4

OB 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must bedesigned for inherently stable power operation, even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.

The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a
coolant temperature increase will cause a reactivity
decrease, so that the coolant temperature tends to return
toward its initial value. Reactivity increases that cause a
coolant temperature increase will thus be self-limiting, and
stable power operation will result.

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to beacceptable by measurements. Both initial and reload cores
are designed so that the beginning-of-cycle (BOC) MTC isless than zero when THERMAL POWER is at RTP. The actual
value of the MTC is dependent on core characteristics, such
as fuel loading and reactor coolant soluble boron
concentration. The core design may require additional fixed
distributed poisons to yield an MTC at BOC within the range
analyzed in the plant accident analysis. The end-of-cycle
(EOC) MTC is also limited by the requirements of the
accident analysis. Fuel cycles that are designed to achieve
high burnups or that have changes to other characteristics
are evaluated to ensure that the MTC does not exceed the EOC
limit.

The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the FSAR accident and transient analyses.

*(continued)

Unit 1 B 3.1-17 Amendment 0WATTS BAR Draft 08/92



MTC
B 3.1.4

. BASES

BACKGROUND If the LCO limits are not met, the unit response during
(continued) transients may not be as predicted. The core could violate

criteria that prohibit a return to criticality during non-
MSLB events, or the departure from nucleate boiling ratio
criteria of the approved correlation may be violated, which
could lead to a loss of the fuel cladding integrity.

The SRs for measurement of the MTC at the beginning and near
the end of the fuel cycle are adequate to confirm that the
MTC remains within its limits, since this coefficient
changes slowly, due principally to the reduction in RCS
boron concentration associated with fuel burnup.

APPLICABLE The acceptance criteria for the specified MTC are:
SAFETY ANALYSES

a. The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2); and

b. The MTC must be such that inherently stable power
operations result during normal operation and
accidents, such as overheating and overcooling events.

The FSAR, Section 15 (Ref. 2), contains analyses of
accidents that result in both overheating and overcooling of
the reactor core. MTC is one of the controlling parameters
for core reactivity in these accidents. Both the most
positive value and most negative value of the MTC are
important to safety, and both values must be bounded.
Values used in the analyses consider worst-case conditions
to ensure that the accident results are bounding (Ref. 3).

The consequences of accidents that cause core overheating
must-be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero
(Ref. 4) or RTP, loss of main feedwater flow, and loss of
forced reactor coolant flow. The consequences of accidents
that cause core overcooling must be evaluated when the MTC
is negative. Such accidents include sudden feedwater flow
increase and sudden decylease in feedwater temperature.

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,

(continued)
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B 3.1.4

. BASES

APPLICABLE whether the reactor is at full or zero power, and whether itSAFETY ANALYSES is the BOC or EOC life. The most conservative combination(continued) appropriate to the accident is then used for the analysis
(Ref. 2).

MTC values are bounded in reload safety evaluations assuming
steady-state conditions at BOC and EOC. An EOC measurement
is conducted at conditions when the RCS boron concentration
reaches approximately 300 ppm. The measured value may be
extrapolated to project the EOC value, in order to confirm
reload design predictions.

MTC satisfies Criterion 2 of the NRC Policy Statement. Even
though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of itý dependence on boron concentration.

LCO LCO 3.1.4 requires the MTC to be within specified limits of
the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload
core safety evaluation, the MTC is analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation.

Assumptions made in safety analyses require that the MTC be
less positive than a given upper bound and more positive
than a given lower bound. The MTC is most positive at BOC;
this upper bound must not be exceeded. This maximum upper
limit occurs at BOC, all rods out, hot zero power
conditions. At EOC the MTC takes on its most negative
value, when the lower bound becomes important. This LCO
exists to ensure that both the upper and lower bounds are
not exceeded.

During operation, therefore, the conditions of the LCO can
only be ensured through measurement. The Surveillance
checks at BOC and EOC on MTC provide confirmation that the
MTC is behaving as anticipated so that the acceptance
criteria are met.

The LCO establishes a maximum positive value that cannot be
exceeded. The BOC positive limit and the EOC negative limit
are established in the COLR to allow specifying limits for
each particular cycle. This permits the unit to take

(continued)
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. BASES

LCO advantage of improved fuel management and changes in unit
(continued) operating schedule.

APPLICABILITY Technical Specifications place both LCO and SR values on
MTC, based on the safety analysis assumptions described
above.

In MODE 1, the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled CONTROL ROD
assembly or group withdrawal) will not violate the
assumptions of the accident analysis. The lower MTC limit
must be maintained in MODES 2 and 3, in addition to MODE 1,
to ensure that cooldown accidents will not violate the
assumptions of the accident analysis. In MODES 4, 5, and 6,
this LCO is not applicable, since no Design Basis Accidents
using the MTC as an analysis assumption are initiated from
these MODES.

ACTIONS A._

If.the BOC MTC limit is violated, administrative withdrawal
limits for control banks must be established to maintain the
MTC within its limits. The MTC becomes more negative with
control bank insertion and decreased boron concentration. A
Completion Time of 24 hours provides enough time for
evaluating the MTC measurement and computing the required
bank withdrawal limits.

As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations,
the time in cycle life at which the calculated MTC will meet
the LCO requirement can be determined. At this point in
core life Condition A no longer exists. The unit is no
longer in the Required Action, so the administrative
withdrawal limits are no longer in effect.

(continued)
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ACTIONS B.1
(continued)

If the required administrative withdrawal limits at BOC are
not established within 24 hours, the unit must be brought to
MODE 2 with keff < 1.0 to prevent operation with an MTC that
is more positive than that assumed in safety analyses.

The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full-power conditions in an orderly manner and without
challenging plant systems.

C.1

Exceeding the EOC MTC limit means that the safety analysis
assumptions for the EOC accidents that use a bounding
negative MTC value may be invalid. If the EOC MTC limit is
exceeded, the plant must be brought to a MODE or Condition
in which the LCO requirements are not applicable. To
achieve this status, the unit must be brought to at least
MODE 4 within 12 hours.

The allowed Completion Time is reasonable, based on
operating experience, for reaching the required MODE from
full-power conditions in an orderly manner and without
challenging, plant systems.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

This SR requires measurement of the MTC at BOC prior to
entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Meeting the limit prior to entering
MODE 1 ensures that the limit will also be met at higher
power levels.

The BOC MTC value for all rods out (ARO) will be inferred
from isothermal temperature coefficient measurements
obtained during the physics tests after refueling. The ARO
value can be directly compared to the BOC MTC limit of the
LCO. If required, measurement results and predicted design
values can be used to establish administrative withdrawal
limits for control banks.

(continued)
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SURVEILLANCE
REQUIREMENTS

(continued)

REFERENCES

SR 3.1.4.2 and SR 3.1.4.3

In similar fashion, the LCO demands that the MTC be less
negative than the specified value for EOC full power
conditions. This measurement may be performed at any
THERMAL POWER, but its results must be extrapolated to the
conditions of RTP and all banks withdrawn in order. to make a
proper comparison with the LCO value. Because the RTP MTC
value will gradually become more negative with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
EOC LCO limit. The 300 ppm SR value is sufficiently less
negative than the EOC LCO limit value to ensure that the LCO
limit will be met when the 300 ppm Surveillance criterion is
met.

SR 3.1.4.3 is modified by a Note that includes the following
requirements:

a. If the 300 ppm Surveillance limit is exceeded, it is
possible that the EOC limit on MTC could be reached
before the planned EOC. Because the MTC changes
slowly with core depletion, the Frequency of
14 effectivefull power days is sufficient to avoid
exceeding the EOC limit.

b. The Surveillance limit for RTP boron concentration of
60 ppm, is conservative. If the measured MTC at 60 ppmr
is more positive than the 60 ppm Surveillance limit,
the EOC limit will not be exceeded because of the
gradual manner in which MTC changes with core burnup.

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 11, "Reactor
Inherent Protection."

2. Watts Bar FSAR, Section 15.0, "Accident Analyses."

3. WCAP 9273-NP-A, "Westinghouse Reload Safety Evaluation
Methodology," July 1985.

4. Watts Bar FSAR, Section 15.2.1, "Uncontrolled Rod
Cluster Control Assembly Bank Withdrawal From a
Subcritical Condition."
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Rod Group Alignment Limits
B 3.1.5

.B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Rod Group Alignment Limits

BASES

BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown and
control rods are initial assumptions in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design," GDC 26, "Reactivity Limits"
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Plants" (Ref. 2).

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may causeincreased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
by their control rod drive mechanisms (CRDMs). Each CRDM
moves its RCCA one step (approximately 5/8 inches) at a
time, but at varying rates (steps per minute) depending on
the signal output from the Rod Control System.

The RCCAs are divided among control banks and shutdown
banks. Each bank may be further subdivided into two groups
to provide for precise reactivity control. A group consists
of two or more RCCAs that are electrically paralleled to
step simultaneously. A bank of RCCAs consists of two groups

(continued)
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BASES

BACKGROUND that are moved in a staggered fashion, but always within one
(continued) step of each other. There are four control banks and four

shutdown banks.

The shutdown banks are maintained either in the full y
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the position of
maximum withdrawal, and control bank B continues to move
out. When control bank B reaches a predetermined height,
control bank C begins to move out with control bank B. This
sequence continues until control banks A, B, and C are at
the fully withdrawn position, and control bank D is
approximately halfway withdrawn. The insertion sequence is
the opposite of the wi~thdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce radial asymmetries in
the core power distributions.

The axial position of shutdown rods and control rods is
indicated by two separate and independent systems, which are
the Bank Demand Position Indication System (commonly called
group step counters) and the Analog Rod Position*Indication
(ARPI) System.

The Bank Demand Position Indication System counts the pulses
from the rod control system that moves the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step *or± 5/8 inch). If a rod does not move one step for each
demand pulse, the step counter will still count the pulse
and incorrectly reflect the position of the rod.

The ARPI System provides-an accurate indication of actual
contro~l rod position, but at a lower precisifon than the step
counters. This system is based on inductive analog signals
from a series of coils spaced along a hollow tube with a
center-to-center distance of 3.75 inches, which is six
steps.

(continued)
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BACKGROUND The normal indication accuracy of the ARPI System is + 6(continued) steps (± 3.75 inches), and the maximum uncertainty is
± 12 steps (± 7.5 inches). With an indicated deviation of
12 steps between the group step counter and ARPI, the
maximum deviation between actual rod position and the demand
position could be 24 steps, or 15 inches.

APPLICABLE
SAFETY ANALYSES

Control rod misalignment accidents are analyzed in the
safety analysis (Ref. 3). The acceptance criteria for
addressing control rod inoperability or misalignment are
that:

a. There be no violations of:

specified acceptable fuel design limits, or
Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core remains subcritical after accident transients
other than a Main Steam Line Break (MSLB).

Two types of misalignment are distinguished. During
movement of a control rod group, one rod may stop moving,
while the other rods in the group continue. This condition
may cause excessive power peaking. The second type of
misalignment occurs if one rod fails to insert upon a
reactor trip and remains stuck full.y witfidrawn. This
condition requires an evaluation to determine that
sufficient reactivity worth is held in the control rods to
meet the SDM requirement, with the maximum worth rod stuck
fully withdrawn.

Two types of analysis are performed in regard to static rod
misalignment (Ref. 4). With control banks at their
insertion limits, one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case of a completely
withdrawn single rod from a bank inserted to its insertion
limit. Satisfying limits on departure from nucleate boiling
ratio in both of these cases bounds the situation when a rod
is misaligned from its group by 12 steps.

(continued)
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APPLICABLE Another type of misalignment occurs if one RCCA fails toSAFETY ANALYSES insert upon a reactor trip in response to a mainsteam pipe(continued) rupture and remains stuck fully withdrawn. This condition
is assumed in the evaluation to determine that the required
SDM is met with the maximum worth RCCA also fully withdrawn
(Ref. 5). The reactor is shutdown by the boric acid
injection delivered by the ECCS.

The Required Actions in this LCO ensure that either
deviations from the alignment limits will be corrected or
that THERMAL POWER will be adjusted so that excessive local
linear heat rates (LHRs) will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel fator (FQ(Z))
and the nuclear enthalpy hot channel factor (FAH) are
verified to be within their limits in the COLR, and the
safety analysis is verified to remain valid. When a control
rod is misaligned, the assumptions that are used to
determine the rod insertion limits, AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits
mAy not preserve the design peaking factors, and FQ(Z) and
FAH must be verified directly by incore mapping. BasesSection 3.2 (Power Distribution Limits) cont-ains mofe
complete discussions of the relation of FQ(Z) and F&H to
the operating limits.

-hutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of the NRC Policy Statement.

LCO The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The OPERABILITY requirements also ensure that the
RCCAs and banks maintain the correct power distribution and
rod alignment.

The requirement to maintain the rod alignment to within plus
or minus 12 steps is conservative. The minimum misalignment
assumed in safety analysis is 24 steps (15 inches), and in

*(continued)
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LCO some cases a total misalignment from fully withdrawn to(continued) fully inserted is assumed. Failure to meet the requirements
of this LCO may produce unacceptable power peaking factors
and LHRs, or unacceptable SDMs, all of which may constitute
initial conditions inconsistent with the safety analysis.

APPLICABILITY

ACTIONS

The requirements on RCCA OPERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only MODES
in which neutron (or fission) power is generated, and the
OPERABILITY (i.e., trippability) and alignment of rods have
the potential to affect the safety of the plant. In
MODES 3, 4, 5, and 6, the alignment limits do not apply
because the reactor is shut down and not producing fission
power. In the shutdown MODES, the OPERABILITY of the
shutdown and control rods has the potential to affect the
required SDM, but this effect can be compensated for by an
increase in the boron concentration of the RCS. See
LCO 3.1.1, "SHUTDOWN MARGIN (SDM)-T > 200°F," for SDM in
MODES 3 and 4, LCO 3.1.2, "Shutdown Xargin (SDM)-Tavn< 200°F," for SDM in MODE 5, and LCO 3.9.1, "Boron
Concentration," for boron concentration requirements during'
refueling.

A.1.1 and A.1.2

When one or more rods are untrippable, there is a
possibility that the required SDM may be adversely affected.
Under these conditions, it is important to determine the
SDM, and if it is less than the required value, initiate
boration until the required SDM is recovered. The
Completion Time of 1 hour is adequate for determining SDM
and, if necessary, for initiating boration and restoring
SDM.

In this situation, SDM verification must include the worth
of the untrippable rod, as well as a rod of maximum worth.

(conti nued)
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ACTIONS A.2
(continued)

If the untrippable rod(s) cannot be restored to OPERABLE
status, the plant must be brought to a MODE or condition in
which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching MODE 3 from
full-power conditions in an orderly manner and without
challenging plant systems.

B.1

When a rod becomes misaligned, it can-usually be moved and
is still trippable: If the rod can be realigned within the
Completion Time of 1 hour, local xenon redistribution during
this short interval will not be significant, and operation
may proceed with-out further restriction.

An alternative to realigning a single misaligned RCCA to the
group average position is to align the remainder of theW group to the position of the misaligned RCCA. However, this
must be done without violating the bank sequence, overlap,
and insertion limits specified in LCO 3.1.6, "~Shutdown Bank
Insertion Limits," and LCO 3.1.7, "Control Bank Insertion
Limits." The Completion Time of 1 hour gives the operator
sufficien~t time to adjust the rod positions in -an orderly
manner.

B.2.1.1 and B.2.1.2

With a misaligned rod, SDM must be verified to be within
limit or boration must be initiated to restore SDM to within
limit.

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example,
realigning control bank B to a rod that is misaligned
15 steps from the top of the core would require a

(conti nued)
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ACTIONS B.2.1.1 and B.2.1.2 (continued)

significant power reduction, since control bank D must be
moved fully in and control bank C must be moved in to
approximately 100 to 115 steps.

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary
for determining the actual unit SDM and, if necessary,
aligning and starting the necessary systems and components
to-initiate boration.

B.2.2, B.2.3, B.2.4, B.2.5, and B.2.6

For continued operation with a misaligned rod, RTP must be
reduced, SDM must periodically b• verified within limits,
hot channel factors (FQ(Z) and FAH) must be verified within
limits, and the safety analyses must be re-evaluated to
confirm continued operation is permissible.

Reduction of.power to 75% RTP ensures that local LHR
increases due to a misaligned RCCA will not cause the core
design criteria to be exceeded (Ref. 6). The Completion
Time of 2 hours gives the operator sufficient time to
accomplish an orderly power reduction without challenging
the Reactor Protection System."

When a rod is known to be misaligned, there is a potential
to impact the SDM. Since the core conditions can change
with time, periodic verification of SDM is required. A
Frequency of 12 hours is sufficient to ensure this
requirement continues to be met.

Verifying that FQ(Z) and FNH are within the required limits
ensures that current operation at 75% RTP with a rod
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain
flux maps of the core power distribution using t icr
flux mapping system and to calculate FQ(Z) and F&H.

(continued)
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ACTIONS B.2.2, B.2.3, B.2.4. B.2.5, and B.2.6 (continued)

Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Event for the duration of operation under these
conditions. A Completion Time of 5 days is sufficient time
to obtain the required input data and to perform the
analysis._

C.1.1 and C.1.2

More than one control rod becoming misaligned from its group
average position is not expected, and has the potential to
reduce SDM. Therefore, SDM must be evaluated~. One hour
allows the operator adequate time to determine SDM.
Restoration of the required SDM, if necessary, requires
increasi~ng the RCS boron concentration to provide negative
reactivity, as described in the Bases or LCO 3.1.1. The
required Completion Time of 1 hour for initiating boration
is reasonable, based on the time required for potential
xenon redistribution, the low probability of an-accident
occurring, and the steps required to complete the action.
This allows the operator sufficient time to align the
required valves and start the boric acid pumps. Boratiort
will continue until the required SDM is restored.

C.2'

If more than one rod is found to be misaligned or b~comes
misaligned because of bank movement, the unit conditions
fall outside of the accident analysis assumptions. Since
automatic bank sequencing would continue to cause
misalignment, the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full-power
conditions in an orderly manner and without challenging
pl ant systems.

(conti nued)
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ACTIONS 0.1
(conti nued)

When Required Actions cannot be completed within their
Completion Time, the unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at l-ast
MODE 3 within 6 hours, which obviates concerns about the
development of undesirable xenon or power distributions.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching MODE 3 from full-power
conditions in an orderly manner and without challenging the
plant systems.

SURVEILLANCE SR 3.1.5.1
REQU IREMENTS

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is
beginning to deviate from its expected position. If the rod-
position deviation monitor is inoperable, a Frequency of

I V . 4 hours accomplishes-the same goal. The specified Frequency
takes into account other rod position information that is.
continuously available to the operator in the control room,
so that during actual rod motion, deviations can immediately
be detected.

SR 3.1.5.2

Verifying each control rod is OPERABLE would require that
each rod be tripped. However, in MODES 1 and 2, tripping
each control rod would result in radial or axial power
tilts, or oscillations. Exercising each individual control
rod every 92 days provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment
limit, even if they are not regularly tripped. Moving eachcontrol rod by 10 steps will not cause radial or axial power
tilts; or oscillations, to occur. The 92-day Frequency
takes into consideration other information available to the
operator in the control room and SR 3.1.5.1, which is
performed more frequently and adds to the determination of

(conti nued)

Unit 1 B 3.1-31 Amendment 0WATTS BAR Draft 08/9 2



Rod Group Alignment Limits
B 3.1.5

.BASES
SURVEILLANCE SR 3.1.5.2 (continued)
REQUIREMENTS

OPERABILITY of the rods. Between required performances of
SR 3.1.5.2 (determination of control rod OPERABILITY by
movement), if a control rod(s) is discovered to be
immovable, but remains trippable and aligned, the control
rod(s) is considered to be OPERABLE. At any time, if a
control rod(s) is immovable, a determination of the
trippability (OPERABILITY) of the control rod(s) must be
made, and appropriate action taken.

SR 3.1.5.3

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times prior to reactor
criticality, after reactor vessel head removal, ensures that
the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time, and that no
degradation in these systems has occurred that would
adversely affect control rod motion or drop time. This
testing is performed with all RCPs operating and the average
moderator temperature Ž 551°F to simulate a reactor tripunder actual conditions.

This Surveillance is performed during a plant outage, due to
the plant conditions needed to perform the SR and the
potential for an unplanned plant transient if the
Surveillance were performed with the reactor at power.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
Design," General Design Criterion 26, "Reactivity
Limits."

2. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

3. Watts Bar FSAR, Section 15.0, "Accident Analyses."

4. Watts Bar FSAR, Section 15.2.3, "Rod Cluster Control
Assembly Misalignment."

(continued)
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REFERENCES 5. Watts Bar FSAR, Section 15.4.2, "Major Secondary
(continued) System Pipe Rupture."

6. Watts Bar FSAR, Section 15.3.6, "Single RCCA
Withdrawal at Full Power."
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B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Shutdown Bank Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available ejected rod worth, SDM and initial
reactivity insertion rate.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design," GDC 26, "Reactivity Limits"
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivity
control. A group consists of two or more RCCAs that are
electrically paralleled to step si'multaneously.• A bank of
RCCAs consists of two groups that are'moved in a staggered
fashion, but always within one step of each other. There
are four control banks and four shutdown banks. See
LCO 3.1.5, "Rod Group Alignment Limits," for control and
shutdown rod OPERABILITY and alignment requirements, and
LCO 3.1.8, "Rod Position Indication," for position
indication requirements.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally automatically controlled by the Rod Control System,
but they can also be manually controlled. They are capable
of adding negative.reactivity very quickly (compared to
borating). The control banks must be maintained above
designed insertion limits and are typically near the fully
withdrawn position during normal full power operations.
Hence, they are not capable of adding a large amount of
positive reactivity. Boration or dilution of the Reactor

(continued)
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BACKGROUND Coolant System (RCS) compensates for the reactivity changes
(continued) associated with large changes in RCS temperature. The

design calculations are performed with the assumption that
the shutdown banks are withdrawn first. The shutdown banks
are controlled manually by the control room operator.
During normal unit operation, the shutdown banks are either
fully withdrawn or fully inserted. The shutdown banks must
be completely withdrawn from the core, prior to withdrawing
any control banks during an approach to criticality. The
shutdown banks can be fully withdrawn without the core going
critical. This provides available negative reactivity for
SDM in the event of boration errors. The shutdown banks are
then left in this position until the reactor is shut down.
They add negative reactivity to shut down the reactor upon

- receipt of a reactor trip signal.

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control
SAFETY ANALYSES banks), except the most reactive RCCA, are assumed to insert

into the core. The shutdown banks shall be at or above
their insertion limits and available to insert the maximum
amount of negative reactivity on a reactor trip signal. The
control banks may be partially inserted in the core, as
allowed by LCO 3.1.7, "Control Bank Insertion Limits." The
shutdown bank and control bank insertion limits are
established to ensure that a sufficient amount of negative
reactivity is available to shut down the reactor and
maintain the required SDM (see LCO 3.1.1, "SHUTDOWN MARGIN
(SDM)-Tavg > 200 0F," and LCO 3.1.2, "SHUTDOWN MARGIN
(SDM) -Tavg : 200°F") following a reactor trip from full
power. The combination of control banks and shutdown banks
(less the most reactive RCCA, which is assumed to be fully
withdrawn) is sufficient to take the reactor from full-power
conditions at rated temperature to zero power, and to
maintain the required SDM at rated no-load temperature
(Ref. 3). The shutdown bank insertion limit also limits the
reactivity worth of an ejected shutdown rod.

The acceptance criteria for addressing shutdown and control
rod bank insertion limits and inoperability or misalignment
is that:

a. There be no violations of:

(continued)
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APPLICABLE
SAFETY ANALYSES

(continued)

specified acceptable fuel design limits, or
RCS pressure boundary integrity; and

b. The core remains subcritical after accident transients
other than a Main Steam Line Break (MSLB).

As such, the shutdown bank insertion limits affect safety
analysis involving core reactivity and SDM (Ref. 3).

The shutdown bank
condition assumed
satisfy Criterion

insertion limits preserve an initial
in the safety analyses and, as such,
2 of the NRC Policy Statement.

LCO The shutdown banks must be within their insertion limits any
time the reactor is critical or approaching criticality.
This ensures that a sufficient amount of negative reactivity
is available to shut down the reactor and maintain the
required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

APPLICABILITY The shutdown banks must be within their insertion limits,
with the reactor in MODES 1 and 2. The applicability in
MODE 2 begins prior to initial control bank withdrawal,
during an approach to criticality, and continues throughout
MODE 2, until all control bank rods are again fully inserted
by reactor trip or by shutdown. This ensures that a
sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM
following a reactor trip. The shutdown banks do not have to
be within their insertion limits in MODE 3, unless an
approach to criticality is being made. Refer to LCO 3.1.1
and LCO 3.1.2 for SDM requirements in MODES 3, 4, and 5.
LCO 3.9.1, "Boron Concentration," ensures adequate SDM in
MODE 6.

The Applicability requirements have been modified by a Note
indicating the LCO requirement is suspended during
SR 3.1.5.2. This SR verifies the freedom of the rods to
move, and requires the shutdown bank to move below the LCO
limits, which would normally violate the LCO.

(conti nued)
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ACTIONS A.1.1, A.1.2 and A.2

When one or more shutdown banks is not within insertion
limits, 2 hours is allowed to restore the shutdown banks to
within the insertion limits. This is necessary because the
available SDM may be significantly reduced, with one or more
of the shutdown banks not within their insertion limits.
Also, verification of SDM or initiation of boration within
1 hour is required, since the SDM in MODES 1 and 2 is
ensured by adhering to the control and shutdown bank
insertion limits (see LCO 3.1.1). If shutdown banks are not
within their insertion limits, then SDM will be verified by
performing a reactivity balance calculation, considering the
effects listed in SR 3.1.1.1.

The allowed Completion Time of 2 hours provides an
acceptable time for evaluating and repairing minor problems
without allowing the plant to remain in an unacceptable
condition for an extended period of time.

* B.1

If the shutdown banks cannot be restored to within their
insertion limits within 2 hours, the unit-must be brought to
a MODE where the LCO is not applicable. The allowed
Completion Time of 6 hours is reasonable, based on operating
experience, for reaching the. required MODE from full-power
conditions 'in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.1.6.1
REQUIREMENTS

Verification that the shutdown banks are within their
insertion limits prior to an approach to criticality ensures
that when the reactor is critical, or being taken critical,
the shutdown banks will be available to shut down the
reactor, and the required SDM will be maintained following a
reactor trip. This SR and Frequency ensure that the
shutdown banks are withdrawn before the control banks are
withdrawn during a unit startup.

(continued)

Unit 1 B 3.1-37 Amendment 0WATTS BAR Draft 08/92



Shutdown Bank Insertion Limits
B 3.1.6

BASES (continued)

SURVEILLANCE
REQU IREM ENTS

REFERENCES

SR 3. 1.6. 1

Since the shutdown banks are positioned manually by the
control room operator,.a verification of shutdown bank
position at a Frequency of 12 hours, after th", reactor is
taken critical, is adequate to ensure that they are within
their insertion limits. Also, the 12-hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
Design," General Design Criterion 26, "Reactivity
Limits."

2. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

3. Watts Bar FSAR, Section 15.0, "Accident Analyses."

(continued)

Unit 1
WATTS BAR

B 3.1-38 Amendment 0
Draft 08/92



Control Bank Insertion Limits
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.7 Control Bank Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods are
initial assumptions in all safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power distributions, assumptions of available
ejected rod worth, SDM, and initial reactivity insertion
rate.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design," GDC 26, "Reactivity Limits"
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks.. Each bank may be further
subdivided into two groups to provide for precise reactivity
control. A group consists of two or more RCCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that.are moved in a staggered
fashion, but always within one step of each other. There
are four control banks and four shutdown banks' See
LCO 3.1.5, "Rod Group Alignment Limits," for control and
shutdown rod OPERABILITY and alignment requirements, and
LCO 3.1.8, "Rod Position Indication," for position
indication requirements.

The control bank insertion limits are specified in the COLR.
An example is provided for information only in
Figure B 3.1.7-1. The control banks are required to be at
or above the insertion limit lines.

Figure B 3.1.7-1 also indicates how the control banks are
moved in an overlap pattern. Overlap is the distance

(continued)
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Control Bank Insertion vs. Percent RTP
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BASES

BACKGROUND
(continued)

travelled together by two control banks. The predetermined
position of control bank C, at which control bank D will
begin to move with bank C on a withdrawal, as an example may
be at 128 steps. Therefore, in this example, control bank C
overlaps control bank D from 128 steps to the fully
withdrawn position for control bank C. The fully withdrawn
position and predetermined overlap positions are defined in
the COLR.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally controlled automatically by the Rod Control System,
but can also be manually controlled. They are capable of
adding reactivity very quickly (compared to borating or
diluting).

The power density at any point in the core must be limited,
so that the fuel design criteria are maintained. Together,
LCO 3.1.5, LCO 3.1.6, "Shutdown Bank Insertion Limits,"
LCO 3.1.7, LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and
LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)," provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.

The shutdown and control bank insertion and alignment
limits, AFD, and QPTR are process variables that together
characterize and control the three-dimensional power
distribution of the reactor core.. Additionally, the control
bank insertion limits control the reactivity that could be
added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure. the
required SDM is maintained.

Operation within the subject LCO limits will prevent fuel
cladding failures that would breach the primary
fission-product barrier and release fission products to the
reactor coolant in the event of a loss-of-coolant accident
(LOCA), loss of flow, ejected rod, or other accident
requiring termination by a Reactor Trip System (RTS) trip
function.

APPLICABLE
SAFETY ANALYSES

The shutdown and control bank insertion limits, AFD, and
QPTR LCOs are required to prevent power distributions that
could result in fuel cladding failures in the event of a

(conti nued)
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APPLICABLE LOCA, loss of flow, ejected rod, or other accident requiring
SAFETY ANALYSES termination by an RTS trip function.

(conti nued)
The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment are
that:

a. There be no violations of:

1. specified acceptable fuel design limits, or
2. Reactor Coolant System pressure boundary

integrity; and

b. The core remains subcritical after accident transients
other than a Main Steam Line Break (MSLB).

As such, the shutdown and control bank- insertion limits
affect safety analysis involving core reactivity and power
distributions (Ref. 3 through 13).

The SOM requirement is ensured by limiting the control and
shutdown bank insertion limits so that allowable inserted0 worth of the RCCAs is such that sufficient reactivity-isavailable in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA 'remains fully withdrawn upon trip (Ref. 5, 6, 8
and 11).

Operation at the insertion limits or AFD limits may approach
the maximum allowable linear heat generation rate or peaking
factor with the allowed QPTR present. Operation at the
insertion limit may also indicate the maximum ejected RCCA
worth could be equal to the limiting value in fuel cycles
that have sufficiently high ejected RCCA worths.

The control and shutdown bank insertion limits ensure that
safety analyses assumptions for SDM, ejected rod worth, and
power distribution peaking factors are preserved (Ref. 3
through 13).

The insertion limits satisfy Criterion 2 of the NRC Policy
Statement, in that they are initial conditions assumed in
the safety analysis.

(conti nued)
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LCO The limits on control banks sequence, overlap, and physical
insertion, as defined in the COLR, must be maintained
because they serve the function of preserving power
distribution, ensuring that the SDM is maintained, ensuring
that ejected rod worth is maintained, and ensuring adequate
negative reactivity insertion is available on trip. The
overlap between control banks provides more uniform rates of
reactivity insertion and withdrawal and is imposed to
maintain acceptable power peaking during control bank
motion.

APPLICABILITY The control bank sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODE*S 1 and 2
with keff Ž 1.0. These limits must be maintained, since
they preserve the assumed power distribution, ejected rod
worth, SDM, and reactivity rate insertion assumptions.
Applicability in MODES 3, 4, and 5 is not required, since
neither the power'distribution nor ejected rod Worth
assumptions would be exceeded in these MODES.

The applicability requirements have been modified by a Note
indi.cating the LCO requirements are suspended during the
performance of SR 3.1.5.2. This SR verifies the freedom of
the rods to move, and requires the control bank to move
below the LCO limits, which would violate the LCO.

ACTIONS A.1.1, A.1.2, A.2, B.I.1, B.I.2, and B.2

When the control banks are outside the acceptable insertion
limits, they must be restored to within those limits. This
restoration can occur in two ways:

a. Reducing power to be consistent with rod position; or

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to
regain SDM is required within 1 hour, since the SDM in
MODES 1 and 2 normally ensured by adhering to the control
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ACTIONS A.1.1, A.1.2, A.2, B.1.1, B.1.2, and B.2 (continued)

and shutdown bank insertion limits (see LCO 3.1.1, "SHUTDOWN
MARGIN (SDM) -Ta >i 2000P") has been upset. If control
banks are not w1Yin their insertion limits, then SDM will
be verified by performing a reactivity balance calculation,
considering the effects listed in SR 3.1.1.1.

Similarly, if the control banks are found -to be out of
sequence or in the wrong overlap configuration, they must be
restored to meet the limits.

Operation beyond the LCO limits is allowed for a short time'
period in order to take conservative action because the
simultaneous occurrence of either a LOCA, loss of flow
accident, ejected rod accident, or other accident during
this short time period, together with an inadequate power
distribution or reactivity capability,.has an acceptably low
probability.

The allowed Completion Time of 2 hours for restoring the
banks to within the insertion limits provides an acceptable
time for evaluating and repairing minor problems without
allowing the plant to remain 'in an unacceptable condition
for an extended period of time.

C.1

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be
completed within the associated Completion Times, the plant
must be brought to MODE 3,'where the LCO is not applicable.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from
full-power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.1.7.1
REQU IREM ENTS

This Surveillance is required to ensure that the reactor
does not achieve criticality with the control banks below
their insertion limits.

(conti nued)
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SURVEILLANCE SR 3.1.7.1 (continued)
REQU IREM ENTS

The estimated critical position (ECP) depends upon a number
of factors, one of which is xenon concentration. If the ECP
was calculated long before criticality, xenon concentration
could change to make the ECP substantially in error.
Conversely, determining the ECP immediately before
criticality could be an unnecessary burden. There are a
number of unit parameters requiring operator attention at
that point. Performing the ECP calculation within 4 hours
prior to criticality avoids a large error from changes in
xenon concentration, but allows the operator some
flexibility to schedule the ECP calculation with other
startup activities.

SR 3.1.7.2

With an OPERABLE bank insertion limit monitor, verification
of the control bank insertion limits at a Frequency of
12 hours is sufficient to ensure OPERABILITY of the bank
insertion limit monitor and to detect-control banks that may
be aittlroda otion ocusngor I the insertion lmt icnralvr
bettapproacho iongocr n1 or.I the insertion lmt icnralvr
limit monitor becomes inoperable, verification of the
control bank position at a Frequency of 4 hours is
sufficient to detect control banks that may be approaching
the insertion limits.

SR 3.1.7.3

When control banks are maintained within their insertion
limits as checked by SR 3.1.7.2 above, it is unlikely that
their sequence and overlap will not be in accordance with
requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion limit check above in
SR 3.1.7.2.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
Design," General Design Criterion 26, "Reactivity
Limits."

(conti nued)
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REFERENCES
(continued)

2. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

3. Watts Bar FSAR, Section 15.2.1, "Uncontrolled Rod
Cluster Control Assembly Bank Withdrawal Form a
Subcritical Condition."

4. Watts Bar FSAR, Section 15.2.2, "Uncontrolled Rod
Cluster Control Assembly Bank Withdrawal At Power."

5. Watts Bar FSAR, Section 15.2.3, "Rod Cluster Control
Assembly Misalignment."

6. Watts Bar FSAR, Section 15.2.4, "Uncontrolled Boron
Dilution."

7. Watts Bar FSAR, Section 15.2.5, "Partial Loss of
Forced Reactor Coolant Flow."

8. Watts Bar FSAR, Section 15.2.13, "Accidental
Depressurization of the Main Steam System."

9. Watts Bar FSAR, Section 15.3.4, "Complete Loss of
Forced Reactor Coolant Flow."

10. Watts Bar FSAR, Section 15,3.6, "Single Rod ClusterControl Assembly Withdrawal At Full Power.

11. Watts Bar FSAR, Section 15.4.2.1, "Major Rupture of
Main Steam Line."

12. Watts Bar FSAR, Section 15.4.4, "Single Reactor
Coolant Pump Locked Rotor."

13. Watts Bar FSAR, Section 15.4.6, "Rupture of a Control
Rod Drive Mechanism Housing (Rod Cluster Control
Assembly Ejection)."
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B 3.1.8

.B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 Rod Position Indication

BASES

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor
variables and systems over their operating ranges during
normal operation, anticipated operational occurrences, and
accident conditions must be OPERABLE. LCO 3.1.8 is required
to ensure OPERABILITY of the control rod position indicators
to determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion
limits.

The OPERABILITY, including position indication, of the
shutdown and control rods are initial assumptions in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and
misalignment.
Mechanical or electrical failures may cause a control rod to

become inoperable or to become.misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation indesign power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment and OPERABILITY have been
established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peakin.g and SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
out of the core (up or withdrawn) or into the core (down or
inserted) by their control rod drive mechanisms. The RCCAs
are divided among control banks and shutdown banks. Each
bank may be further subdivided into two groups to provide
for precise reactivity control.

(continued)
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BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

The axial position of shutdown rods and control rods are
determined by two separate and independent systems: the
Bank Demand Position Indication System (commonly called
group step counters) and the Analog Rod Position Indication
(ARPI) System.

The Bank Demand Position Indication System counts the pulses
from the Rod Control System that move the rods. There is
one step counter for each group of rods. Individual rods in
a group all receive the same signal to move and should,
therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position
Indication System is considered highly precise (± 1 step or
± 5/8 inch). If a rod does not move one step for each
demand pulse, the step counter will still count the pulse
and incorrectly reflect the position of the rod.

The ARPI System provides an accurate indication of actual
control rod position, but at a lower precision than the step
counters. This system is based on inductive analog signals
from a series of coils spaced along a hollow tube with a
center-to-ce~nter distance of 3.75 inches, which is 6 steps.
The normal indication accuracy of the ARPI System is
± 6 steps (±3.75 inches), and the-maximum uncertainty. is
± 12 steps (±7.5 inches). With an indicated deviation of
12 steps between the group step counter and ARPI, the
maximum deviation between actual rod position and the demand
position could be 24 steps, or 15 inches.

Control and shutdown rod position accuracy is essential
during power operation. Power peaking, ejected rod worth,
or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2 through 12), with control or shutdown rods
operating outside their limits undetected. Therefore, the
acceptance criteria for rod position indication is that rod
positions must be known with sufficient accuracy in order to
verify the core is operating within the group sequence,
overlap, design peaking limits, ejected rod worth, and with
minimum SDM (LCO 3.1.6, "Shutdown Bank Insertion-.Limits,"
and [CO 3.1.7, "Control Bank Insertion Limits"). The rod

(conti nued)
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B 3.1.8. BASES

APPLICABLE positions must also be known in order to verify the
SAFETY ANALYSES alignment limits are preserved (LCO 3.1.5, "Rod Group

(continued) Alignment Limits"). Control rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis Rssumptions.

The control rod position indicator channels satisfy
Criterion 2 of the NRC Policy Statement. The control rod
position indicators monitor control rod position, which is
an initial condition of the accident.

LCO LCO 3.1.8 specifies that the ARPI System and the Bank Demand
Position Indication System be OPERABLE for all control rods.
For the control rod position indicators to be OPERABLE
requires meeting the SR of the LCO and the following:

a. The ARPI System has passed a CHANNEL FUNCTIONAL CHECK
within the prescribed interval;

b. For the ARPI System there are no failed coils; and

C. The Bank Demand Indicationr System has been calibrated
either in the fully inserted position or to the ARPI
System.

-The agreement between the Bank Demand Position Indication
System and the ARPI System is within the limit, indicating
that the Bank Demand Position Indication System is
adequately calibrated for measurement of control rod bank
position.

A deviation of less than the allowable limit, given in the
COLR, in position indication for a single control rod,
ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate, and that design assumptions are not challenged.
OPERABILITY of the position indicator channels ensures that

(conti nued)
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LCO inoperable, misaligned, or mispositioned control rods can be
(continued) detected. Therefore, power peaking, ejected rod worth, and

-5DM can be controlled within acceptable limits.

APPLICABILITY The requirements on the ARPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.5,
LCO 3.1.6, and LCO 3.1.7), because these are the only MODES
in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to affect the
required SOM, but this effect can be compensated for by an
increase in the boron concentration of the Reactor Coolant
System.

ACTIONSThe Actions table is modified by a NOTE indicating that a
separate Condition entry is allowed for each inoperable rod
position indicator per group and each demand position
indicator per bank. This is acceptable because-the Required
Actions for each Condition provide appropriate-compensatory
actions for each inoperable position indicator.

A.1

When one ARPI channel per group fails, the position of the
rod can still be determined by use of the incore movable
detectors. Based on experience, normal power operation does
not require excessive movement of banks. If a bank has been
significantly moved, the Required Action of B.1 or B.2 below
is required. Therefore, verification of RCCA position
within the Completion Time of 8 hours is adequate for
allowing continued full-power operation, since the
probability of simultaneously having a rod significantly out
of position and an event sensitive to that rod position is
small.

(conti nued)
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Rod Pdsition Indication
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ACTIONS A.2
(conti nued)

Reduction of THERMAL POWER to 5 50% RTP puts the core into a
condition where rod position is not significantly affecting
core peaking factors (Ref. 13).

The allowed Completion Time of 8 hours is reasonable, based
on operating experience, for reducing power to ý_ 50% RTP
from full-power conditions without challenging plant systems
and allowing for rod position determination by Required
Action A.1 above.

B.1 and B.2

These Required Actions clarify that when one or more rods.
with inoperable position indicators have been moved in
excess of 24 steps in one direction, since the position was
last determined, the Required Actions of A.1 and A.2 are
still appropriate but must be initiated promptly under
Required Action B.1 to begin verifying that these rods are
still properly positioned, relative to their group
positions.

if, within 8 hours, the rod positions have not been
determined, THERMAL POWER must be reduced to :! -50% RIP to
avoid undesirable power distributions that could result from

- ~continued operation at > 50% RIP, if one~or more rods are
misaligned by more than 24 steps. The allowed Completion
Time of 8 hours provides an acceptable period of time to
verify the rod positions..

C.1.1 and C.1.2

With one demand position indicator per bank inoperable, the
rod positions can be determined by the ARPI System. Since
normal power operation does not require excessive movement
of rods, verification by administrative means that the rodposition indicators are OPERABLE and the most withdrawn rod
and the least withdrawn rod are :5 12 steps apart within the
allowed Completion Time of once every 8 hours is adequate.

(conti nued)
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ACTIONS C.2
(continued)

Reduction of THERMAL POWER to < 50% RTP puts the core into a
condition where rod position is not significantly affecting
core peaking factor limits (Ref. 13). The allowed
Completion Time of 8 hours provides an acceptable per'od of
time to verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to • 50% RTP.

D.1

If the Required Actions cannot be completed within the
associated Completion Time, the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching the required
MODE from full-power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.8.1
REQUIREMENTS

Verification that the ARPI agrees with the demafnd position
within 12 steps ensures that the ARPI is operating
correctly.

The 18-month Frequency i's based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for unnecessary plant transients if
the SR were performed with the reactor at power. Operating
experience has shown these components virtually always pass
the SR when performed at a Frequency of once every
18 months. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 13,
"Instrumentation and Control."

2. Watts Bar FSAR, Section 15.2.1, "Uncontrolled Rod
Cluster Control Assembly Bank Withdrawal From a
Subcritical Condition."

*(continued)
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REFERENCES
(continued)

3. Watts Bar FSAR, Section 15.2.2, "Uncontrolled Rod
Cluster Control Assembly Bank Withdrawal At Power."

4. Watts Bar FSAR, Section 15.2.3, "Rod Cluster Control
Assembly Misalignment."

5. Watts Bar FSAR, $ection 15.2.4, "Uncontrolled Boron
Dilution."

6. Watts Bar FSAR, Section 15.2.5, "Partial Loss of
Forced Reactor Coolant Flow."

7. Watts Bar FSAR, Section 15.2.13, "Accidental
Depressurization of the Main Steam System."

8. Watts Bar FSAR, Section 15.3.4, "Complete Loss of
Forced Reactor Coolant Flow."

9. Watts Bar FSAR, Section 15.3.6, "Single Rod Cluster
Control Assembly Withdrawal At Full Power."

10. Watts Bar FSAR, Section 15.4.2.1, "Major Rupture of
Main Steam Line."

11. Watts Bar FSAR, Section 15.4.4, "Single Reactor
Coolant Pump Locked Rotor."

12. Watts Bar FSAR, Section 15.4.6, "Rupture of a Control
Rod Drive Mechanism Housing (Rod Cluster Control
Assembly Ejection)."

13. Watts Bar FSAR, Section 4.3, "Nuclear Design."

B 3.1-53 Amendment 0
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B 3.1.9

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.9 PHYSICS TESTS Exceptions -MODE 1

BASES

BACKGROUND The primary purpose of the MODE 1 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow the
performance of instrumentation calibration tests and special
PHYSICS TESTS. The exceptions to LCO 3.2.3, "AXIAL FLUX
DIFFERENCE (AFD)," and LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)" are most often appropriate for xenon stability
tests. The exceptions to LCO 3.1.5, "Rod Group Alignment
Limits"; LCO 3.1.6, "Shutdown Bank Insertion Limit"; and
LCO 3.1.7, "Control Bank Insertion Limits," may be required
in the event that it is necessary or desirable to do special
PHYSICS TESTS involving abnormal rod or bank configurations.

Section XI of 10 CFR 50, Appendix B (Ref. 1), requires that
a test program be established to ensure that structures,
systems, and components will perform satisfactorily in
service. All functions necessary to ensure that the
specified design conditions are not exceeded during normal
operation and anticipated operational occurrences must be
tested.. This testing is an integral part of the design,
construction,, and operation of the plant.. Requirements for
notification of the NRC, for the purpose of conducting tests
and experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and
analysis;

C. Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment at the facility
has been accomplished, in a~ccordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality; during startup, low power, power

(continued)
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. BASES

BACKGROUND ascension,. and at-power operation; and after each refueling.
(continued) The PHYSICS TESTS requirements for reload fuel cycles ensure

that the operating characteristics of the core are
consistent with the design predictions, and that the core
can be operated as designed (Ref. 4).

PHYSICS TESTS procedures are written and approved, in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
procedures, and test results are approved prior to continued
power escalation and long-term power operation.

The PHYSICS TESTS required for reload fuel cycles (Ref. 4)
in MODE 1 are listed below:

a. Neutron Flux Symmetry;

b. Power Distribution -Intermediate Power;

*c. Power Distribution- Full Power; and

d. Critical Boron Concentration -Full Power.

The first test can be performed in either MODE 1 or 2, and
the last three tests are performed in MODE 1. These and
other supplementary tests may be required to calibrate the
nuclear instrumentation or to diagnose operational problems.
These tests may cause the operating controls and process
variables to deviate from their [CO requirements during
their performance. The last two tests are performed at
Ž 90% RIP.

a. The Neutron Flux Symmetry Test measures the degree of
azimuthal symmetry of the core neutron flux at as low
a power level as practical, depending on the method
used. The Flux Distribution Method uses incore flux
detectors to measure the azimuthal flux distribution
at selected locations with the core at :5 30% RTP.

b. The Power Distribution- Intermediate Power Test
measures the power distribution of the reactor core at
intermediate power levels between 40% and 75% RIP.
This test uses the incore flux detectors to measure
core power distribution.

(conti nued)
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BACKGROUND
(continued)

c. The Power Distribution-Full Power Test measures
the power distribution of the reactor core at
z 90% RTP using incore flux detectors.

d. The Critical Boron Concentration-Full Power Test
simply measures the critical boron concentration at
> 90% RTP, with all rods fully withdrawn, the lead
control bank being at or near its fully withdrawn
position, and with the core at equilibrium xenon
conditions.

For initial startups, it may be necessary to perform special
PHYSICS TESTS involving abnormal rod or bank configurations
that exceed the limits specified in the relevant LCO.

APPLICABLE
SAFETY ANALYSES

The fuel is protected by an LCO, which preserves the
initial conditions of the core assumed during the safety
analyses. The methods for development of the LCO, which are
superseded by this LCO, are described in the Westinghouse
Reload Safety Evaluation Methodology Report (Ref. 5). The
above-mentioned PHYSICS TESTS, and other tests that may be
required to calibrate nuclear instrumentation or to diagnose
operational problems, may require the operating controls or
process variables to deviate from their LCO limitations.

Reference 6 defines requirements for initial testing of the
facility, including PHYSICS TESTS. Table 14.2-2 (Ref. 6)
summarizes the zero, low power, and power tests.
Requirements for reload fuel cycle PHYSICS TESTS are defined
in ANSI/ANS-19.6.1-1985 (Ref. 4). Although these PHYSrCS
TESTS are generally accomplished within the limits for all
LCOs, conditions may occur when one or more LCOs must be
suspended to make completion of PHYSICS TESTS possible or
practical. This is acceptable as long as the fuel design
criteria are not violated. When one or more of the
requirements specified in:

LCO 3.1.5,
LCO 3.1.6,
LCO 3.1.7,

"Rod Group Alignment Limits";
"Shutdown Bank Insertion Limits";
"Control Bank Insertion Limits";

(continued)
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APPLICABLE LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)"; or
SAFETY ANALYSES LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)"

(continued)
are suspended for PHYSICS TESTS, the fuel design criteria
are preserved as long as the requirements of LCO 3.2.1,
"Heat Flux Hot Channel Factor (F (Z))," and hCO 3.2.2,
"Nuclear Enthalpy Rise Hot Channel Factor (FAH)," are
satisfied, power level is maintained s85% RTP, and SDM is
> 1.6% Ak/k. Therefore, LCO 3.1.9 requires surveillance of
the hot channel factors and SDM to verify that their limits
are not being exceeded.

PHYSICS TESTS include measurements of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are
AFD and QPTR, which represent initial conditions of the unit
safety analyses, Also involved are the movable control
components (control and shutdown rods), which are required
to shut down the reactor. The limits for these variables
are specified for each fuel cycle in the COLR.

PHYSICS TESTS meet the criteria for inclusion in the
Technical Specifications, since the component and process
variable LCOs suspended during PHYSICS TESTSmeet
Criteria 1, 2, and 3 of the NRC Policy Statement.

Reference 7 allows special test exceptions to be included as
part of the.LCO that they affect. However, it was decided
to.retain this special test exception as a separate LCO
because it was less cumbersome and provided additional
clarity.

LCO This LCO allows selected control rods and shutdown rods to
be positioned outside their specified alignment limits and
insertion limits to conduct PHYSICS TESTS in MODE 1, to
verify certain core physics parameters. The power level is
limited to : 85% RTP and the power range neutron flux trip
setpoint is set at 10% RTP above the PHYSICS TESTS power
level with a maximum setting of 90% RTP. Violation of
LCO 3.1.5, LCO 3.1.6, LCO 3.1.7, LCO 3.2.3, or LCO 3.2.4,
during the performance of PHYSICS TESTS does not pose any
threat to the integrity of the fuel as long as the

(continued)
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LCO
(continued)

requirements of LCO 3.2.1 and LCO 3.2.2, are satisfied, and
provided:

a. THERMAL POWER is maintained • 85% RTP;

b. Power Range Neutron Flux-High trip setpoints are
: 10% RTP above the THERMAL POWER at which the test is
performed, with a maximum setting of 90% RTP; and

c. SDM is Ž 1.6% Ak/k.

Operation with THERMAL POWER < 85% RTP during PHYSICS TESTS
provides an acceptable thermal margin when one or more of
the applicable LCOs is out of specification. The Power
Range Neutron Flux-:High trip setpoint is reduced so that a
similar margin exists between the steady-state condition and
the trip point that exists during normal operation at RTP.

APPLICABILITY This LCO is applicable in MODE 1 when performing PHYSICS
TESTS. The applicable PHYSICS TESTS are performed at
< 85% RTP. Other PHYSICS TESTS are performed at full power
but do not require violation of any existing LCO, and
therefore do not require a PHYSICS TESTS exception.. The
PHYSICS TESTS performed in MODE 2 are covered by LCO 3.1.10,
"PHYSICS TESTS Exceptions-MODE 2."

-C,

ACTIONS A.1 and A.2

If the SDM requirement is not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should begin
boration with the best source available for the plant
conditions. Boration will be continued until SDM is within
limit.

Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification.

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

When THERMAL POWER is > 85% RTP, the only acceptable actions
are to reduce THERMAL POWER to 5 85% RTP or to suspend the
PHYSICS TESTS exceptions. With the PHYSICS TESTS exceptions
suspended, the PHYSICS TESTS may proceed if all other LCO
requirements are met. Fuel integrity may be challenged with
control rods or shutdown rods misaligned and THERMAL POWER
> 85% RTP. The allowed Completion Time of 1 hour is
reasonable, based on operating experience, for completing
the Required Actions in an orderly manner and without
challenging plant systems. This Completion Time is also
consistent with the Required Actions of the LCOs that are
suspended by the PHYSICS TESTS.

C.1 and C.2

When the Power Range Neutron Flux-High trip setpoints are
> 10% RTP above the PHYSICS TESTS power level or > 90% RTP,
the Reactor Trip System (RTS) may not provide the required
degree of core protection if the trip setpoint is greater
than the specified value.

The only acceptable actions are to restore the trip setpoint
to the allowed value or to suspend the performance of the
PHYSICS TESTS exceptions. The Completion Time of 1 hour is
based on the practical amount of time it may take to restore
the Neutron Flux-High trip setpoints to the correct value,
consistent with operating plant safety. This Completion
Time is consistent with the Required Actions of the LCOs
that are suspended by the PHYSICS TESTS.:

SURVEILLANCE SR 3.1.9.1
REQUIREMENTS

Verification that the THERMAL POWER level is : 85% RTP will
ensure that the required core protection is provided during
the performance of PHYSICS TESTS. Control of the reactor
power level is a vital parameter and is closely monitored
during the performance of PHYSICS TESTS. A Frequency of
I hour is sufficient for ensuring that the power level does
not exceed the limit.

(continued)
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SURVEILLANCE SR 3.1.9.2
REQUIREMENTS

(continued) Verification of the Power Range Neutron Flux-High trip
setpoints within 8 hours prior to initiation of the PHYSICS
TESTS will ensure that the RTS is properly set to perform
PHYSICS TESTS.

SR 3.1.9.3

The performance of SR 3.2.1.1 and SR 3.2.2.1 measures the
core F (Z) and the F,H, respectively. If the requirements
of the~e LCOs are met, the core has adequate protection from
exceeding its design limits, while other LCO requirements
are suspended. The Frequency of 12 hours is based on
operating experience and the practical amiount of time that
it may take to run an incore flux map and calculate the hot
channel factors.

SR 3.1.9.4

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:

a. Reactor Coolant System (RCS) boron concentration;

b. Control bank position;

c. RCS average temperature;

d.. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration; and

f. Design isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in the
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident without the required SDM.

(continued)
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PHYSICS TESTS Exceptions-MODE 1
B 3.1.9

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants," 1988.

2. Title 10, Code of Federal Regulations, Part 50.59,
"Changes, Tests, and Experiments."

3. Regulatory Guide 1.68, Revision 2, "Initial Test
Programs for Water-Cooled Nuclear Power Plants,"
U.S. Nuclear Regulatory Commission, August 1978.

4. ANSI/ANS-19.6.1-1985, "Reload Startup PHYSICS TESTS
for Pressurized Water Reactors," American National
Standards Institute, December 13, 1985.

5. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation
Methodology Report," July 1985.

6. Watts Bar FSAR, Section 14.2, "Test Program."

7. WCAP-11618, "MERITS Program - Phase II, Task 5,
Criteria Application," dated November.1987, including
Addendum 1, April 1989.
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PHYSICS TESTS Exceptions -MODE 2
B 3.1.10. B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.10 PHYSICS TESTS Exceptions- MODE 2

BASES

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow certain
PHYSICS TESTS to be performed.

Section XI of 10 CFR 50, Appendix B (Ref. 1), requires that
a test program be established to ensure that structures,
systems, and components will perform satisfactorily in
service. All functions necessary to ensure that the
specified design conditions are not exceeded during normal
operation and anticipated operational occurrences must be
tested. This testing is an integral part of the design,
construction, and operation of the plant. Requirements for
notification of the NRC, for the purpose of conducting tests
and experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and
analysis;

C. Verify the assumptions used to predict unit response;

d. Ensure-that installation of equipment in the facility
has been accom~plished, in accordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension, at high power, and after
each refueling. The PHYSICS TESTS requirements for reload
fuel cycles ensure that the operating characteristics of the
core are consistent wi-th the design predictions and that the
core can be operated as designed (Ref. 4).

PHYSICS TESTS procedures are written and approved, in
accordance with established formats. The procedures include

(conti nued)
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PHYSICS TESTS Exceptions -MODE 2
B 3.1.10. BASES

BACKGROUND all information necessary to permit a detailed execution of(continued) the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
Procedures and test results are approved prior to continued
power escalation and long-term power operation.

The PHYSICS TESTS required for reload fuel cycles (Ref. 4)
in MODE 2 are listed below:

a. Critical Boron Concentration- Control Rods Withdrawn;

b. Critical Boron Concentration- Control Rods Inserted;

C. Control Rod Group Worth;

d. Isothermal Temperature Coefficient (ITC); and

e. Neutron Flux Symmetry.

The first four tests are performed in MODE 2, and the lasttest can be performed in either MODE 1 or 2. These and
other supplementary tests may be required to calibrate the
nuclear instrumentation or to diagnose operational problems.
'These tests may cause the operating controls and process
variables to deviate from their LCO requirements during
their performance.

a. The Criti'cal Boron Concentration Control Rods
Withdrawn Test measures the critical boron
concentration at hot zero power (HZP). With all rods
out,. the lead control bank is at or near'its fully
withdrawn position. HZP is where the core is critical
(k eff = 1.0), and .the Reactor Coolant System (RCS) is
at design temperature and pressure for zero power.
Performance of this test should not violate any of the
referenced [COs.

b. The Critical Boron Concentration Control Rods Inserted
Test measures the critical boron concentration at HZP,
with a bank having a worth of at least 1% Ak/k when
fully inserted into the core. This test is used tomeasure the boron reactivity coefficient. With the
core at HZP and all banks fully withdrawn, the boron
concentration of the reactor coolant is gradually
lowered in a continuous manner. The selected bank is

(conti nued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

BACKGROUND
(continued)

then inserted to make up for the decreasing boron
concentration until the selected bank has been moved
over its entire range of travel. The reactivity
resulting from each incremental bank movement is
measured with a reactivity computer. The difference
between the me-sured critical boron concentration with
all rods fully withdrawn and with the bank inserted is
determined. The boron reactivity coefficient is
determined by dividing the measured bank worth by the
measured boron concentration difference. Performance
of this test could violate LCO 3.1.5, "Rod Group
Alignment Limits"; LCO 3.1.6, "Shutdown Bank Insertion
Limit"; or LCO 3.1.7, "Control Bank Insertion Limits."

c. The Control Rod Group Worth Test is used to measure
the reactivity worth of selected control banks. This
test is performed at HZP and has three alternative
methods of performance. The first method, the Boron
Exchange Method, varies the reactor coolant boron
concentration and moves the selected control bank in
response to the changing boron concentration. The
reactivity changes are measured with a reactivity
computer. This sequence is repeated for the remaining
control banks. The second method, the Rod Swap
Method, measures the worth of a predetermined
reference bank using the Boron Exchange Method above.
The reference bank is then nearly fully inserted into
the core. The selected bank is then inserted into the
core as the reference bank is withdrawn. The HZP
critical conditions are then determined with the
selected bank fully inserted into the core. The worth
of the selected bank is inferred, based on the
position of the reference bank with respect to theselected bank. This sequence is repeated as necessary
for the remaining control banks. The third method,
the Boron Endpoint Method', moves the selected control
bank over its entire length of travel and then varies
the reactor coolant boron concentration to achieve HZP
criticality again. The difference in boron
concentration is the worth of the selected control
bank. This sequence is repeated for the remaining
control banks. Performance of this test could violate
LCO 3.1.5, LCO 3.1.6, or LCO 3.1.7.

d. The ITC Test measures the ITC of the reactor. This
test is performed at HZP and has two methods of

(conti nued)
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PHYSICS TESTS Exceptions -MODE 2
B 3.1.10

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

performance. The first method, the Slope Method,
varies RCS temperature in a slow an~d continuous
manner. The reactivity change is measured with a
reactivity computer as a function of the temperature
change. The ITC is the slope of the reactivity versus
the temperature plot. The test is repeated by
reversing the direction of the temperature change, and
the final ITC is the average of the two calculated
ITCs. The second method, the Endpoint Method, changes
the RCS temperature and measures the reactivity at the
beginning and end of the temperature change. The ITC
is the total reactivity change divided by the total
temperature change. The test is repeated by reversing
the direction of the temperature change, and the final
ITC is the average of the two calculated ITCs.
Performance of this test could violate [CO 3.4.2, "RCS
Minimum Temperature for Criticality."

e. The Flux Symmetry Test measures the degree of
azimuthal symmetry of the neutron flux at as low a
power level as practical, depending on the test method
employed. This test can be performed at HZP (Control
Rod Worth Symmetry Method) or 'at :5 30% RTP (Flux '
Distribution Method). The-Control Rod Worth Symmetry
Method inserts a-.control bank, which can then~ be
withdrawn to compensate for the insertion of a single
control rod from a symmetric set. The symmetric rods
of each set are then tested to evaluate the symmetry
of the control rod worth and neutron flux (power
distribution). A reactivity computer is used to
measure the control rod worths. Performance of this
test could violate [CO 3.1.5, [CO 3.1.6, or LCO 3.1.7.
The Flux Distribution Method uses the incore flux
detectors to measure the azimuthal flux distribution
at selected locations with the core at :5 30% RIP.

The fuel is protected by [COs that preserve the initial
conditions-of the core assumed during the safety analyses.
The methods for development of the [COs that are excepted by
this LCO are described in the Westinghouse Reload Safety
Evaluation Methodology Report (Ref. 5). The above-mentioned
PHYSICS TESTS, and other tests that may be required to
calibrate nuclear instrumentation or to diagnose operational

(.conti nued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

APPLICABLE problems, may require the operating control or process
SAFETY ANALYSES variables to deviate from their LCO limitations.

(continued)
The COLR defines requirements for initial testing of the
facility, including PHYSICS TESTS. Table 14.2-2 summarize
the zero, low power, and power tests. Requirements for
reload fuel cycle PHYSICS TESTS are defined in
ANSI/ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS TESTS
are generally accomplished within the limits for all LCOs,
conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are
not violated. When one or more of the requirements
specified in LCO 3.1.4, "Moderator Temperature Coefficient
(MTC)," LCO 3.1.5, LCO 3.1.6, LCO 3.1.7, and LCO 3.4.2 are
suspended for PHYSICS TESTS, the fuel design criteria are
preserved as long as the power level is limited to s 5% RTP,
the reactor coolant temperature is kept Ž 541'F, and SDM is
ý 1.6% Ak/k.

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are
AFD and QPTR, which represent initial conditions of the unit
safety analyses. Also involved are the movable control
components (control and shutdown rods), which are required
to shut down the reactor. The limits for these variables
are specified for each fuel cycle in the COLR. PHYSICS
TESTS meet the criteria for inclusion in the Technical.
Specifications, since the components and process variable
LCOs suspended during PHYSICS TESTS meet Criteria 1., 2,
and 3 of the NRC Policy Statement.

Reference 6 allows special test exceptions (STEs) to be
included as part of the LCO that they affect. It was
decided, however, to retain this STE as a separate LCO
because it was less cumbersome and provided additional
clarity.

LCO This LCO allows the reactor parameters of MTC and minimum
temperature for criticality to be outside their specified
limits. In addition, it allows selected control and
shutdown rods to be positioned outside of their specified
alignment and insertion limits. Operation beyond specified

(continued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

LCO
(continued)

APPLICABILITY

ACTIONS

limits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the
SRs are met.

The requirements of LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
LCO 3.1.7, and LCO 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:

a. RCS lowest loop average temperature is Ž 541°F; and

b. SDM is Ž 1.6% Ak/k.

This LCO is applicable in MODE 2 when performing low power
PHYSICS TESTS. The applicable PHYSICS TESTS are performed
in MODE 2 at HZP. Other PHYSICS TESTS are performed in
MODE I and are addressed in LCO 3.1.9, "PHYSICS TESTS
Exceptions-MODE I."

A.I and A.2

If the SDM requirement- is not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
requirqd systems and components. The operator should begin
boratifon with the best source available for the plant
conditions. Boration will be continued until SDM is within
limit.

Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification.

B.1

When THERMAL POWER is > 5% RTP, the only acceptable action
is to open the reactor trip breakers to prevent operation of
the reactor beyond its design limits. Immediately opening
the reactor trip breakers will shut down the reactor and
prevent operation of the reactor outside of its design
limits.

(conti nued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

ACTIONS C.1 and C.2
(continued)

When the RCS lowest T, is < 541°F, the appropriate action
is to restore TaqR toa thin its specified limit. The
allowed Completi6 Time of 15 minutes provides time for
restoring T to within limits without allowing the plant
to remain in vn unacceptable condition for an extended
period of time. Operation with the reactor critical and
with temperature below 541°F could violate the assumptions
for accidents analyzed in the safety analyses. If the
Required Actions cannot be completed within the associated
Completion Time, the plant must be brought to a MODE in
which the requirement does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
an additional 15 minutes. The Completion Time of 15
additional minutes is reasonable, based on operating
experience, for reaching MODE 3 from full-power conditions
in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.1.10.1
REQUIREMENTS

The power-range and intermediate-range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1,
"Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is performed on each power-range and
intermediate-range channel within 12 hours prior to
initiation of the PHYSICS TESTS. This will ensure that the
RTS is properly a-ligned to provide the required degree of
core protection during the performance of the PHYSICS TESTS.
The 12-hour time limit is sufficient to ensure that the
instrumentation is OPERABLE shortly before initiating
PHYSICS TESTS.

SR 3.1.10.2

Verification that the RCS lowest loop Tav is > 541°F will
ensure that the unit is not operating in a Condition that
could invalidate the safety analyses: Verification of the
RCS temperature at a Frequency of 30 minutes during the
performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

(continued)

Unit I B 3.1-68 Amendment 0
WATTS BAR Draft 08/92



PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.1.10.3

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:

a. RCS boron concentration;

b. Control bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration; and

f. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is subcritical, and the fuel
temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow
change in required boron concentration and on the low
probability of an accident occurring without the required
SDM.

REFERENCES 1. Title 10, Code of Federal Rýegulations, Part 50,
Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants."

2. Title 10, Code of Federal Regulations, Part 50.59,
"Changes, Tests and Experiments."

3. Regulatory Guide 1.68, Revision 2, "Initial Test
Programs for Water-Cooled Nuclear Power Plants,"
August, 1978.

4. ANSI/ANS-19.6.1-1985, "Reload Startup Physics Tests
for Pressurized Water Reactors," American National
Standards Institute, December 13, 1985.

(continued)
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PHYSICS TESTS Exceptions-MODE 2
B 3.1.10

BASES

REFERENCES 5. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation
(continued) Methodology Report," July 1985.

6. WCAP-11618, "MERITS Program- Phase II, Task 5,
Criteria Application," dated November 1987, including
Addendum 1, April 1989.
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Using the measured three-dimensional pow6r distributions, itis possible to derive a measured value for FQ(Z). However,
because this value represents a steady-state condition, itdoes not include the variations in the value of FQ(Z) that
are present during nonequilibrium situations, such as load
following.

To account for these possible variations, the steady-state
value of FQ(Z) is adjusted by an elevation-dependent fac'tor
that accounts for the calculated worst-case transient
conditions.

Core monitoring and control under non-steady-state
conditions are accomplished by operating the core within the

(continued)
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FQ(Z)
B 3.2.1

BASES

BACKGROUND limits of the appropriate LCOs, including the limits on AFD,
(continued) QPTR, and control rod insertion.

APPLICABLE This LCO precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria:

a. During a large-break loss-of-coolant accident (LOCA),
the peak cladding temperature must not exceed 2200°F
(Ref. 1);

b. During a loss-of-forced-reactor-coolant-flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition;

c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 2);
and

d. The control rods must be capable-of shutting down the
reactor with a minimum required SDM with the highest
*worth control rod stuck fully withdrawn (Ref. 3).

Limits on FQ(Z) ensure that the value of the initial total
peaking factor assumed in the accident analyses remains
valid. Other criteria mu-st also be met (e.g., maximum
cladding oxidation, maximum hydrogen generation, coolable
geometry, and long-term cooling). However, the peak
cladding temperature is typically most limiting.

FQ(Z) limits assumed in the LOCA analysis are typically
limiting relative to (i.e., lower than) the FQ(Z) limit
assumed in safety analyses for other postulated accidents.
Therefore, this LCO provides conservative limits for other
postulated accidents.

FQ(Z) satisfies Criterion 2 of the NRC Policy Statement.

(continued)
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FQ(Z)
B 3.2.1

BASES (continued)

LCO The Heat Flux Hot Channel Factor, FQ(Z), shall be limited by
the following relationships:

Fo(Z) _5 E-2 K(Z)
P

Fo(Z) <5 LF K(Z)0.5

for P > 0.5

for P :0.5

where: CFQ is the FQ(Z) limit at RTP provided in the
COLR,

K(Z),is the normalized FQ(Z) as a function of
core height provided in the COLR, and

P THERMAL POWER

RTP
For this
given in
order of
provided

facility, the actual values of CFQ and K(Z) are
the COLR; however, CFQ is normally a number on the
2.4, and K(Z) is a function that looks like the one
in Figure B 3.2.1-1.

For Relaxed Axial Offset Control operation, F6(Z) is
approximated by FcQ(Z) and F00Z). Thus, both FQ(Z) and
F%(Z) must meet the preceding limits on FQ(Z).

An Fc(Z) evaluation requires obtaining an incore flux map
in MODE 1. From the incore flux map results we obtain the
measured value (F'(Z)) of FQ(Z). Then,

F'(Z) = Fm(Z) [1.0815]

where [1.0815] is a factor that accounts for fuel
manufacturing tolerances and flux map measurement
uncertainty.

F•(Z) is an excellent approximation for FQ(Z)
reactor is at the steady-state power at which
flux map was taken.

when the
the incore

(continued)
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FQ(Z)
B 3.2.1

BASES (continued)

0.4
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*For core height of 12 feet
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Figure B 3.2.1-1 (page 1 of 1)
K(Z) - Normalized FQ(Z) as a Function of Core Height
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FQ(Z)
B 3.2.1

BASES

LCO
(continued)

The expression for FV•(Z) is:

F%(Z) = Fc(Z) W(Z)

where W(Z) is a cycle-dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR.

The FQ(Z) limits define limiting values for core power
peaking that precludes peak cladding temperatures above
2200°F during either a large- or small-break LOCA.

This LCO requires operation within the bounds assumed in the
safety analyses. Calculations are performed in the core
design process to confirm that the core can be controlled in
such a manner during operation that it can stay within the
LOCA FQ(Z) limits. If FQ(Z) cannot be maintained'within the
LCO limits, reduction of the core power is required.

Violating the LCO limits for FQ(Z) produces
consequences if a design basis event occurs
outside its specified limits.

unacceptable
while FQ(Z) is

APPLICABILITY

ACTIONS

The FQ(Z) limits must be maintained in MODE I to prevent
core power distributions from exceeding the limits assumed
in the safety analyses. Applicability in other MODES is not'
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power.

A._1

Reducing THERMAL POWER by > 1% RTP for each 1% by which
Fc(Z) exceeds its limit maintains an acceptable absolute
power density. F•(Z) is Fm(Z) multiplied by a factor
accounting for manufacturing tolerances and measurement
uncertainties. F•(Z) is the measured value of FQ(Z). The
Completion Time of 15 minutes provides an acceptable time to
reduce power in an orderly manner and without allowing the
plant to remain in an unacceptable condition for an extended
period of time.

(continued)
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FQ(Z)
B 3.2.1

.BASES

ACTIONS A._2
(continued)

A reduction of the Power Range Neutron Flux-High trip
setpoints by Ž 1% for each 1% by which Fc(Z) exceeds its
limit is a conservative action for protection against the
consequences of severe transients with unanalyzed power
distributions. The Completion Time of 8 hours is sufficient
considering the small likelihood of a severe transient in
this time period and the preceding prompt reduction in
THERMAL POWER in accordance with Required Action A.1.

A.3

Reduction in' the Overpower AT trip setpoints by Ž 1% for
each 1% by which Fc(Z) exceeds its limit is a conservative
action for protection against the consequences of severe
transients with unanalyzed power distributions. The
Completion Time of 72 hours is sufficient considering the
small likelihood of a severe transient in this time period
and the preceding prompt reduction in THERMAL POWER in
accordance with Required Action A.1.

A.4

Verification that Fc(Z) has been restored to within its
limit by performing SR 3.2.1.1 prior to increasing THERMAL
POWER above the limit imposed by Required Action A.1 ensures
that core conditions during operation at higher power levels
are consistent with safety analyses assumptions.

B.1

If it is found that the maximum calculated value of FQ(Z)
that can occur during normal maneuvers, Fw(Z), exceeds its
specified limits, there exists a potential for Fc(Z) to
become excessively high if a normal operational transient
occurs. Reducing the AFD by Ž 1% for each 1% by which
Fw(Z) exceeds its limitwithin the allowed Completion Time
of 2 hours restricts the axial flux distribution such that
even if a transient occurred, core peaking factors are not
exceeded.

(continued)
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FQ(Z)
B 3.2.1

BASES

ACTIONS
(continued)

SURVEILLANCE
REQUIREMENTS

C.'I

If Required Actions A.1 through A.4 or B.1 are not met
within their associated Completion Times, the plant must be
placed in a mode or condition in which the LCO requirements
are not applicable. This is done by placing the plant in at
least MODE 2 within 6 hours.

This allowed Completion Time is reasonable based on
operating experience regarding the amount of time it takes
to reach MODE 2 from full power operation in an orderly
manner and without challenging plant systems.

SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The
Note applies during the first power ascension after a
refueling. It states that THERMAL POWER may be increased
until an equilibrium power level has been achieved at which
a power distribution map can be obtained. This allowance is
modified, however, by one of the Frequency conditions that
requires verification that Fc(Z) and Fw(Z) are within their
specified limits after a power rise of more than 10% RTP
over the THERMAL POWER at which they were last verified to
be within specified limits. Because Fc(Z) and F%(Z) could
not have previously been measured in this reload core, there
is a second Frequency condition, applicable only for reload
cores, that requires determination of these parameters
before exceeding 75% RTP. This ensures that some
determination of Fc(Z) and Fw(Z) is made at a lower power
level at which adequate margin is available before going to
100% RTP. Also, this frequency condition, together with the
frequency condition requiring verification of Fc(Z) and
Fw(Z) following a power increase of more than 10%, ensures
that they are verified as soon as RTP (or any other level
for extended operation) is achieved. In the absence of
these Frequency conditions, it is possible to increase power
to RTP and operate for 31 days without verification of
Fc(Z) and F'(Z). The Frequency condition is not intended
to require verification of these parameters after every
10% increase in power level above the last verification. It
only requires verification after a power level is achieved
for extended operation that is 10% higher than that at which
was last measured.

(conti nued)
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FQ(Z)
B 3.2.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.2.1.1

Verification that FC(Z) is within its specified limits
involves increasing Fm(Z) to allow for manufacturing
tolerance and measurement uncertainties in order to obtain
FC(Z). Specifically, FmQ(Z) is the measured value of FQ(Z)
obtained from incore flux map results and FC(Z) =
Fm(Z) [1.0815] (Ref. 4). Fc(Z) is then compared to its
specified limits.

The limit with which F•(Z) is compared varies inversely
with power and directly with a function called K(Z) provided
in the COLR.

Performing this Surveillance in-MODE I prior to exceeding
75% RTP ensures that the Fc(Z) limit is met when RTP is
achieved because Peaking Factors generally decrease as power
level is increased.

If THERMAL POWER has been increased by > 10% RTP since the
last determination of F•(Z), another evaluation of this
factor is required 12 hours after achieving equilibrium
conditions at this higher power level (to ensure that Fc(Z)
values are being reduced sufficiently with power increase tp
stay within the LCO limits).

The Frequency of 31 EFPD is adequate to monitor the change
of power distribution with core burnup because such changes
are slow and well controlled when the plant is operated in
accordance with technical specifications.

SR 3.2.1.2

The nuclear design process includes calculations performed
to determine that the core can be operated within the
FQ(Z) limits. Because flux maps are taken in steady-state
conditions, the variations in power distribution resulting
from normal operational maneuvers are not present in the
flux map data. These variations are, however,
conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking

(continued)
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FQ(Z)
B 3.2.1

. BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

factor increase over steady-state values, calculated as a
function of core elevation, Z, is called W(Z). Multiplying
the measured total peaking factor, F•(Z), by W(Z) gives the
maximum FQ(Z) calculated to occur in normal operation,
FW(Z).

The limit with which Fw(Z) is compared varies inversely
with power and directly with the function K(Z) provided in
the COLR.

The W(Z) curve is provided in the COLR for discrete core
elevations. Flux map data are typically taken for 30 to
75 core elevations. Fw(Z) evaluations are not applicable
for the following axial core regions, measured in percent of
core height:

*a. Lower core region, from 0 to 15% inclusive; and

b. Upper core region, from 85 to 100% inclusive.

The top and bottom 15% of the core are excluded from the
evaluation because of the low probability that these regions
would be more limiting in the safety analyses and because of
the difficulty of making a precise measurement in these
regions.

This Surveillance has been modified by a Note that may
require that more frequent surveillances be performed. If
F (Z) is evaluated and found to be within its limit, an
evaluation of the expression below is required to account
for any increase to Fm(Z) that may occur and cause the
FQ(Z) limit to be exceeded before the next required FQ(Z)
evaluation.

If the two most recent FQ(Z) evaluations show an increase in
the expression

maximum over z [F (Z  ]
I K(Z) ,

it is required to meet the FQ(Z) limit with the last Fw(Z)
increased by a factor of [1.02], or to evaluate FQ(Z) more

(continued)
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FQ(Z)
B 3.2.1

. BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

frequently, each 7 EFPD. These alternative requirements
prevent FQ(Z) from exceeding its limit for any significant
period of time without detection.

Performing the Surveillance in MODE 1 prior to exceeding
75% RTP ensures that the FQ(Z) limit is met when RTP is
achieved, because peaking factors are generally decreased as
power level is increased.

FQ(Z) is verified at power levels > 10% RTP above the
THERMAL POWER of its last verification 12 hours after
achieving equilibrium conditions to ensure that FQ(Z) is
within its limit at higher power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor
the change of power distribution with core burnup. The
Surveillance may be done more frequently if required by the
results of FQ(Z) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change
of power distribution-because such a change is sufficiently
slow, when the plant is operated in accordance with
Technical Specifications, to preclude adverse peaking
factors between 31-day surveillances.

REFERENCES I. Title .10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

2. Regulatory Guide 1.77, Rev. 0, "Assumptions Used for
Evaluating a Control Rod Ejection Accident for
Pressurized water Reactors," May 1974.

3. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria for Nuclear Power
Plants," GDC 26, "Reactivity Control System Redundancy
and Capability."

4. [WCAP-7308-L-P-A, Evaluation of Nuclear Hot Channel
Factor Uncertainties, June 1988.]

0
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B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FA)

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power
density at any point in the core so that the fuel design
criteria are not exceeded and the accident analysis
assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are
expressed in terms of hot channel factors. Control of the
core power distribution with respect to these factors
ensures that local conditions in the fuel rods and coolant
channels do not challenge core integrity at any location
during either normal operation or a postulated accident
analyzed in the safety analyses.

F H is defined as the ratio of the integral of the linear
power along the fuel rod with the highest integrated power
to the average integrated fuel rod power. Therefore, FAH is
a measure of the maximum total power produced in a fuel rod.

FH is sensitive to fuel loading patterns, bank insertion,
and fuel burnup. FAH typically increases with control bank
insertion and typically decreases with fuel burnup.

FAH i.s not directly measurable but is inferred from a powerdistribution map obtained with the movable incore detector
system. Specifically, the results of the three-dimensional
power distribution map are analyzed by a computer to
*determine FH. This factor is calculated at least every
31 EFPD. However,.during power operation, the global power
distribution is monitored by LCO 3.2.3, "Axial Flux
Difference (AFD)," and LCO 3.2.4, "Quadrant Power Tilt Ratio
(QPTR)," which address directly and continuously measured
process variables.

The COLR provides peaking factor limits that ensure that the
design basis value of the departure from nucleate boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. The DNB design basis precludes DNB and is met by
limiting the minimum local DNB heat flux ratio to 1.3 using
the [WRBI] CHF correlation. All DNB-limited transient
events are assumed to begin with an F H value that satisfies
the LCO requirements.

(continued)
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B 3.2.2

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

Operation outside the LCO limits may produce unacceptable
consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the release of
fission products to the reactor coolant.

Limits on FAH preclude core power distributions that exceed
the following fuel design limits:

a. There must be at
confidence level
hottest fuel rod
condition;

least 95% probability at the 95%
(the 95/95 DNB criterion) that the
in the core does not experience a DNB

b. During a large-break loss-of-coolant accident (LOCA),
peak cladding temperature (PCT) must not exceed
2200°F;

c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm [Ref. 1];
and

d. Fuel design limits required by GDC 26 (Ref. 2) for the
condition when control rods must be capable of
shutting down the reactor with a minimum required SDM
with the.,highest worth control rod stuck fully
withdrawn.

For transients that may be DNB limited, the Reactor Coolant
System flow and F H are the core parameters of most
importance. The limits on FAH ensure that the DNB design
basis is met for normal operation, operational transients,
and any transients arising from events of moderate
frequency. The DNB design basis is met by limiting the
minimum DNBR to the 95/95 DNB criterion of 1.3 using the
[WRB1] CHF correlation. This value provides a high degree
of assurance that the hottest fuel rod in the core does not
experience a DNB.

The allowable FAH limit increases with decreasing power
level. This functionality in F H is included in the
analyses that provide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the
calculation of the core limits is modeled implicitly use

(continued)
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B 3.2.2

. BASES

APPLICABLE this variable value of FAH in the analyses. Likewise, allSAFETY ANALYSES transients that may be DNB limited are assumed to begin with(continued) an initial F N as a function of power level defined by the
COLR limit equation.

The LO"A safety analysis indirectly models FAH as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (FQ(Z))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature [Ref. 3].

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LCO 3.2.3, "Axial Flux Difference (AFD),"
LCO 3.2.4, "Quadrant Power Tilt Ratio (QPTR)," LCO 3.1.7,
"Control Bank Insertion Limits," LCO 3.2.2, "Nuclear
Enthalpy Rise Hot Channel Factor (F H)," and LCO 3.2.1,
"Heat Flux Hot Channel Factor (FQ(Z))."

AFH and FQ(Z) are measured periodically using the movable
incore detector system. Measurements are generally taken
with the core at, or near, steadynstate conditions. Core
monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core
within the limits of the LCOs on AFD, Q PTR, and Bank
Insertion Limits.

FAH satisfies Criterion 2 of the NRC Policy Statement.

LCO FAH shall be maintained within the limits of the
relationship provided in the COLR.

The F H limit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat
removal capability and thus the highest probability.for a
DNB.

The limiting value of FLH, described by the equation
contained in the COLR, is the design radial peaking factor
used in the unit safety analyses.

A power multiplication factor in this equation includes an
additional margin for higher radial peaking from reduced

(continued)
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B 3.2.2

BASES

LCO
(continued)

APPLICABILITY

ACTIONS

thermal feedback and greater control rod insertion at low
power levels. The limiting value of FAH is allowed to
increase 0.3% for every 1% RTP reduction in THERMAL POWER.

The F N limits must be maintained in MODE 1 to preclude core
power distributions from exceeding the fuel design limits
for DNBR and PCT. Applicability in other modes is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
coolant to require a limit on the distribution of core
power. Specifically, the design bases events that are
sensitive to FAH in other modes (MODES 2 through 5) have
significant margin to DNB, and therefore, there is no need
to restrict F N in these modes.

A.1.1

With FAH exceeding its limit, the unit is allowed 4 hours to
restore FAH to within its limits. This restoration may, for
example, involve realigning any misaligned rods or reducing
power enough to bring FNH within its power-dependent limit.
When the F N limit is exceeded, the DNBR limit is not likely
violated in steady-state operation, because events that
could significantly perturb the F H value (e..g., static
control rod misalignment) are considered in the safety
analyses. However, the DNBR limit may be violated if a DNB
limiting event occurs. Thus, the allowed Completion Time of
4 hours provides an acceptable time to restore F H to within,
its limits without allowing the plant to remain in an
unacceptable condition for an extended period of time.

Condition A is modified by a Note that requires that
Required Actions A.2 and A.3 must be completed whenever
Condition A is entered. Thus, if power is not reduced
b.ecause this Required Action is completed within the 4-hour
time period, Required Action A.2 nevertheless requires
another measurement and calculation of F N within 24 hours
in accordance with SR 3.2.2.1.

However, if power is reduced below 50% RTP, Required
Action A.3 requires that another determination of FAH must
be done prior to exceeding 50% RTP, prior to exceeding

(continued)
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B 3.2.2

O BASES

ACTIONS A.1.1 (continued)

75% RTP, and within 24 hours after reaching or exceeding
95% RTP. In addition, Required Action A.2 is performed if
power ascension is delayed past 24 hours.

A.1.2.1 and A.1.2.2

If the value of F N is not restored to within its specified
limit either by adjusting a misaligned rod or by reducing
THERMAL POWER, the alternative option is to reduce THERMAL
POWER to < 50% RTP in accordance with Required
Action A.1.2.1 and reduce the Power Range Neutron Flux-High
to : 55% RTP in accordance with Required Action A.1.2.2.
Reducing RTP to < 50% RTP increases the DNB margin and does
not likely cause the DNBR limit to be violated in
steady-state operation. The reduction in trip setpoints
ensures that continuing operation remains at an acceptable
low power level with adequate DNBR margin. The allowed
Completion Time of 4 hours for Required Action A.1.2.1 is
consistent with those allowed for in Required Action A.1.1
and provides an acceptable time to reach the required power
level from full power operation without allowing the plant
to remain in an unacceptable condition for an extended
period of time. The Completion Times of 4 hours for
Required Actions A.1.1 and A.2.2.1 are not additive.

The allowed Completion Time of 8 hours to reset the trip
setpoints per Required Action A.1.2.2 rYecognizes that, once
power is reduced, the safety analysis assumptions are
satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may
inadvertently trip the Reactor Protection System.

A.2.

Once the power level has been reduced to < 50% RTP per
Required Action A.1.1, an incore flux map (SR 3.2.2.1) must
be obtained and the measured value of F H verified not to
exceed the allowed limit at the lower power level. The unit
is provided 20 additional hours to perform this task over
and above the 4 hours allowed by either Action A.1.1 or
Action A.1.2.1. The Completion Time of 24 hours is
acceptable because of the increase in the DNB margin, which

*(continued)
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. BASES

ACTIONS A.2 (continued)-

is obtained at lower power levels, and the low probability
of having a DNB limiting event within this 24-hour period.
Additionally, operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map,
perform the required calculations, and evaluate FAH.

A.3

Verification that F N is within its specified limits after
an out-of-limit occurrence ensures that the cause that led
to the F N exceeding its limit is corrected, and that
subsequent operation proceeds within the LCO limit. This
Action demonstrates that the F H limit is within the LCO
limits prior to exceeding 50% RTP, again prior to exceeding75% RTP, and within 24 hours after THERMAL POWER is
ý 95% RTP.

This Required Action is modified by a Note that states that
THERMAL POWER does not have to be reduced prior to
performing this Action.

B.1

When Required Actions A.1.1 through A.3 cannot be completed
within their required Completion Times, the plant must be
placed in-a mode in which the LCO requirements are not
applicable. This is done by placing the plant in at least
MODE 2 within 6 hours. The allowed Completion Time of
6 hours is reasonable, based on operating experience
regarding the time required to reach MODE 2 from full power
conditions-in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The value of F N is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
of FAH from the measured flux distributions. The measured
value of FAH must be multiplied by 1.04 to account for

(continued)

Unit 1 B 3.2-16 Amendment 0WATTS BAR Draft 08/92



B 3.2.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.2.2.1 (continued)

measurement uncertainty before making comparisons to the
FH limit.

After each refueling,
to exceeding 75% RTP.
limits are met at the

FH must bc determined in MODE
This requirement ensures that

beginning of each fuel cycle.

I prior
FAH

The 31-EFPD Frequency is acceptable because the power
distribution changes relatively slowly over this amount of
fuel burnup. Accordingly, this Frequency is short enough
that the FAH limit cannot be exceeded for any significant
period of operation.

REFERENCES I. Regulatory Guide 1.77, Rev 0, "Assumptions Used for
Evaluating a Control Rod Ejection Accident for
Pressurized water Reactors," May 1974.

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria for Nuclear Power
Plants," GDC 26, "Reactivity Control System Redundancy
and Capability."

3. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criter4a for Emergenc$ Core Cooling
Systems for Light Water Nuclear Power Reactors."
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B 3.2.3

0B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)

BASES

BACKGROUND The purpose of this LCO is to establish limits on the values
of the AFD in order to limit the amount of axial power
distribution skewing to either the top or bottom of the
core. By limiting the amount of power distribution skewing,
core peaking factors are consistent with the assumptions
used in the safety analyses. Limiting power distribution
skewing over time also minimizes the xenon distribution
skewing, which is a significant factor in axial power
distribution control.

RAOC is a calculational procedure that defines the allowed
operational, space of the AFD versus THERMAL POWER. The AFD
limits are selected by considering a range of axial xenon
distributions that may occur as a result of large variations
of the AFD. Subsequently, power peaking factors and power
distributions are examined to ensure that the
loss-of-coolant accident (LOCA), loss-of-flow accident, and
anticipated transient limits are met. Violation of the AFD
limits invalidate the conclusions of the accident andtransient analyses,with regard-to fuel cladding integrity.

Although the RAOC defines limits that must be met to satisfy
safety analyses, typically an operating scheme, ConstantAxial Offset Control (CAOC), is used to'-control axial power
distribution in day-to-day operation (Ref. 1). CAOC
requires that the AFD be controlled within a narrow
tolerance band around a burnup-dependent target to minimize
the variation of axial peaking factors and axial xenon
distribution during unit maneuvers.

The CAOC operating space is typically smaller and lies
within the RAOC operating space. Control within the CAOC
operating space constrains the variation of axial xenon
distributions and axial power distributions. RAOC
calculations assume a wide range of xenon distributions andthen confirm that the resulting power distributions satisfy
the requirements of the accident analyses.

(continued)
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AFD
B 3.2.3

. BASES (continued)

APPLICABLE The AFD is a measure of the axial power distribution skewingSAFETY ANALYSES to either the top or bottom half of the core. The AFD is
sensitive to many core-related parameters such as control
bank positions, core power level, axial burnup, axial xenon
distribution, and, to a lesser extent, reactor coolant
temperature and boron concentration.

The allowed range of the AFD is used in the nuclear design
process to confirm that operation within these limits
produces core peaking factors and axial power distributions
that meet safety analysis requirements.

The RAOC methodology (Ref. 2) establishes a xenon
distribution library with tentatively wide AFD limits.
One-dimensional axial power distribution calculations arethen performed to demonstrate that normal operation power
shapes are acceptable for the LOCA and loss-of-flow
accident, and for initial conditions of anticipated
transients. The tentative limits are adjusted as necessary
to meet the safety analysis requirements.

The limits on the AFD ensure that the Heat Flux Hot Channel
Factor (FQ(Z)) is not exceeded during either normal
operation or in the event of xenon redistribution followingpower changes. The limits on the AFD also restrict the
range of power distributions that are used as initial
conditions in the analyses of Condition 2, 3, or 4 events.
This ensures that the fuel cladding integrity is maintainedfor these postulated accidents. The most important
Condition 4 event is the LOCA. The most important
Condition 3 event is the loss-of-flow accident. The most
important Condition 2 events are uncontrolled bankwithdrawal and boration or dilution accidents. Condition 2accidents simulated to begin from within the AFD limits are
used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The limits on the AFD satisfy Criterion 2 of the NRC Policy
Statement.

LCO The shape of the power profile in the axial (i.e., the
vertical) direction is largely under the control of the
operator through the manual operation of the control banks

(continued)
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B 3.2.3

BASES

LCO
(continued)

APPLICABILITY

ACTIONS

or automatic motion of control banks. The automatic motion
of the control banks is in response to temperature
deviations resulting from manual operation of the Chemical
and Volume Control System to change boron concentration or
from power level changes.

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors
(Ref. 3). Separate signals are taken from the top and
bottom detectors. The AFD is defined as the difference in
normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience, this flux
difference is converted to provide flux difference units
expressed as a percentage and labeled as %A-flux.

The AFD limits are provided in the COLR. Figure B 3.2.3-1
shows typical RAOC AFD limits. The AFD limits for RAOC do
not depend on the target flux difference. However, the
target flux difference may be used to minimize changes in
the axial power distribution.

Violating this LCO on the AFD could produce unacceptable
consequences if a Condition 2, 3, or 4 event occurs while
the AFD is outside its specified limits.

The AFD requirements are applicable in MODE I above 50% RTP
when the combinat.ion of THERMAL POWER and core peaking
factors are of primary importance in safety analysis.

For AFD limits developed using RAOC methodology, the value
of the AFD does not affect the limiting accident
consequences with THERMAL POWER < 50% RTP and for lower
operating power MODES.

A._1

As an alternative to restoring the AFD to within its
specified limits, Required Action A.1 requires a THERMAL
POWER reduction to < 50% RTP. This places the core in a
condition for which the value of the AFD is not important in
the applicable safety analyses. A Completion Time of

(continued)
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BASES
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B 3.2.3

BASES

ACTIONS A.1 (continued)

30 minutes is reasonable, based on operating experience, to
reach 50% RTP without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

REFERENCES,

SR 3.2.3.1

The AFD is monitored on an automatic basis using the unit
process computer, which has an AFD monitor alarm. The
computer determines the 1-minute average of each of the
OPERABLE excore detector outputs and provides an alarm
message immediately if the AFD for two or more OPERABLE
excore channels is outside its specified limits.

This Surveillance verifies that the AFD, as indicated by the
NIS excore channel, is within its specified limits and is
consistent with the status of the AFD monitor alarm. With
the AFD monitor alarm inoperable, the AFD is monitored every
hour to detect operation outside its limit. The Frequency
of I hour is based on operating experience regarding the
amount of time required to vary the AFD, and the fact that
the AFD is closely monitored. With the AFD monitor alarm
OPERABLE, the Surveillance Frequency of 7 days is adequate
considering that the AFD is monitored by a computer and any
deviation from requirements is alarmed.

1. WCAP-8403 (nonproprietary), "Power Distribution
Control and Load Following Procedures," Westinghouse
Electric Corporation, September 1974.

2. R. W. Miller et
Offset Control:
Specification,"

al., "Relaxation of Constant Axial
FQ Surveillance Technical

WCAP-10217(NP), June 1983.

3. Watts Bar FSAR, Chapter 7.7, "Control Systems Not
Required for Safety."
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B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

BACKGROUND The QPTR limit ensures that the gross radial power
distribution remains consistent with the design values usedin the safety analyses. Precise radial power distribution
measurements are made during startup testing, after
refueling, and periodically during power operation.

The power density at any point in the core must be limited
so that the fuel-design criteria are maintained. Together,
LCO 3.2.3, "Axial Flux Difference (AFD)," LCO 3.2.4, andLCO 3.1.7, "Control Rod Insertion Limits," provide limits onprocess variables that characterize and control the
three-dimensional power distribution of the reactor core.
Control of these variables ensures that the core operates
within the fuel design criteria and that the power
distribution remains within the bounds used in the safety
analyses.

APPLICABLE This LCO precludes core power distributions that violateSAFETY ANALYSES the following fuel design criteria:

a. During a large-break loss-of-coolant accident'the
peak cladding temperature must not exceed 2200°F
(Ref. 1);

b. During a loss-of-forced-reactor-coolant-flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition;

c. During an ejected rod accident, the fission energy
input to the fuel must not exceed 280 cal/gm (Ref. 2);
and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

(continued)
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B 3.2.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

APPLICABILITY

ACTIONS

The LCO limits on the AFD, the QPTR, the Heat Flux Hot
Channel Factor (FQ(Z)), the Nuclear Enthalpy Rise Hot
Channel Factor (F N), and control bank insertion are
established to preclude core power distributions that exceed
the safety analyses limits.

The QPTR limits ensure that F N and FQ(Z) remain below their
limiting values by preventing an undetected change in the
gross radial power distribution.

In MODE 1, the F N and FQ(Z) limits must be maintained to
preclude core power distributions from exceeding design
limits assumed in the safety analyses.

The QPTR satisfies Criterion 2 of the NRC Policy Statement.

The QPTR limit of 1.02, at which corrective action is
required, provides a margin of protection for both the DNB
ratio and linear heat generation rate contributing to
excessive power peaks resulting from X-Y plane power tilts.
A limiting QPTR of 1.02 can be tolerated before the margin
for uncertainty in FQ(Z) and (F N) is possibly challenged.

The Q•TR limit must be maintained in MODE I with THERMAL
POWER > 50% RTP to prevent core power distributions from
exceeding the design limits.

Applicability in MODE 1 : 50% RTP and in other MODES is notrequired because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require the implementation- of a QPTR
limit on the distribution of core power. The QPTR limit in
these conditions is, therefore, not important. Note that
the FAH and FQ(Z) LCOs still apply, but allow progressively
higher peaking factors at 50% RTP or lower.

A.__

With the QPTR exceeding its limit, a power level reduction
of 3% RTP for each 1% by which the QPTR exceeds 1.00 is a

(continued)
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B 3.2.4

. BASES

ACTIONS A.1 (continued)

conservative tradeoff of total core power with peak linearpower. The Completion Time of 2 hours allows sufficient
time to identify the cause and correct the tilt. Note thatthe power reduction itself may cause a change in the tilted
condition. Because the QPTR alarm is already in its alarmedstate, any additional changes in the QPTR are detected byrequiring a check of the QPTR once per 12 hours thereafter.
If the QPTR continues to increase, THERMAL POWER has to be
reduced accordingly. A 12-hour Completion Time issufficient because any additional rate of change in QPTRwould be relatively slow, and the cause for the initial QPTR
excursion will, in all likelihood, have been identified and
controlled.

A.2

The peaking factors F N and FQ(Z) are of primary importance
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on F H and FQ(Z) within the Completion Time
of 24 hours ensures that these primary indicators of power
distribution are within their respective limits. A
Completion Time of 24 hours takes into consideration therate at which peaking factors are likely to change, and thetime required to stabilize the plant and perform a flux map.
If these peaking factors are not within their limits, theRequired Actions of these Surveillances provide an
appropriate re'sponse for the abnormal condition. If theQPTR remains above its specified limit, the peaking factor
surveillances are required each 7 days thereafter toevaluate F N and FQ(Z) with changes in power distribution.
Relatively small changes are expected due to either burnupand xenon redistribution or correction of the cause for
exceeding the QPTR limit.

A.3.1

Although F H and FQ(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR limit is exceeded
and may have an impact on the validity of the safety

* 
(continued)
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ACTIONS A.3.1 (continued)

analysis. A change in the power distribution can affect
such reactor parameters as bank worths and peaking factorsfor rod malfunction accidents. When the QPTR exceeds its
limit, it does not necessarily mean a safety concern exists.
It uoes mean that there is an indication of a change in the
gross radial power distribution that requires an
investigation and evaluation that is accomplished by
examining the incore power distribution. Specifically, thecore peaking factors and the quadrant tilt must be evaluatedbecause they are the factors that best characterize the core
power distribution. This reevaluation is required to ensure
that, before increasing THERMAL POWER above the limit of
Required Action A.1, the reactor core conditions are
consistent with the assumptions in the safety analyses.

A.3.2

If the QPTR has exceeded the 1.02 limit and a reevaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are recalibrated
to show a zero QPTR prior to increasing THERMAL POWER abovethe limit of Required Action A.1. This is done to detect
any subsequent significant changes in QPTR.

Required Action A.3.2 is modified by a Note that states that
the indicated QPT is' not zeroed out until after the
reevaluation of the safety analysis has determined that core
conditions at RTP are within the safety analysis assumptions
(i.e., Required Action A.3.1). This Note is intended to
prevent any ambiguity about the required sequence of
actions.

A.3.3

Once the flux tilt is zeroed out (i.e., Required Action
A.3.2 is performed), it is acceptable to return to fullpower operation. However, as an added check that the core
power distribution at RTP is consistent with the safety
analysis assumptions, Action A.3.3 requires verification
that FQ(Z) and F'H are within their specified limits within
24 hours of reaching RTP. As an added precaution, if the
core power does not reach RTP within 24 hours, but is

(continued)
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increased slowly, then the peaking factor surveillances mustbe performed within 48 hours of the time when the ascent to
power was begun. These Completion Times are intended to
allow adequate time to increase THERMAL POWER to above the
limit of Required Action A.1 while not permitting the coreto remain with unconfirmed power distributions for extended
periods of time.

Action A.3.3 is modified by a Note that states that the
peaking factor surveillances may only be done after the
excore detectors have been calibrated to show zero tilt
(i.e., Required Action A.3.2). The intent of this Note is
to have the peaking factor surveillances performed atoperating power levels, which can only be accomplished after
the excore detectors are calibrated to show zero tilt and
the core returned to power.

B.__

If Required Actions A.1 through A.3.3 are not completed
within their associated Completion Times, the unit must bebrought to a MODE or condition in which the requirements donot apply. To achieve this status, THERMAL POWER must bereduced to < 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems..

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

SR 3.2.4.1 is modified by a Note that allows QPTR to be
calculated with three power range channels, if THERMAL POWER
< 75% RTP and one power range channel is inoperable.

This Surveillance'verifies that the QPTR as indicated by the
Nuclear Instrumentation System (NIS) excore channels is
within its limits. The Frequency of 7 days when the QPTR
alarm is OPERABLE is acceptable because of the low
probability that this alarm can remain inoperable without
detection.

*(continued)
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When the QPTR alarm is inoperable, the Frequency is
increased to 12 hours. This Frequency is adequate to detect
any relatively slow changes in QPTR because for those causesof QPT that occur quickly (e.g., a dropped rod), there
typically are otner indications of abnormality that prompt a
verification of core power tilt.

SR 3.2.4.2 -

This Surveillance is modified by a Note which states that itis required only when one power range channel is inoperable
and the THERMAL POWER is ! 75% RTP.

With an NIS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts are likely detected with the remaining channels, but
the capability for detection of small power tilts in somequadrants is decreased. Performing SR 3.2.4.2 at aFrequency of 12 hours provides an accurate alternative
means for ensuring that any tilt remains within its-limits.

For purposes-of monitoring the QPTR when one power range
channel is inoperable, the moveable incore detectors are
used to confirm that the normalized symmetric power
distribution is consistent with the indicated QPTR and any
previous data indicating a tilt. The incore detectormonitoring is performed with a full incore flux map or twosets of four-thimble locations with quarter-core symmetry.
The two sets of four symmetric thimbles is a set of eightunique detector locations. These locations are C-8, E-5,
E-11, H-3, H-13, L-5, L-11, and N-8.

The symmetric thimble flux map can be used to generate
symmetric thimble "tilt". This can be compared to areference symmetric thimble tilt, from the most recent fullcore flux map, to generate an incore QPTR. The incore QPTR
can be used to confirm that QPTR is within limits.

With one NIS channel inoperable, the indicated tilt may bechanged from the value indicated with all four channels
OPERABLE. To confirm that no change in tilt has actually
occurred, which might cause the QPTR limit to be exceeded,
the incore result may be compared against previous flux mapseither using the symmetric thimbles as described above or a

(continued)
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SURVEILLANCE SR 3.2.4.2 (continued)
REQUIREMENTS

complete flux map. Nominally, quadrant tilt from the
Surveillance should be within 2% of the tilt shown by the
most recent flux map data.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

2. Regulatory Guide 1.77, Rev 0, "Assumptions Used for
Evaluating a Control Rod Ejection Accident for
Pressurized Water Reactors," May 1974.

3. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria for Nuclear Power
Plants," GDC 26, "Reactivity Control System Redundancy
and Capability."
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OB 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

BACKGROUND The RTS initiates a unit shuldown, based upon the values of
selected unit parameters, to protect against violating the
core fuel design limits and Reactor Coolant System (RCS)
pressure boundary during anticipated operational occurrences
(AOOs) and to assist the Engineered Safety Features (ESF)
Systems in mitigating accidents.

The protection and monitoring systems-have been designed to
assure safe operation of the reactor. This is achieved by
specifying limiting safety system settings (LSSS) in terms
of parameters directly monitored by the RTS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS, defined in this specification as the Trip
Setpoints, in conjunction with the LCOs, establish the
threshold for protective system action to prevent exceeding
acceptable limits during Design Basis Accidents (DBAs).

During AOOs, which are those events expected to occur one or
more times during the unit life, the acceptable limits are:

1. Jhe Departure from Nucleate Boiling Ratio (DNBR) shall
be maintained above the Safety Limit value to prevent
departure from nuclear boiling (DNB);

2. Fuel centerline melt shall not occur; and

3. The RCS pressure SL of 2750 psia shall not be exceeded.

Operation wi'thin the SLs of Specification 2.0, "Safety
Limits," also maintains the above values and assures thatoffsite dose will be within the 10 CFR 20 and 10 CFR 100
criteria during AOOs.

Accidents are events which are analyzed even though they are
not expected to occur during the unit life. The acceptable
limit during accidents is that offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100

(continued)0
Unit 1 Amendment 0WATTS BAR B 3.3-1 Draft 08/92



RTS Instrumentation
B 3.3.1

.BASES
BACKGROUND limits. Different accident categories allow a different

(continued) fraction of these limits, based on the probability of
occurrence. Meeting.the acceptable dose limit for an
accident category is considered having acceptable
consequences for that event.

The RTS instrumentation is segmented into four distinct but
interconnected modules as illustrated in Figure 7.1-1, FSAR
Chapter 7, and as identified below:

1. Field transmitters or process sensors: provide a
measurable electronic signal or contact actuation based
upon the physical characteristics of the parameter being
measured;

2. Signal Process Control and Protection System, including
Process Protection System, Neutron Monitoring System
(NIS), and field contacts: provides analog to digital
conversion (Digital Protection System), signal
conditioning, setpoint comparison, process algorithm
actuation (Digital Protection System), compatible
electrical signal output to protection system devices,
and control board/control room/miscellaneous
indicationrs,

3.. Solid State Protection System (SSPS), including input,
logic, and output bays: initiates proper unit shutdown
and/or ESF actuation in accordance with the defined
logic which is based on the bistable, setpoint
comparators, or contact outputs from the signal process
control and protection system; and

4. Reactor trip switchgear; including Reactor Trip Breakers
- (RTBs) and bypass breakers: provides the means to

interrupt power to the Control Rod Drive Mechanisms
(CRDM) and allow the Rod Cluster Control Assemblies
(RCCAs), or "rods," to fall into the core and shut down
the reactor. The bypass breakers allow testing of the
RTBs at power.

Field Transmitters or Process Sensors

In order to meet the design demands for redundancy and
reliability, more than one, and often as many as five, field
transmitters or sensors are used to measure plant

(continued)
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BACKGROUND
(continued) parameters. To account for the calibration tolerances and

instrument drift, which are assumed to occur between and
during calibrations, statistical allowances are provided in
the Trip Setpoint and Allowable Values. The OPERABILITY of
each transmitter or sensor can be evaluated when its "as
found" calibration data are compared aga'nst its documented
acceptance criteria.

Signal Process Control and Protection System

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides analog to digital conversion
(Digital Protection System), signal conditioning, comparable
output signals for instruments located on the main control
board, and comparison of measured input signals with
setpoints established by safety analyses. These setpoints
are defined in References 1, 2, and 3. If the measured
value of a plant parameter exceeds the predetermined
setpoint, an output from a bistable, setpoint comparator or
contact is forwarded to the SSPS for decision evaluation.
Channel separation is maintained up to and through the inputbays. Hlowever, not all1 unit parameters require four

channels of sensor measurement and signal processing. Some
unit parameters provide input only to the SSPS while others
provide input to the SSPS, main control board, unit
computer, and one or more control systems.

Generally, if a parameter is used only for input to the
protection circuits, three channels with a two out of three
logic are sufficient to provide the required reliability and
redundancy. If one channel fails in the nonconservative
direction, the Function is still OPERABLE with a two out of
two logic. If one channel fails in the conservative
direction, a trip will not occur because of the single
failure, and the Function is still OPERABLE with a one out
of two logic.

Generally, if a parameter is used for input to the SSPS and
a control function, four channels with a two out of four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an

(continued)
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BACKGROUND input failure to the control system, which may then require

(continued) the protection Function actuation, and a single failure in
the other channels providing the protection Function
actuation. Again, a single failure will neither cause nor
prevent the protection Function actuation. These
requirements are described in IEEE-279-1971 (Ref. 4). The
actual number of channels required for each unit parameter
is specified in Reference 2.

Two logic trains are required to ensure no single random
failure of a logic train will disable the RTS. The logic
trains are designed such that testing required while the
reactor is at power may be accomplished without causing a
trip.

Trip Setpoints and Allowable Values

The Trip Setpoint are the nominal values at which the
bistables, setpoint comparators, or contact trip outputs are
set. Any bistable or trip output is considered to be
properly adjusted when the "as left" value is within the
band for CHANNEL CALIBRATION accuracy.

The Trip Setpoints used in the bistables, setpoint
comparators, or contact trip outputs are based on the
analytical limits stated in Reference 2. The selection of
these Trip Setpoints is such that adequate protection is
provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances,instrumentation uncertainties, instrument drift, and severe
environment errors, for those RTS channels which must
function in harsh environments as defined by 10 CFR 50.49
(Ref. 5), the Trip Setpoints and Allowable Values specified
in Table 3.3.1-1 are conservatively adjusted with respect to
the analytical limits. A detailed description of the
methodology used to calculate the trip setpoints, including
their explicit uncertainties, is provided in the
"Westinghouse Setpoint Methodology for Protection Systems,Watts Bar I and 2," (Ref. 6). The actual nominal Trip
Setpoint entered into the bistable/comparator is more
conservative than that specified by the Allowable Value, to
account for changes in random measurement errors detectable
by a COT. One example of such a change in measurement error
is drift during the Surveillance interval. If the measured
setpoint does not exceed the Allowable Value, the
bistable/comparator is considered OPERABLE.

(continued)

Unit 1 Amendment 0WATTS BAR B 3.3-4 Draft 08/92



RTS Instrumentation
B 3.3.1

.BASES
BACKGROUND Setpoints in accordance with the Allowable Value will ensure

(continued) that SLs are not violated during AOOs; (and that the
consequences of DBAs will be acceptable, providing the unit
is operated from within the LCOs at the onset of the AOO or
DBA and the equipment functions as designed).

Note that in the accompanying LCO, the Trip Setpoints 3f
Table 3.3.1-1 are the LSSS.

Each channel of the process control equipment can be tested
on line to verify that the signal or setpoint accuracy is
within the specified allowance requirements of Reference 2.
Once a designated channel is taken out of service for
testing, a simulated signal is injected in place of the
field instrument signal. The process equipment for the
channel in test is then tested, verified, and calibrated.
SRs for the channels are specified in the SRs section.

The Trip Setpoints and Allowable Values listed in
Table 3.3.1-1 are based upon the methodology described in
Reference 6, which incorporates all of the known
uncertainties applicable for each channel. The magnitudes
of these uncertainties are factored into the determination
of each.Trip Setpoint. All field sensors and signal -
processing equipment for these channels are assumed to-
operate within the allowances of these uncertainty
magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing
of setpoint comparator trip outputs, contact outputs and
bistable outputs fromthe signal processing equipment. To
meet the redundancy requirements, two trains of SSPS, each
performing the same functions, are provided. In the event
*that one train is taken out of service for maintenance or
test purposes, the second train will provide reactor trip
and/or ESF actuation for the unit. In the event that both
trains are taken out of service or placed in test, a reactor
trip will result. Each train is packaged in its own cabinet
for physical and electrical separation to satisfy separation
and independence requirements. The system has been designed
to trip in the event of a loss of power, directing the unit
to a safe shutdown condition.

(continued)
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(continued) trip or ESF actuation, provides the electrical output signal
that will initiate the required trip or actuation, and
provides the status, interlock, and annunciator output
signals to the main control room of the plant.

The setpoint comparator trip output'-, contact outputs and
bistable outputs from the signal processing equipment are
sensed by the SSPS equipment and combined into logic
matrices that represent combinations indicative of various
plant upset and accident transients. If a required logic
matrix combination is completed, the system will initiate a
reactor trip and/or send actuation signals via master and
slave relays to those components whose aggregate function
best serves to alleviate the condition and restore the unit
to a safe condition. Examples are given in the section on
Applicable Safety Analyses, LCO, and Applicability sections
of the Bases.

Reactor Trip Switchgear

The RTBs are in the electrical power supply line from the
control rod drive motor generator set power supply to the
CRDMs. Opening of the RTBs interrupts power to the CRDMs,
which allows the shutdown rods and control rods to fall into
the core by gravity. Each RTB is equipped with a bypass
breaker to allow testing of the RTB while the unit is at
power. During normal operation the output from the SSPS is
a voltage signal that energizes the under~oltage coils in
the RTBs, and bypass breakers if in use. When the required
logic matrix combination is completed, the SSPS output
voltage signal is removed, the undervoltage coils are
de-energized, the breaker trip lever is actuated by the
de-energized undervoltage coil, and the RTBs and bypass
breakers are tripped open. This allows the shutdown rods
and control rods to fall into the core. In addition to the
de-energization of the undervoltage coils, each RTB is also
equipped with a shunt trip device that is energized to trip
the breaker open upon receipt of a reactor trip signal from
the SSPS. Either the undervoltage coil or the shunt trip
mechanism is sufficient by itself, thus providing a diverse
trip mechanism.

The decision logic matrix functions are described in the
functional diagrams included in Reference 2. In addition to
the reactor trip or ESF, these diagrams also describe the

(continued)
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(continued)

APPLICABLE
SAFETY ANALYSES,
LCOs, AND
APPLICABILITY

various "permissive interlocks" that are associated with
unit conditions. Each train has a built in testing device
that can automatically test the decision logic matrix
functions and the actuation devices while the unit is at
power. When any one train is taken out of service for
testing, the other train is capable of providing unit
monitoring and protection until the testing has been
completed. The testing device is semiautomatic to minimize
testing time.

The RTS functions to maintain the SLs during all AQ0s and
mitigates the consequences of DBAs in all MODES in which the
RTBs are closed.

Each of the analyzed accidents and transients can be
detected by one or more RTS Functions. The accident
analysis described in Reference 3 takes credit for most RTS
trip Functions. RTS trip Functions not specifically
credited in the accident analysis were qualitatively
credited in the safety analysis and the NRC staff-approved
licensing basis for the unit. These RTS trip Functions may
provide protection for conditions that do not require LCOs,
and dynamic transient analysis to demonstrate function
performance. They may also serve as backups t-o RTS trip
Functions that were credited in the accident analysis.

The L CO requires all 1 instrumentation performing an RTS
Function listed in Table 3.3.1'-1l to be OPERABLE. Failure of
any instrument renders the affected channel(s) inoperable
and reduces the accompanying LCO reliability of the affected
Functions.

The LCO generally requires OPERABILITY of four or three
channels in each instrumentation-Function and two channels
in each logic Function. Four operable instrumentation
channels in a two out of four configuration are required
when one RTS channel is also used as a control system input.
This configuration accounts for the possibility of the
shared channel failing in such a manner that creates a
transient that requires RIS action. In this case, the RIS
will still provide protection, even with random failure of
one of the other three protection channels. Three OPERABLE
instrumentation channels in a two out of three configuration

(conti nued)
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(conti nued)

are generally required when there is no potential for
control system and protection system interaction that could
simultaneously create a need for RTS trip and disable one
RTS channel. The two out of three and two out of four
configurations allow one channel to be tripped during
maintenance or testing without causing a reactor trip.
Specific exceptions to the above general philosophy exist
and are discussed below.

REACTOR TRIP SYSTEM FUNCTIONS

The safety analyses and OPERABILITY requirements applicable
to each RIS Function are discussed below.

1. Manual Reactor Trip

The Manual Reactor Trip ensures that the control room
operator can initiate a reactor trip at any time by
using either of two reactor trip switches in the control
room. A Manual Reactor Trip accomplishes the same
results as any one of the automatic trip Functions. It
is used by the reactor operator to shut down the reactor
whenever any parameter is rapidly trending toward its
Trip Setpoint.

The LCO requires two Manual Reactor Trip channels, one
per train, to be OPERABLE. Two independent channels are
required to be OPE.RABLE so that no single random failure
will disable the manual reactor trip Function.-

In MODE 1 or 2, manual initiation of a reactor-trip
must be OPERABLE. These are the MODES in which the
shutdown rods and/or control rods are partially or fully
withdrawn from the core. In MODE 3, 4, or 5, the manual
intitiation Function must also be OPERABLE if the
shutdown rods or control rods are withdrawn or the
Control Rod Drive (CRD) System is capable of withdrawing
the shutdown rods or the control rods. In this
condition, inadvertent control rod withdrawal is
possible. In MODE 3, 4, or 5, manual initiation of areactor trip does not have to be OPERABLE if the CRD
System is not capable of withdrawi-ng the shutdown rods
or control rods. If the rods cannot be withdrawn from
the core, there is no need to be able to trip the

(conti nued)
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APPLICABLE reactor because all of the rods are inserted. InSAFETY ANALYSES, MODE 6, neither the shutdown rods nor the control rodsLCOs, AND are permitted to be withdrawn and the CRD Mechanisms areAPPLICABILITY disconnected from the control rods and shutdown rods.(continued) Therefore, the manual initiation Function is not

required.

2. Power Range Neutron Flux

The NIS power range detectors are located external tothe reactor vessel and measure neutrons leaking from the
core. The NIS power range detectors provide input to
the Rod Control System and the Steam Generator (SG)
Water Level Control System. Therefore, the actuation
logic must be able to withstand an input failure to the
control system (which may then require the protection
Function actuation) and a single failure in the other
channels providing the protection Function actuation.
Note that this Function also provides a signal to
prevent automatic and manual rod withdrawal prior to
initiating a reactor trip. Limiting further rod
withdrawal may terminate the transient and eliminate the
need to trip the. reactor.

2.a Power Ranqe Neutron Flux--High

The Power Range Neutron Flux--High trip Function
ensures that protection is provided, from all power
levels, against a positive reactivity excursopn
during power operations. These can be caused by
rod withdrawal or reductions in RCS temperature.
The LCO requires all four of the Power Range
Neutron Flux--High channels to be OPERABLE.

In MODE 1 or 2, when a positive reactivity
excursion could occur, the Power Range Neutron
Flux--High trip must be OPERABLE. This Function
will terminate the reactivity excursion and shut
down the reactor prior to reaching a power
level that could damage the fuel. In MODES 3, 4,
5, or 6, the NIS power range detectors cannot
detect neutron levels in this range. In these
MODES, the Power Range Neutron Flux--High does not
have to be OPERABLE because the reactor is shut
down and reactivity excursions in the power range
are extremely unlikely. Other RTS Functions and

(continued)0
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LCOs, AND
APPLICABILITY 2.b Power Range Neutron Flux--Low

(continued)
The LCO requirement for the Power Range Neutron
Flux--Low trip Function ensures that protection is
provided against a positive reactivity excursion
from low power or subcritical conditions.

The LCO requires all four of the Power Range
Neutron Flux--Low channels to be OPERABLE.

In MODE 1, below the Power Range Neutron Flux,
(P-10 setpoint) and in MODE 2, the Power Range
Neutron Flux--Low trip must be OPERABLE.

This Function may be manually blocked by the
operator when two out of four power-range channels
are greater than approximately 10% of RTP (P-10
setpoint). This Function is automatically
unblocked when three out of four power range
channels are below the P-10 setpoint. Above the
P-10 setpoint, positive reactivity additions are
mitigated by the Power Range Neutron Flux--High
trip Function.-

In MODE 3, 4, 5, or 6, the Power Range Neutron
Flux--Low trip Function does not have to be
OPERABLE because the reactor is shut down and the
NIS power range detectors cannot detect neutron
levels in this range. Other RTS trip Functions and
administrative controls provide protection against
positive reactivity additions or power excursions
in MODE 3, 4, 5, or 6.

2.c Power Range Neutron Flux--f(AI)

The f(AI) function is used in the calculation of
the Overtemperature AT trip. It is a Function of
the indicated difference between the upper and
lower NIS power range detectors. This Function
measures the axial power distribution. The

(continued)
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(continued)

Overtemperature AT Trip Setpoint is varied to
account for imbalances in the axial power
distribution as detected by the NIS upper and lower
power range detectors. If axial peaks are greater
than the design limit, as indicated by the
difference between the upper and lower NIS power
range detectors, the Trip Setpoint is reduced in
accordance with Note 1 of Table 3.3.1-1.

The LCO requires all four channels of f(AI) to be
OPERABLE.

This Function acts only as an input to the
Overtemperature AT Function; therefore, no LSSS are
specifically applied to the f(AI) trip Function.

In MODE 1 or 2, when the Overtemperature AT trip is
required to be OPERABLE, the f(AI) Function must be
OPERABLE because the f(AI) Function provides one of
the inputs to the Overtemperature AT trip.

3. Power Range Neutron Flux Rate

The Power Range Neutron Flux Rate trips use the same
channels as discussed for Function 2 above.

3.a Power Range Neutron Flux--High Positive Rate

The Power Range Neutron Flux--High Positive Rate
trip Function ensures that protection is provided
against rapid increases in neutron flux which are
characteristic of an RCCA drive rod housing rupture
and the accompanying ejection of the RCCA. This
Function compliments the Power Range Neutron Flux--
High and Low Setpoint trip Functions to ensure that
the criteria are met for a rod ejection from the
power range.

The LCO requires all four of the Power Range
Neutron Flux--High Positive Ra.te channels to be
OPERABLE.

(continued)
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(continued)

In MODE I or 2, when there is a potential to add a
large amount of positive reactivity from a rod
ejection accident (REA), the Power Range Neutron
Flux--High Positive Rate trip must be OPERABLE. In
MODE 3, 4, 5, or 6, the Power Range Neutron Flux--
High Positive Rate trip Function does not have to
be OPERABLE because other RTS trip Functions and
administrative controls will provide protection
against positive reactivity additions. Also, since
only the shutdown banks may be withdrawn in MODE 3,
4, or 5, the remaining complement of control bank
worth ensures a sufficient degree of SDM in the
event of an REA. In MODE 6, no rods are withdrawn
and the SDM is increased during refueling
operations. The reactor vessel head is also
removed or the closure bolts are detensioned
preventing any pressure buildup. In addition, the
NIS power range detectors cannot detect neutron
levels present in this mode.

3.b Power Range Neutron Flux--High Negative Rate

The Power Range Neutron Flux--High Negative Rate
trip function ensures that protection is provided
for multiple rod drop accidents. At high power
levels, a multiple rod drop accident could cause
local flux peaking which would result in an
unconservative local DNBR. DNBR is defined as the
ratio of the heat flux requiredto cause a DNB at a
particular location in the care to the local heat
flux. The DNBR is indicative of the margin to DNB.
No credit is taken for the operation of this
Function for those rod drop accidents in which the
local DNBRs will be greater than the limit.

The LCO requires all four Power Range Neutron
Flux--High Negative Rate channels to be'OPERABLE.
In MODE I or 2, when there is a potential for a
multiple rod drop accident to occur, the Power
Range Neutron Flux--High Negative Rate trip must be
OPERABLE. In MODE 3, 4, 5, or 6, the Power Range
Neutron Flux--High Negative Rate trip function does
not have to be OPERABLE because the core is not
critical and DNBR is not a concern. Also, since

(continued)
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APPLICABLE only the shutdown banks may be withdrawn in MODE 3,
SAFETY ANALYSES, 4, or 5, the remaining complement of control bank
LCOs, AND worth ensures a sufficient degree of SDM in the
APPLICABILITY event of an REA. In MODE 6, no rods are withdrawn

(continued) and the required SDM is increased during refueling
operations. In addition, the NIS power range
detectors cannot detect neutron levels present in
this MODE.

4. Intermediate Range Neutron Flux

The Intermediate Range Neutron Flux trip Function
ensures that protection is provided against an
uncontrolled RCCA bank withdrawal accident from a
subcritical condition during startup. This trip
Function provides redundant protection to the Power
Range Neutron Flux--Low Setpoint trip Function. The NIS
intermediate range detectors are located external to the
reactor vessel and measure neutrons leaking from the
core. The NIS intermediate range detectors do not
provide any input to control systems. Note that this
Function also provides a signal to prevent automatic and
manual rod withdrawal prior to initiating a reactor
trip. Limiting further rod withdrawal may terminate thetransient and eliminate the need to trip the reactor.

The LCO requires two channels of Intermediate Range
Neutron Flux to be OPERABLE. Two OPERABLE channels are

" _sufficient to ensure no single random failure will
disable this trip Function.

Because this trip Function is important only during
startup, there is generally no need to disable channels
for testing while the Function is required to be
OPERABLE. Therefore, a third channel is unnecessary.

In MODE 1 below the P-10 setpoint and in MODE 2 when
there is a potential for an uncontrolled rod withdrawal
accident during reactor startup, the Intermediate Range
Neutron Flux trip must be OPERABLE. Above the P-10
setpoint, the Power Range Neutron Flux--High Setpoint
trip provides core protection for a rod withdrawal
accident. In MODE 3, 4, or 5, the Intermediate Range
Neutron Flux trip does not have to be OPERABLE because

(continued)
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APPLICABLE protection from an uncontrolled rod withdrawal accidentSAFETY ANALYSES, is provided by the Source Range Neutron Flux monitor.LCOs, AND The core also has the required SDM to mitigate theAPPLICABILITY consequences of a positive reactivity addition accident.(continued) In MODE 6, all rods are fully inserted and the core has

a required increased SOM. Also, the NIS intermediate
range detectors cannot detect neutron levels present in
this mode.

5. Source Range Neutron Flux

The LCO requirement for the Source Range Neutron Flux
trip Function ensures that protection is provided
against an uncontrolled rod bank withdrawal accident
from a subcritical condition during startup. This trip
Function provides redundant protection to the Power
Range Neutron Flux--Low Setpoint and Intermediate Range
Neutron Flux trip Functions. In MODES 3, 4, and 5,
administrative controls also prevent the uncontrolled
withdrawal of rods. The NIS source range detectors are
located external to the reactor vessel and measure
neutrons leaking from the core. The NIS source range
detectors do not provide any inputs to control systems.
The source range trip is the only RTS automaticprotective Function required in MODES 3, 4, and 5.
Therefore, the functional capability at the specified
Trip Setpoint is assumed to be available.

The LCO requires two channels of Source Range Neutron
Flux to be OPERABLE. Two OPERABLE channels are
sufficient to ensure no single random failure will
disable this trip Function. The LCO also requires one
channel of the Source Range Neutron Flux to be OPERABLE
in MODES 3, 4, or 5 with RTBs open.

The Source Range Neutron Flux Function provides
protection for control rod withdrawal from subcritical,
boron dilution and control rod ejection events. The
Function also provides visual neutron flux indication in
the control room.

In MODE 2 when below the P-6 setpoint during a reactor
startup, the Source Range Neutron Flux trip must be
OPERABLE. Above the P-6 setpoint, the Intermediate
Range Neutron Flux trip and the Power Range Neutron

(continued)
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APPLICABLE Flux--Low Setpoint trip will provide core protection forSAFETY ANALYSES, reactivity accidents. Above the P-6 setpoint, the NIS
LCOs, AND Source Range Neutron Flux trip Function is disabled and
APPLICABILITY inoperable.

(continued)
In MODE 3, 4, or 5 with the reactor shut down, the
Source Range Neutron Flux trip Function must also be
OPERABLE. If the CRD System is capable of rod
withdrawal, the Source Range Neutron Flux trip must be
OPERABLE to provide core protection against a rod
withdrawal accident. If the CRD System is not capable
of rod withdrawal, the source range detectors are not
required to trip the reactor. However, their monitoring
Function must be OPERABLE to monitor core neutron levels
and provide indication of reactivity changes that may
occur as a result of-events like a boron dilution. The
requiremefts for the NIS source range detectors in MODE
6 are addressed in LCO 3.9.3, "Nuclear Instrumentation."

6. Overtemperature AT

The Overtemperature AT trip Function is provided to
ensure that the design limit DNBR is met. This trip
Function also limits the range over which the Overpower
AT trip function must provide protection. The inputs to
the Overtemperature AT trip include pressurizer
pressure, power, reactor coolant temperature, axial
power distribution, and reactor power as indicated by
loop AT assuming full reactor coolant flow. Protection
from violating the DNBR limit is assured for those
transients that are slow with respect to delays from the
core to the measurement system. The Function monitors
both variation in power and flow since a decrease in
flow has the same effect on AT as a power increase. The
Overtemperature AT trip Function uses each loop's AT as
a measure of reactor power and is compared with a
setpoint that is automatically varied with the following
parameters:

" reactor coolant average temperature - the Trip
Setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature;

* pressurizer pressure - the Trip Setpoint is varied
to correct for changes in system pressure;

(continued)
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APPLICABLE axial power distribution - (discussed under
SAFETY ANALYSES, Function 2.c, f(AI)).
LCOs, AND
APPLICABILITY Dynamic compensation is included for system piping

(continued) delays from the core to the temperature measurement
system.

The Overtemperature AT trip Function is calculated for
each loop as described in Note 1 of Table 3.3.1-1. Trip
occurs if Overtemperature AT is indicated in two loops.

The pressure and temperature signals are used for other
control Functions. The actuation logic must be able to
withstand an input failure to the control system, which
may then require the protection Function actuation, and
a single failure in the other channels providing the
protection-Function actuation. Note that this function
also provides a signal to generate a turbine runback
prior to reaching the Trip Setpoint. A turbine runback
will reduce turbine power and reactor power. A
reduction in power will normally alleviate the
Overtemperature AT condition and may prevent a reactor
trip.

TheLCO requires all four channels of the
Overtemperature AT trip Function to be OPERABLE in
MODE 1 or 2. Note that the Overtemperature AT Function
receives input from channels shared with other RTS
Functions. Failures that affect multiple Functions
require entry into the Conditions applicable to all
affected Functions.

In MODE I or 2, the Overtemperature AT trip must be
OPERABLE to prevent DNB. In MODE 3, 4, 5, or 6, this
trip Function does not have to be OPERABLE because the
reactor is not operating and there is insufficient heat
production to be concerned about DNB.

7. Overpower AT

The'Overpower AT trip Function ensures that protection
is provided to ensure the integrity of the fuel (i.e.,
no fuel pellet melting and less than 1% cladding strain)
under all possible overpower conditions. This trip
Function also limits the required range of the

(continued)
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(continued)

Overtemperature AT trip Function and provides a backup
to the Power Range Neutron Flux--High Setpoint trip.
The Overpower AT trip Function ensures that the
allowable heat generation rate (kW/ft) of the fuel is
not exceeded. It uses the AT of each loop as a measure
of reactor power with a setpoint that is automatically
varied with the following parameters:

" reactor coolant average temperature - the trip
setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature; and

* rate of change-of reactor coolant average
temperature - including dynamic compensation for
the delays between the core and the temperature
measurement system.

The Overpower AT trip Function is calculated for each
loop as per Note 2 of Table 3.3.1-1. Trip occurs if
Overpower AT is indicated in two loops. The temperature
signals are also for other control Functions.
Therefore, the actuation logic must be'able to withstand
an input failure to the control system which may then
require the protection Function actuation and a single
failure in the remaining channels providing the
protection Function actuation. Note that this Function
also provides a signal to generate a turbine runback
prior to reaching the TRIP SETPOINT. A turbine runback
will reduce turbine power and. reactor power. A
reduction in power will normally alleviate the Overpower
AT condition and may prevent a reactor triý.

The LCO requires four channels of the Overpower AT trip
Function to be OPERABLE. Note that the Overpower AT
Function receives input from channels shared with other
RTS Functions. Failures that affect multiple Functions
require entry into the Conditions applicable to all
affected Functions.

In MODE 1
OPERABLE.
generated

or 2, the Overpower AT trip Function must be
These are the only times that enough heat is
in the fuel to be concerned about the heat

(conti nued)
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APPLICABLE generation rates and overheating of the fuel. In
SAFETY ANALYSES, MODE 3, 4, 5, or 6, this trip Function does not have to
LCOs, AND be OPERABLE because the reactor is not operating and
APPLICABILITY there is insufficient heat production to be concerned

(continued) about fuel overheating and fuel damage.

8 Pressurizer Pressure

The same sensors provide input to the Pressurizer
Pressure--High and --Low Setpoint trips and the
Overtemperature AT trip. The Pressurizer Pressure
channels are also used to provide input to the
Pressurizer Pressure Control System. Therefore, the
actuation logic must be able to withstand an input
failure to the control system (which may then require
the protection Function actuation) and a single failure
in the other channels providing the protection Function
actuation.

8.a Pressurizer Pressure--Low

The Pressurizer Pressure--Low trip Function
ensures that'protection is provided against
violating the DNBR limit due to low pressure.

The LCO requires all four channels of Pressurizer
Pressure--Low to be OPERABLE in MODE 1 above P-7.

In MODE 1, when DNB is a major concern, the
Pressurizer Pressure--Low. trip must be OPERABLE.
This trip Function is automatically enabled on
increasing power by the P-7 interlock (NIS power
range'P-t0 or turbine impulse pressure greater than
approximately 10% of full power equivalent (P-13)).
On decreasing power, this trip Function is
automatically blocked below P-7. Below the P-7
setpoint, no conceivable power distributions can
occur that would cause DNB concerns.

8.b Pressurizer Pressure--High

The Pressurizer Pressure--High trip Function
ensures that protection is provided against

(continued)
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APPLICABLE overpressurizing the RCS. This trip Function
SAFETY ANALYSES, operates in conjunction with the pressurizer relief
LCOs, AND and safety valves to prevent RCS overpressure
APPLICABILITY conditions.

(continued)
The LCO requires all four channels of Pressurizer
Pressure--High to be OPERABLE.

The Pressurizer Pressure - High LSSS is selected to
be below the pressurizer safety value actuation
pressure and above the power operated relief valve
(PORV) setting. This setting minimizes challenges
to safety valves while avoiding unnecessary reactor
trip for those pressure increases which can be
controlled by the PORVs.

In MODE 1 or 2, the Pressurizer Pressure--High trip
must be OPERABLE to help prevent RCS overpressuri-
zation and minimize challenges to the relief and
safety valves. In MODE 3, 4, 5, or 6, the
Pressurizer Pressure--High trip Function does. not
have to be OPERABLE because transients which could
cause an overpressure condition will be slow to
occur. Therefore, the operator will have
sufficient time to evaluate unit conditions and
take corrective actions. Additionally, low
temperature overpressure protection systems provide
overpressure protection when below MODE 4.

9. Pressurizer Water Level--High

The Pressurizer Water Level--High trip Function provides
a backup signal for the Pressurizer Pressure--High trip
and also provides protection against water relief
through the pressurizer safety valves. These valves are
designed to pass steam in order to achieve their design
energy removal rate. A reactor trip is actuated prior
to the pressurizer becoming water solid. The LCO
requires three channels of Pressurizer Water Level--High
to be OPERABLE. The pressurizer level channels are used
as input to the Pressurizer Level Control System. A
fourth channel is not required to address
control/protection interactions concerns. The level
channels do not actuate the safety valves, and the high

(continued)
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APPLICABLE pressure reactor trip is set below the safety valve
SAFETY ANALYSES, setting. Therefore, with the slow rate of charging
LCOs, AND available, pressure overshoot due to level channel
APPLICABILITY failure cannot cause the safety valve to lift before

(continued) reactor high pressure trip.

In MODE 1 when there is a potential for overfilling the
pressurizer, the Pressurizer Water Level--High trip must
be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-7 interlock. On
decreasing power, this trip Function is automatically
blocked below P-7. Below the P-7 setpoint, transients
which could raise the pressurizer water level will be
slow and the operator will have sufficient time to
evaluate unit conditions and take corrective actions.

10.a Reactor Coolant Flow--Low (Single Loop)

The Reactor Coolant Flow--Low (Single Loop) trip
Function ensures that protection is provided against
violating the DNBR limit due to low flow in one or more
RCS loops, while avoiding reactor trips due to normal
variations in loop flow. Above the P-8 setpoint, which
is-alproximately 48% of RTP, a loss of flow in any RCS
loop will actuate a reactor trip.

Each RCS loop has three flow detectors to monitor flow.
The flow signals are not used for any control system
input.

The LCO requires three Reactor Coolant Flow--Low
channels per loop to be OPERABLE in MODE 1 above P-8.

In MODE I above the P-8 setpoint, a loss of flow in one
RCS loop could result in DNB conditions in the core. In
MODE 1 below the P-8 setpoint, a loss of flow in two or
more loops is required to actuate a reactor trip
(Function 1O.b) because of the lower power level and the
greater margin to the design limit DNBR.

10.b Reactor Coolant Flow--Low (Two Loops)

The Reactor Coolant Flow--Low (Two Loops) trip Function
ensures that protection is provided against violating
the DNBR limit due to low flow in two or more RCS loops

(continued)
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APPLICABLE while avoiding reactor trips due to normal variations in
SAFETY ANALYSES loop flow. Above the P-7 setpoint and below the P-8
LCOs, AND setpoint, a loss of flow in two or more loops will
APPLICABILITY initiate a reactor trip. Each loop has three flow

(continued) detectors to monitor flow. The flow signals are not
used for any control system input.

The LCO requires three Reactor Coolant Flow--Low
channels per loop to be OPERABLE.

In MODE 1 above the P-7 setpoint and below the P-8
setpoint, the Reactor Coolant Flow--Low (Two Loops) trip
must be OPERABLE. Below the P-7 setpoint, all reactor
trips on low flow are automatically blocked since no
conceivable power distributions could occur that would
cause a DNB concern at this low power level. Above the
P-7 setpoint, the reactor trip on low flow in two or
more RCS loops is automatically enabled. Above the P-8
setpoint, a loss of flow in any one loop will actuate a
reactor trip because of the higher power level and the
reduced margin to the design limit DNBR.

11. Undervoltaqe Reactor Coolant Pumps

The Undervoltage RCPs reactor trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops.
The voltage to each RCP i.s monitored. Above the
P-7 setpoint, a loss of voltage detected on two or more
RCP buses will initiate a reactor trip. This trip
Function will generate a reactor trip before the Reactor.
Coolant Flow--Low (Two Loops) Trip Setpoint is reached.
The loss of voltage in two loops must be sustained for a
length of time equal to or greater than that set in the
time delays. Time delays are incorporated into the
Undervoltage RCPs channels to prevent reactor trips due
to momentary electrical power transients.

The LCO requires one Undervoltage RCP channel per bus to
be OPERABLE.

In MODE 1,. above the P-7 setpoint, the Undervoltage RCP
trip must be OPERABLE. Below the P-7 setpoint, all
reactor trips on loss of flow are automatically blocked
since no conceivable power distributions could occur
that would cause a DNB concern at this low power level.

(continued)
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(continued)

Above the P-7 setpoint, the reactor trip on loss of flow
in two or more RCS loops is automatically enabled.

12. Underfrequency Reactor Coolant Pumps

The Underfrequency RCPs reactor trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of two or more RCS loops from a
major network frequency disturbance. An underfrequency
condition will slow down the pumps, thereby reducing
their coastdown time following a pump trip. The proper
coastdown time is required so that reactor heat can be
removed immediately after reactor trip. The frequency
of each RCP bus is monitored. Above the P-7 setpoint, a
loss of frequency detected on two or more RCP buses will
initiate a reactor trip. This trip Function will
generate a reactor trip before the Reactor Coolant
Flow--Low (Two Loops) Trip Setpoint is reached. Time
delays are incorporated into the Underfrequency RCPs
channels to prevent reactor trips due to momentary
electrical power transients.

The LCO requires one Underfrequency RCP channel per bus
to be OPERABLE.

In MODE I above the P-7 setpoint, the Underfrequency
RCPs trip must be OPERABLE. Below the P-7 setpoint, all
reactor trips on loss of flow are automatically blocked
since no conceivable power distributions could occur
that would cause a DNB concern at this low power level.
Above the P-7 setpoint, the reactor trip on loss of flow
in two RCS loops is automatically enabled.

13. Steam Generator Water Level--Low Low

The SG Water Level--Low Low trip
protection is provided against a

Function ensures that
loss of heat sink and

('conti nued)
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(continued)

actuates the AFW System prior to uncovering the SG
tubes. The SGs are the heat sink for the reactor. In
order to act as a heat sink, the SGs must contain a
minimum amount of water. A narrow range low-low level
in any SG is indicative of a loss of heat sink for the
reactor. The level transmitters provide input to the SG
Level Control System. Control/protection interaction ,s
addressed by the use of a Median Signal Selector which
prevents a single failure of a channel providing input
to the control system from initiating a condition
requiring protection function action. The Median Signal
Selector performs this by not selecting the channels
indicating the highest or lowest steam generator levels
as input to the control system.

Because one failed protection instrument channel would
not result in an adverse control system action, a second
random protection system failure (as otherwise required
by IEEE 279-1971) need not be considered.

The Steam Generator Water Level Trip Time Delay (TTD)
creates additional operational margin when the plant
needs it most, during escalation to power, by allowing
the operator time to recover level when the-primary side
load is sufficiently small to allow such action. The
TTD is based on continuous monitoring of primary side
power through the use of vessel AT. Two time delays are
calculated, based on the number of steam generators
indicating less than the Low-Low Trip Setpoint. The
magnitude of the delays decreases with increasing
primary side power level, up to 50% RTP. Above 50% RTP
there are no time delays for the Low-Low Level channel
trips.

In the event of failure of a Steam Generator Water Level
Channel, the channel is placed in the trip condition as
input to the Solid State Protection System (SSPS) and
does not affect the TTD setpoint calculations for the
remaining OPERABLE channels. It is then necessary for
the operator to force the use of the shorter TTD time
delay by adjustment of the single steam generator time
delay calculation (Ts) to match the multiple steam
generator time delay calculation (TM) for the affected
protection set, through the Man-Machine Interface.

(continued)
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APPLICABLE Failure of the vessel AT channel input (failure of more
SAFETY ANALYSES, than one TH RTD or failure of a Tc RTDs) does not affect
LCOs, AND the TTD calculation for a protection set. This results
APPLICABILITY in the requirement that the operator adjust the

(continued) threshold power level for zero seconds time delay from
50% RTP to 0% RTP, through the Man Machine Interface.

This Function also performs the ESFAS Function of
starting the AFW pumps on low low SG level.

The.LCO requires three channels of SG Water Level--Low
Low per SG to be OPERABLE in MODE I or 2.

In MODE 1 or 2, when the reactor requires a heat sink,
the SG Water Level--Low Low trip must be OPERABLE. The
normal source of water for:the SGs is the Main Feedwater
(MFW) System (not-safety related). The AFW System is
the safety-related backup source of water to ensure that
the SGs remain the heat sink for the reactor. During
normal startups and shutdowns, the MFW provides
feedwater to maintain SG level. In MODE 3, 4, 5, or 6,
the SG Water Level--Low Low Function does not have to be
OPERABLE because the reactor is not operating or even
critical. Decay heatremoval is accomplished by the AFW
* or MFW System in MODE 3 and by the Residual Heat Removal
(RHR) System in MODE 4, 5, or 6.

14. Turbine Trip
-C,

14.a Turbine Trip--Low Fluid Oil Pressure

The reactor trip on Turbine Trip--Low Fluid Oil
Pressure is anticipatory for the loss of heat
removal capabilities of the secondary system
following a turbine trip. This trip Function acts
to minimize the pressure/temperature transient on
the reactor. Any turbine trip from a power level
below the P-9 setpoint, approximately 50% power,
will not actuate a reactor trip. Three pressure
switches monitor the control oil pressure in the
Turbine Electrohydraulic Control System. A low
pressure sensed by two out of three of the pressure
switches will actuate a reactor trip. These
pressure switches do not provide any input to the
control system. The unit is designed to withstand
a complete loss of load and not sustain core damage
or challenge the RCS pressure limitations. Core

*(continued)
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(continued)

protection is provided by the Pressurizer Pressure-
-High trip Function and RCS integrity is ensured by
the pressurizer safety valves.

The LCO requires three channels of Turbine Trip-
-Low Fluid Oil Pressure to be OPERABLE in MODE 1
above P-9. Below the P-9 setpoint, a turbine trip
does not actuate a reactor trip. In MODE 2, 3, 4,
5, or 6, there is no potential for a turbine trip;
and the Turbine Trip--Low Fluid Oil Pressure trip
Function does not need to be OPERABLE.

14.b Turbine Trip--Turbine Stop Valve Closure

The reactor trip on Turbine Trip--Turbine Stop
Valve Closure is anticipatory for the loss of heat
removal capabilities of the secondary system
following a turbine trip above P-9. Any turbine
trip from a power level below the P-9 setpoint,
approximately 50% power, will not actuate a reactor
trip. The trip Function anticipates the loss of
secondary heat removal capability that occurs when
the stop valves close. Tripping the reactor in
anticipation of loss of secondary heat removal acts
to minimize the pressure and temperature transient
on-the reactor. This trip Function will not and
is not required to operate in the presence of a
single channel failure. The unit is designed to

'withstand a ,complete loss of load and not sustain
core damage or challenge the RCS pressure
limitations. Core protection is provided by the
Pressurizer Pressure--High trip Function, and RCS
integrity is ensured by the pressurizer safety
valves. This trip Function is diverse to the
Turbine Trip--Low Fluid Oil Pressure trip Function.
Each turbine stop valve is equipped with one limit
switch that inputs to the RTS. If all four limit
switches indicate that the stop valves are all
closed, a reactor trip is initiated.

The Trip Setpoint for this Function is set to
assure channel trip occurs when the associated stop
valve is completely closed.

The LCO requires four Turbine Trip--Turbine Stop
Valve Closure channels, one per valve, to be
OPERABLE in MODE 1 above P-9. All four channels
must trip to cause reactor trip.

(continued)
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APPLICABLE Below the P-9 setpoint, a load rejection can be
SAFETY ANALYSES, accommodated by the Rod Control System and the
LCOs, AND Steam Dump System without actuating a Reactor Trip.
APPLICABILITY In MODE 2, 3, 4, 5, or 6, there is no potential for

(continued) a load rejection; and the Turbine Trip--Turbine
Stop Valve Closure trip Function does not need to
be OPERABLE.

15. Safety Injection Input from Engineered Safety Feature
Actuation System

The SI Input from ESFAS ensures that if a reactor trip
has not already been generated by the RTS, the ESFAS
automatic actuation logic will initiate a reactor trip
upon any signal which initiates SI. This is a condition
of acceptability for the LOCA. However, other.
transients and accidents take credit for varying levels
of ESF performance and rely upon rod insertion, except
for the most reactive rod which is assumed to be fully
withdrawn, to ensure reactor shutdown. Therefore, a
reactor trip is initiated every time an SI signal is
present.

Trip Setpoint and Allowable Values are not applicable to
this Function. The SI input is provided by solid state
logic in the ESFAS. Therefore, there is no measurement
signal with which to associate an LSSS.

The LCO requires two trains of SI Input from ESFAS to be
OPERABLE in MODE 1 or 2.

This trip Function must be OPERABLE in MODE I or 2, when
the reactor is critical. In MODE 3, 4, 5, or 6, the
reactor is not critical; and this trip Function does not
need to be OPERABLE.

16. Reactor Trip System Interlocks

Reactor protection interlocks are provided to ensure
reactor trips are in the correct configuration for the
current unit status. They back up operator actions to
ensure protection system Functions are not bypassed
during plant conditions under which the safety analysis
assumes the Functions are not bypassed. Therefore the
interlock Functions do not need to be OPERABLE when the

(continued)
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LCOs, AND Functions are:
APPLICABILITY

(continued) 16.a Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock
is actuated when any NIS intermediate range channel
goes approximately one decade above the minimum
channel reading. If both channels drop below the
setpoint, the permissive will automatically be
defeated. The LCO requirement for the P-6
interlock ensures that the following Functions are
performed:

on increasing power, the P-6 interlock allows
the manual block of the NIS Source Range,
Neutron Flux Reactor Trip. This prevents a
premature block of the source range trip and
allows the operator to ensure that the
intermediate range is OPERABLE prior to
leaving the source range;

* on decreasing power, the P-6 interlock
automatically enables the NIS Source Range
Neutron Flux reactor trip;

The LCO requires two channels of Intermediate Range
Neutron Flux, P-6 interlock to be OPERABLE in
MODE 2 when below the P-6 interlock setpoint.

P-6 interlock setpoint, the NIS Source Range
Neutron Flux reactor trip will be blocked; and this
Function will no longer be necessary. In MODE 3,
4, 5, or 6, the P-6 interlock does not have to be
OPERABLE because the NIS Source Range is providing
core protection.

16.b Low Power Reactor Trips Block. P-7

The Low Power Reactor Trips Block, P-7 interlock is
actuated by input from either the Power Range
Neutron Flux, P-10 or the Turbine Impulse Pressure,

(continued)
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(continued)

P-13 interlock. The LCO requirement for the P-7
interlock ensures that the following Functions are
performed:

1. on increasing power, the P-7 interlock
automatically enables reactor trips on the
following Functions:

" Pressurizer Pressure--Low;

* Pressurizer Water Level--High;

" Reactor Coolant Flow--Low (Two Loops);

" Undervoltage RCPs; and

* Underfrequency RCPs.

These reactor trips are only required when
operating above the P-7 setpoint (approximately
10% RTP). These reactor trips provide
protection against violating the DNBR limit.
Below the P-7 setpoint, the RCS is capable of
providing sufficient natural circulation
without any RCP running.

2. on decreasing power, the P-7
automatically blocks reactor
following Functions:

interlock
trips on the

* Pressurizer Pressure--Low;

* Pressurizer Water Level--High;

• Reactor Coolant Flow--Low (Two Loops);

* Undervoltage RCPs; and

* Underfrequency RCPs.

Trip Setpoint and Allowable Value are not
applicable to the P-7 interlock because it is a
logic Function and thug has no parameter with which
to associate an LSSS.

The P-7 interlock is a logic Function with train
and not channel identity. Therefore, the LCO
requires one channel per train of Low Power Reactor
Trips Block, P-7 interlock to be OPERABLE in
MODE 1. (continued)
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(continued) Function when power level drops below 10% power,
which is in MODE 1.

16.c Power Range Neutron Flux, P-8

The Power Range Neutron Flux, P-8 interlock is
actuated at approximately 48% power as determined
by two out of four NIS power range detectors.
Above approximately 48% power the P-8 interlock
automatically enables the Reactor Coolant Flow--Low
(Single Loop) reactor trip on low flow in one or
more RCS loops on increasing power. The LCO
requirement for this trip Function ensures that
protection is provided against a loss of flow in
any RCS loop that could result in DNB conditions in
the core when greater than approximately 48% power.
Below approximately 48% power, the reactor trip on
low flow in any loop is automatically blocked.

The LCO requires four channels of Power Range
Neutron Flux, P-8 interlock to be OPERABLE inMODE 1.

In MODE 1, when a loss of flow in one RCS loop
could result in DNB conditions, the Power Range
Neutron Flux, P-8 interlock must be OPERABLE. In
MODE 2, 3, 4, 5, or 6, this Function does not have
to be OPERABLE because the core is not producing
sufficienj power to be concerned about DNB
conditions.

16.d Power Range Neutron Flux, P-9

The Power Range Neutron Flux, P-9 interlock is
actuated at approximately 50% power as determined
by two out of four NIS power-range detectors. The
LCO requirement for this Function ensures that the
reactor trips, Turbine Trip--Low Fluid Oil Pressure
and Turbine Trip--Turbine Stop Valve Closure, are
enabled above the P-9 setpoint. Above the P-9
setpoint, a turbine trip will cause a load
rejection beyond the combined capacity of the Steam
Dump System and Rod Control System. A reactor trip
is automatically initiated on a turbine trip when
it is above the P-9 setpoint to minimize the
transient on the reactor. (continued)
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(continued)

The LCO requires four channels of Power Range
Neutron Flux, P-9 interlock to be OPERABLE in
MODE 1.

In MODE I a turbine trip could cause a load
rejection beyond the capacity of the Steam Dump
System, the Power Range Neutron Flux interlock must
be OPERABLE. In MODE 2, 3, 4, 5, or 6, this
Function does not have to be OPERABLE because the
reactor is not at a power level sufficient to have
a load rejection beyond the capacity of the Steam
Dump System.

16.e Power Range Neutron Flux, P-10

The Power Range Neutron Flux, P-1O interlock is
actuated at approximately 10% power as determined
by two out of four NIS power-range detectors. If
power level falls below 10% power on 3 of 4-
channels, the nuclear instrument trips will be
automatically unblocked. The LCO requirement for
the P-10 interlock ensures that the following
Functions are performed:

on increasing power, the P-10 interlock allows
the operator to manually block the Intermediate
Range Neutron Flux reactor trip. Note that
blocking the reactor trip also blocks the
signal to prevent automatic and manual rod
withdrawal;

0 on increasing power, the P-10 -interlock allows
the operator to manually block the Power Range
Neutron Flux--Low reactor trip;

0 on increasing power, the P-10 interlock
automatically provides a backup signal to block
the Source Range Neutron Flux reactor trip and
also to de-energize the NIS source range
detectors,

the P-10 interlock provides one of the two
inputs to the P-7 interlock, and

on decreasing power, the P-10 interlock
automatically enables the Power Range Neutron
Flux--Low reactor trip and the Intermediate
Range Neutron Flux reactor trip (and rod stop).

(continued)
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(continued)

The LCO requires four channels of Power Range
Neutron Flux, P-10 interlock to be OPERABLE in
MODE 1 or 2.

OPERABILITY in MODE 1 ensures the Function is
available to perform its decreasing power functions
in the event of a reactor shutdown. This Function
must also be OPERABLE in MODE 2 to ensure that core
protection is provided during a startup or shutdown
by the Power Range Neutron Flux--Low Setpoint and
Intermediate Range Neutron Flux reactor trips. In
MODE 3, 4, 5, or 6, this Function does not have to
be OPERABLE because the reactor is not at power and
the Source Range Neutron Flux reactor trip provides
core protection.

16.f Turbine Impulse Pressure, P-13

The Turbine Impulse Pressure, P-13 interlock is
actuated when the pressure in the first stage of
the high pressure turbine is greater than
approximately 10% of the rated full power pressure.
This is determined by one out of two pressure
detectors. The LCO requirement for this Function
ensures that one of the inputs to the P-7 interlock
is available.

The LCO requires two channels of Turbine Impulse
Pressure, P-13 interlock to be OPERABLE in MODE 1.

The Turbine Impulse Chamber Pressure, P-13
interlock must be OPERABLE when the turbine
generator is operating. The- interlock Function is
not required to be OPERABLE in MODE 2, 3, 4, 5, or
6 because the turbine generator is not operating.

17. Reactor Trip Breakers

This trip Function applies to the RTBs exclusive of
individual trip mechanisms. The LCO requires two
OPERABLE trains of trip breakers. A trip breaker train
consists of all trip breakers associated with a single
RIS logic train that are racked in, closed, and capable
of supplying power to the CRD System. Thus the train
may consist of the main breaker, bypass breaker, or main
breaker and bypass breaker, depending upon the system
configuration. Two OPERABLE trains ensure no single
random failure can disable the RTS trip capability.

(conti nued)
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(continued) the CRD System is capable of rod withdrawal.

18. Reactor Trip Breaker Undervoltage and Shunt Trip
Mechanisms

The LCO requires both the undervoltage and shunt trip
mechanisms to be OPERABLE for each RTB that is in
service. The trip mechanisms are not required to be
OPERABLE for trip breakers that are open, racked out,
incapable of supplying power to the CRD System, or
declared inoperable under Function 17 above.
OPERABILITY of both trip mechanisms on each breaker
ensures that no single trip mechanism failure will
prevent opening any breaker on a valid signal.

These trip Functions must be OPERABLE in MODE I or 2
when the reactor is critical. In MODE 3, 4, or 5, these
RTS trip Functions must be OPERABLE when the RTBs and
associated bypass breakers are closed, and the CRD
System is capable of rod withdrawal.

19. Automatic Trip Logic

The LCO requirement for the RTBs (Functions 17 and 18
and Automatic Trip Logic (Function 19) ensures that
means are provided to interrupt the power to allow the
rods to fall into the reactor core. Each RTB is
equipped with anoundervoltage coil and a shunt trip coil
to trip the breaker open when needed. Each RTB is
equipped with a bypass breaker to allow testing of the
trip breaker while the unit is at power. The reactor
trip signals generated by the RTS Automatic Trip Logic
cause the RTBs and associated bypass breakers to open
and shut down the reactor.

The LCO requires two trains of RTS Automatic Trip Logic
to be OPERABLE. Having two OPERABLE trains ensures that
random failure of a single logic channel will not
prevent a reactor trip.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3, 4, or 5, these
RTS trip Functions must be OPERABLE when the RTBs and
associated bypass breakers are closed, and the CRD
System is capable of rod withdrawal.

continued)
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(continued)

ACTIONS A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.1-1. The Completion Time(s) of
the inoperable channel(s)/train(s) of a Function will be
tracked separately for each Function starting from the time
the Condition was entered for that Function.

In the event a channel's Trip Setpoint is found nonconserva-
tive with respect to the Allowable Value, or the
transmitter, instrument loop, signal processing electronics,
setpoint comparator trip output, contact output, or bistable
is found inoperable, then all affected Functions provided by
that channel must be declared inoperable and the LCO
Condition entered for the particular protection Function
affected.

When the number of inoperable channels in a trip Function
exceed those specified in one or other related Conditions
associated with a trip Function, then the unit is outside
the safety analysis. Therefore, LCO 3.0.3 must be
immediately entered if applicable in the current MODE of
operation.

A.1

Condition A is applicable to all RTS protection Functions.
Condition A addresses the situation where one or more
required channels for one or more functions are inoperable
at the same time. The Required Action is to refer to
Table 3.3.1-1 and to take the Required Actions for the
protection Functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

B.1, B.2.1, and B.2.2

Condition B applies to the Manual Reactor Trip in MODE 1
or 2. This action addresses the train orientation of the
SSPS for this Function. With one channel inoperable, the
inoperable channel must be restored to OPERABLE status

(continued)
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(continued) channel is adequate to perform the safety function.

The Completion Time of 48 hours is reasonable considering
that there are two automatic actuation trains and another
manual initiation channel OPERABLE and.the low probability
of an event occurring during this interval.

If the Manual Reactor Trip Function cannot be restored to
OPERABLE status in the allowed 48 hour Completion Time, the
unit must be placed in a MODE in which the requirement does
not apply . This is done by placing the unit within at
least MODE 3 within 6 additional hours (54 hours total time)
followed by opening the RTBs within I additional hour (55
hours total time). The 6 additional hours to reach MODE 3
and the I hour to open the RTBs are reasonable, based on
operating experience, to reach MODE 3 and. open the RTBs from
full power operation in an orderly manner and without
challenging systems. With the RTBs open and the unit in
MODE 3, this trip Function is no longer required to be
OPERABLE.

C.1 and C.2

Condition C applies to the following reactor trip functions
in MODE 3, 4, or 5 with the RTBs closed and the CRD System
capable of rod withdrawal:

0 Manual Reactor Trip;

* RTBs;

0 RTB Undervoltage and Shunt Trip
Mechanisms; and

* Automatic Trip Logic.

This action addresses the channel or train orientation of
the SSPS for these Functions. With one channel or train
inoperable, the inoperable channel or train must be restored
to OPERABLE status within 48 hours. If the affected
Function(s, cannot be restored to OPERABLE status within the
allowed 48-hour Completion Time, the unit must be placed in
a MODE in which the requirement does not apply. This is
done by opening the RTBs within the next hour. The
additional hour provides sufficient time to accomplish the
action in an orderly manner. With the RTBs open, these
Functions are no longer required.

(continued)
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(continued) condition, the remaining OPERABLE train is adequate to

perform the safety Function and given the low probability of
an event occurring during this interval.

D.I.1, D.1.2, D.2.1, D.2.2, and D.3

Condition D applies to the Power Range Neutron Flux--High
Function:

The NIS power range detectors provide input to the CRD
System and the SG Water Level Control System and, therefore,
have a two out of four trip logic. A known inoperable
channel must be.placed in the tripped condition. This
results in a partial trip condition reqairing only one out
of three logic for actuation. The 6 hours allowed to place
the inoperable channel in the tripped condition is justified
in Reference 7.

In addition to placing the inoperable channel in the tripped
condition, THERMAL POWER must be reduced to < 75% of RTP
within 12 hours. Reducing the power level prevents
operation of the core with radial power distributions beyond
the design limits. With one of the NIS power rangedetectors inoperable, 1/4 of the radial power distribution
monitoring capability is lost.

As an alternative to the above actions, the inoperable
channel can be placed in the tripped condition within
6 hours and the QPTR monitored once every 12 hours as per
SR 3.2.4.2, QPTR verification. Calculating QPTR every
12 hours compensates for the lost monitoring capability due
to the inoperable NIS power range channel and allows
continued unit operation at power levels > 75% of RTP. The
6 hour Completion Time and the 12 hour Frequency are
consistent with LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)."

If the Required Actions described above cannot be met within
the specified Completion Times, the unit must be placed in a
MODE where this Function is no longer required OPERABLE. An
additional 6 hours beyond the Completion Time for Required
Action D.1.1 and Required Action D.2.1 are allowed to place
the unit in MODE 3. Six hours is a reasonable time, based
on operating experience, to reach MODE 3 from full power in
an orderly manner and without challenging unit systems. If
Required Action D.2.2 cannot be completed within the allowed
Completion Times, LCO 3.0.3 must be entered.

(continued)
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The Required Actions have been modified by a Note, which
allows any single channel, including the inoperable channel,
to be bypassed for up to 4 hours while performing
surveillance testing. The Note also allows placing the
inoperable channel in the bypass condition to allow setpoint
adjustments of other channels when required to reduce the
setpoint in accordance with other technical specification.
The 4 hour time limit is justified in Reference 7.

E.I and E.2

Condition E applies to the following reactor trip Functions:

0 Power Range Neutron Flux--Low;

* Power Range Neutron Flux--f(AI);

0 Overtemperature AT;

0 Overpower AT;

0 Power Range Neutron Flux--High Positive Rate;

* Power Range Neutron Flux--High Negative Rate;

0 Pressurizer Pressure--High;

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one out of two logic for actuation-of the two
out of three trips and one out of three logic for actuation
of the two out of four trips. The 6 hours allowed to place
the inoperable channel in the tripped condition is justified
in Reference 7.

If the operable channel cannot be restored or placed in the
trip condition within the specified Completion Time, the
unit must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time,
based on operating experience, to place the unit in MODE 3
from full power in an orderly manner and without challenging
unit systems.

The Required Actions have been modified by a Note which
allows any single channel, including the inoperable channel,

(continued)
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to be bypassed for up to 4 hours while performing
surveillance testing. The 4-hour time limit is justified in
Reference 7.

F.1 and F.2

Condition F applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is above the P-6 setpoint and below
the P-1O setpoint and one channel is inoperable. Above the
P-6 setpoint and below the P-10 setpoint, the NIS
intermediate range detector performs the monitoring
Functions. If THERMAL POWER is greater than the P-
6 setpoint but less than the P-10 setpoint, 2 hours is
allowed to reduce THERMAL POWER below the P-6 setpoint or
increase THERMAL POWER above the P-10 setpoint. The NIS
Intermediate Range Neutrdn Flux channels must be OPERABLE
when the power level is above the capability of the source
range, P-6, and below the capability of the power range,
P-1O. If THERMAL POWER is greater than the P-1O setpoint,
the NIS power range detectors perform the monitoring and
protective functions and the intermediate range is not
required. The Completion Times allow for a slow and
controlled power adjustmen't-above P-10 or below P-6 and take
into account the redundant capability afforded by the
redundant OPERABLE channel and the low probability of its
failure during this period. This action does not require
the inoperable channel to be tripped because the Function
uses one out of two logic. Tripping one channel would trip
the reactor. Thus, the Required Actions specified in this
Condition are only applicable when channel failure does not
result in reactor trip.

G.1 and G.2

Condition G applies to two inoperable Intermediate Range
Neutron Flux trip channels in MODE 2 when THERMAL Power is
above the P-6 setpoint and below the P-10 setpoint.
Required Actions specified in this Condition are only
applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-1O setpoint,
the NIS intermediate range detector performs the monitoring
Functions. With no intermediate range channels OPERABLE,
the Required Actions are to suspend operations involving
positive reactivity additions immediately. This will
preclude any power level increase since there are no

*(continued)
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OPERABLE Intermediate Range Neutron Flux channels. The
operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. Below P-6, the Source Range
Neutron Flux channels will be able to monitor the core power
level. The Completion Time of 2 hours will allow a slow and
controlled power reduction to less than the P-6 setpoint and
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the NIS Intermediate Range Neutron Flux trip.

H.1

Condition H applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is below the P-6 setpoint and one or
two channels are inoperable. Below the P-6 setpoint, the
NIS source range performs the monitoring and protective
Functions. The inoperable NIS intermediate range channel(s)
must be returned to OPERABLE status prior to increasing
power above the P-6 setpoint. The NIS intermediate range
channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the
capability of the power range, P-1O.

I.'

Condition I applies to one inoperable Source Range Neutron
Flux trip channel when in MODE 2, below the P-6 setpoint,
and performing a reactor startup. With the unit in this
Condition, < P-6, the NIS source range performs the
monitoring and protective functions. With one of the two
channels inoperable, operations involving positive
reactivity additions shall be suspended immediately.

This will preclude any power escalation. With only one
source range channel OPERABLE, core protection is severely
reduced and any actions that add positive reactivity to the
core must be suspended immediately.

J.1

Condition J applies to two inoperable Source Range Neutron
Flux trip channels when in MODE 2, below the P-6 setpoint,
and performing a reactor startup; or in MODE 3, 4, or 5 with
the RTBs closed and the CRD System capable of rod
withdrawal. With the unit in this Condition, < P-6, the NIS
source range performs the monitoring and protective

(continued)
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functions. With both source range channels inoperable, the
RTBs must be opened immediately. With the RTBs open the
core is in a more stable condition and the unit enters
Condition L.

K.1 and K.2

Condition K applies to one inoperable source range channel
in MODE 3, 4, or 5 with the RTBs closed and the CRD System
capable of rod withdrawal. With the unit in this condition,
< P-6, the NIS source range performs the monitoring and
protective functions. With one of the source range channels
inoperable, 48 hours is allowed to return it to an OPERABLE
status. If the channel cannot be returned to an OPERABLE
status, I additional hour is allowed to open the RTBs. Once
the RTBs are open, the core is in a more stable condition
and the unit enters Condition L. The allowance of 48 hours
to restore the channel to OPERABLE status and the additional
hour to open the RTBs are justified in Reference 7.

L.1, L.2. and L.3

Condition L applies when the required Source Range Neutron
Flux channel is not met in MODE 3, 4, or 5 with the RTBs
open. With the unit in this condition, the NIS source range
performs the monitoring and protective Functions. With the
required source range channel inoperable, operations
involving positive reactivity additions that would reduce
the SDM to less than the limits specified in LCO 3.1.1 and
LCO 3.1.2 shall be suspended immediately. Required Action
L.1 precludes operations involving systems that contain
large volumes of water (i.e., CVCS, SIS, and RWST) at
reduced boron concentrations with respect to the RCS that
could dilute the boron concentrations of the RCS to less
than that required to maintain the SDM requirements of LCO
3.1.1 and LCO 3.1.2. This Required Action does not preclude
positive reactivity additions that cannot reduce the SDM to
less than the limits specified in LCO 3.1.1 and LCO 3.1.2.
The addition of water with a boron concentration greater
than that required to maintain the reactor shutdown within
the requirements of LCO 3.1.1 and LCO 3.1.2, but less than
the RCS, is permitted. Positive reactivity additions such
as small volume chemical additions and normal plant
cooldowns are also permitted as long as the SDM limits
specified in LCO 3.1.1 and 3.1.2 are met. This will
preclude any power escalation. In addition to suspension of

(continued)
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(continued) unborated water to the RCS must be closed within 1 hour as

specified in LCO 3.9.2. The isolation of unborated water
sources will preclude a boron dilution accident.

Also, the SDM must be verified within I hour and once per
12 hours thereafter as per SR 3.1.1.1, SDM verification.
With no source range channels OPERABLE, core protection is
severely reduced. Verifying the SDM within 1 hour allows
sufficient time to perform the calculations and determine
that the SDM requirements are met. The SDM must also be
verified once per 12 hours thereafter to ensure that the
core reactivity has not changed. Required Action L.1
precludes any positive reactivity additions; therefore, core
-reactivity should not be increasing, and a 12-hour Frequency
is adequate. The Completion Times of within 1 hour and once
per 12 hours are based on operating experience in performing
the Required Actions and the knowledge thatunit conditions
will change slowly.

M.1 and M.2

Condition M applies to the following reactor trip functions:

,- • Pressurizer Pressure--Low;

0 Pressurizer Water Level--High;

0 Reactor Coolant Flow--Low (Two Loops);

0 Undervoltage RCPs; and

* Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 setpoint and below the P-8
setpoint. These Functions do not have to be OPERABLE below
the P-7 setpoint. The 6 hours allowed to place the channel
in the tripped condition is justified in Reference 7. An
additional 6 hours is allowed to reduce THERMAL POWER to
< P-7 if the inoperable channel cannot be restored to
OPERABLE status or placed in trip within the specified
Completion Time.

(continued)
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Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant
OPERABLE channel and the low probability of occurrence of an
event during this period that may require the protection
afforded by the Functions associated with Condition M.

The Required Actions have been modified by a Note, which
allows any single channel, including the inoperable channel,
to be bypassed for up to 4 hours while performing surveil-
lance testing. The 4 hour time limit is justified in
Reference 7.

N.1 and N.2

Condition N is applicable to the Reactor Coolant Flow--Low
(Single Loop) reactor trip function. With one channel
inoperable, the inoperable channel must be restored to
OPERABLE status, or the channel placed in trip, within
6 hours. If the channel cannot be restored to OPERABLE
status or the channel placed in trip within the 6 hours,
then THERMAL POWER must be reduced below the P-8 setpoint
within the next 4 hours. This places the unit in a MODE
where the LCO is no longer applicable. This trip Function
does not have to be OPERABLE below the P-8 setpoint because
other RTS trip Functions provide core protection below the
P-8 setpoint. The 6 hours allowed to restore the channel to
OPERABLE status or place in trip and the 4 additional hours
allowed to reduce THERMAL POWER to below the P-8 setpoint
are justified in Reference 7.

The Required.Actions have been modified by a Note which
allows any single channel, including the inoperable channel,to be bypassed for up to 4 hours while performing surveil-
lance testing of the other channels. The 4 hour time limit
is justified in Reference 7.

0.1 and 0.2

Condition 0 applies to Turbine Trip on Low Fluid Oil
Pressure or on Turbine Stop Valve Closure. With one channel
inoperable, the inoperable channel must be placed in the
trip condition within 6 hours. If placed in the tripped
condition, this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to OPERABLE status
or placed in the trip condition, then power must be reduced
below the P-9 setpoint within the next 4 hours. The 6 hours

(continued)
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(continued) condition and the 4 hours allowed for reducing power are
justified in Reference 7.

The Required Actions have been modified by a Note which
allows any single channel including the inoperable channel,
to be bypassed for up to 4 hours while performing surveil-
lance testing. The 4-hour time limit is justified in
Reference 7.

P.1 and P.2

Condition R applies to the SI Input from ESFAS reactor trip
and the RTS Automatic Trip Logic in MODES I and 2. These
actions address the train~orientation of the RTS for these
Functions. With one train inoperable, 6 hours are allowed
to restore the train to OPERABLE status (Required Action
P.1) or the unit must be placed in MODE 3 within the next
6 hours. TheCompletion Timeof 6 hours (Required Action
P.1) is reasonable considering that in this Condition, the
remaining OPERABLE train is adequate to perform the safety
function and given the low probability of an event during
this interval. The Completion Time of 6 hours (Required
Action P.2) is reasonable, based on operating experience, to
reach MODE 3 from full power in an orderly manner and
without challenging unit systems.

The Required Actions have been modified by a Note that
allows bypassing one train up to 4 hours for surveillance
testing, provided the other train is OPERABLE.

0.1 and 0.2

Conditi.on Q applies to the RTBs in MODES 1 and 2. These
actions address the train orientation of the RTS for the
RTBs. With one train inoperable, I hour is allowed to
restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the next 6 hours. The Completion
Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging unit systems. The 1-hour and
6-hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. Placing the unit in MODE 3 removes
the requirement for this particular Function.

(continued)
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(conti nued)

The Required Actions have been modified by two Notes.
Note 1 allows one train-*to be bypassed for up to 2 hours for
Surveillance testing, providing the other train is OPERABLE.
Note 2 allows one RIB train to be bypassed for up to 2 hours
for maintenance on undervoltage or shunt trip mechanisms if
the other RTD train is OPERABLE. The 2 hour time limit is
justified in Reference 7.

R.1 and R.2

Condition R applies to the P-6 and P-10 interlocks. With
one channel inoperable for one out of two or two out of four
coincidence logic, the associated interlock must be verified
to be in its required state for the *existing unit condition
within 1 hour or the unit must be placed in MODE 3 within
the next 6 hours. Verifying the interlock status manually
accomplishes the interlock's Function. The Completion Time
of 1 hour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach'MODE 3 from full power in an orderly
manner and without challenging plant systems. The 1 hour
and 6 hour Completion Times are equal to.the time allowed by
LCO 3-.0.3 for shutdown actions in the event of a complete
loss of-RTS function.

S.1 and 5.2

Condition S applies to the P-7, P-8, P-9, and P-13
interlocks. With one channel inoperable for one out of two
or two out of four coincidence logic, the associated
interlock must be verified to be in its required state for
the existing unit condition within 1 hour or the unit must
be placed in MODE 2 within the next 6 hours. These actions
are conservative for the case where power level is being
raised. Verifying the interlock status manually accomplishes
the interlock's Function. The Completion Time of 1 hour is
based on operating experience and the minimum amount of time
allowed for manual operator actions. The Completion Time of
6 hours is reasonable, based on operating experience, to
reach MODE 2 from full power in an orderly manner and
without challenging unit systems.

T.1, T.2.1, and T.2.2

Condition T
Mechanisms,
With one of

applies to the RIB Undervoltage and Shunt Trip
or diverse trip features, in MODES 1 and 2.
the diverse trip features inoperable, it must be

(conti nued)
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(conti nued)

restored to an OPERABLE status within 48 hours or the unit
must be placed in a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours total time) followed by
opening the RTBs in 1 additional hour. The Completion Time
of 6 hours is a reasonable time, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging unit systems.. With the RTBs
open and the unit in MODE 3, this trip function is no longer
required to be OPERABLE. The affected RTB shall not be
bypassed while one of the diverse features is inoperable
except for the time required to perform maintenance to one
of the diverse features. The allowable time for performing
maintenance of the diverse features is 2 hours for the
reasons stated under Condition Q.

The Completion Time of 48 hours for Required Action T.1 is.reasonable considering that in this Condition there is one
remaining diverse feature for the affected RTB, and one
OPERABLE RTB capable of performing the safety Function and
given the low probability of an event occurring during this'
interval.

U.1.1. U.1.2, and U.2

Condition U applies to the Steam Generator Water Level--
Low-Low reactor trip Function.

A known inoperable channel must be restored to OPERABLE
status or placed in the tripped condition within
6 hours. Placing the channel in the tripped condition
requiring only one out of two logic for actuation of the
two out of three trips. The 6 hours allowed to place
the inoperable channel in the tripped condition is
justified in Reference 7.

If a channel fails, it is placed in the tripped
condition and does not affect the TTD setpoint
calculations for the remaining OPERABLE channels. It is
then necessary for the operator to force the use of the
shorter TTD time delay by adjustment of the single stqam
generator time delay calculation (Ts) to match the
multiple steam generator time delay calculation (TM) for
the affected protection set, through the Man Machine
Interface.

(continued)
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(continued)

If the inoperable channel cannot be restored or placed in
the trip condition within the specified Completion Time, the
unit must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time,
based on operating experience, to place the unit in MODE 3
from MODE I from full power in an orderly manner and without
challenging plant systems.

V.1 and V.2

Condition V applies to the Vessel AT Equivalent to Power
reactor trip Function.

Failure of the vessel AT channel input (failure of more
than one TH RTD or failure of both Tc RTDs) does not
affect the TTD calculation for a protection set. This
results in the requirement that the operator adjust the
threshold power level for zero seconds time delay-from
50% RTP to 0% RTP, through. the Man Machine Interface.

If the inoperable channel cannot be restored or placed
in the trip condition within the specified Completion
Time, the unit must be placed in a MODE where these
Functions are not required to be OPERABLE. An
additional 6 hours is allowed to place the unit in
MODE 3. Six hours is a reasonable time, based on
operating experience, to place the unit in MODE 3 from
MODE I from full power in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

The SRs for each RTS function are identified in the SRs
column of Table 3.3.1-1 for that function.

A Note has been added to the SRs Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
functions.

Note that each channel of process protection supplies both
trains of the RTS. When testing Channel I, Train A and
Train B must be examined. Similarly, Train A and Train B
must be examined when testing Channel II, Channel III, and
Channel IV. The CHANNEL CALIBRATION and COTs are performed
in a manner that is consistent with the assumptions used in
analytically calculating the required channel accuracies.

(continued)
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SURVEILLANCE The protection Functions associated with the EAGLE-21ITM
REQUIREMENTS Process Protection System have an installed bypass

(continued) capability, and may be tested in either the trip or bypass
mode, as approved in Reference 7.

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison'of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels'or even something more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.-

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
-including indication and readability. If a channel is.
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates that channel failure is rare. Thus,
performance of the CHANNEL 'CHECK ensures that undetected
overt channel failure is limited to 12 hours. The CHANNEL
CHECK supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel output every 24 hours. If
the calorimetric exceeds the NIS channel output by > 2% RTP,
the NIS is not declared inoperable, but must '-e adjusted.
If the NIS channel output cannot be properly adjusted, the
channel is declared inoperable.

(conti nued)
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SURVEILLANCE Two Notes modify SR 3.3.1.2. The first Note indicates that
REQUIREMENTS the NIS channel output shall be adjusted consistent with the

(continued) calorimetric results if the absolute difference between the
NIS channel output and the calorimetric is > 2%. The second
Note clarifies that this surveillance is required only if
reactor power is > 15% RTP and that 12 hours is allowed for
performing the first Surveillance after reaching 15% RTP.
At lower power levels, calorimetric data is acceptable.

The Frequency of every 24 hours is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate that the change in the
absolute difference- between NIS and heat balance calculated
powers rarely exceeds 2% in any 24-hour period.

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in
ch annel outputs.

SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel
output every 31 effective, full power days (EFPDs). If the
absolute difference is > 3%, the-NIS channel is still
OPERABLE but must be readjusted. If the NIS channel cannot
be properly readjusted, the channel is declare~d inoperable.

Two Notes modify SR 3.3.1.3. The first Note indicates that
the excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is > 3%.' The
second Note clarifies that the Surveillance is required only
if reactor power is > 15% RIP and that 96 hours is allowed
for performing the fi'rst Surveillance after reaching 15%
RTP. This surveillance is typically performed at 50% RIP to
ensure the results of the evaluation are more accurate and
the adjustments more reliable. Ninety-six (96) hours are
allowed to ensure Xenon stability and allow for
instrumentation alignments.

The Frequency of every 31 EFPDs is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Also the slow changes in neutron flux during the fuel cycle
can be detected during this interval.

(continued)
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SURVEILLANCE SR 3.3.1.4
REQUIREMENTS

(continued) SR 3.3.1.4 is the performance of a TADOT every 31 days on a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices.

The RTB test shall include independent verification of the
undervoltage and manual trip mechanisms. The bypass breaker
test shall include a local shunt trip. A Note has been
added to indicate that this test must be performed on the
bypass breaker prior to placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
justified in Reference 7.

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGEREDTEST.BASIS,
using the semiautomatic tester. The train being tested is
placed in the bypass condition, thus preventing inadvertent
actuation. Through the semiautomatic tester, all possible
logtc combinations, with and without applicable permissives,
are tested for each protection function. The time allowed
for the testing, 4 hours, and the Frequency of every 31 days
on a STAGGERED TEST BASIS are justified in Reference 7.

SR 3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable, but must be
calibrated to agree with the incore detectors. If the
excore channels cannot be properly adjusted, the channels
are declared inoperable.

Two Notes modify SR 3.3.1.6. The first Note indicates that
the NIS channel outputs shall be calibrated to agree with
the incore channel measurements. The second Note clarifies
that this Surveillance is required only if reactor power is
> 50% RTP and that up to 31 days is allowed for performing
the first surveillance after reaching 50% RTP. Thirty-one
days are allowed to ensure xenon stability and allow for
instrumentation alignments.

The Surveillance of 92 EFPDs is justified in Reference 7.

(continued)
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(continued) SR 3.3.1.7 is the performance of a COT every 92 days.

A COT is performed on each required channel to ensure the
entire channel will perform the intended function.
Setpoints must be within the Allowable Values specified in
the Table 3.3.1"-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current Watts Bar unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of
Reference 7.

This Frequency of 92 days is justified in Reference 7.

SR 3.3.1.8

SR 3.3.1.8 is the performance of a COT as described in
SR 3.3.1.7, except it is modified by a Note that this test
shall include verification that the P-6 and P-1O interlocks
are in their required state for the existing unit condition.
This test ensures that the NIS source range and intermediate
range channels are OPERABLE prior to taking the reactor
critical.

SR 3.3.1.9

SR 3.3.1.9 is the performance of a TADOT every 92 days.
This test is a check of RTS Functions 11, Undervoltage RCPs
and 12, Underfrequency RCPs. These Functions are tested up
to, and including, the master transfer relay coils.

This test does not require verification of relay setpoints.
Setpoint verification requires removal of the relays from
service for extended periods of time, thereby jeopardizing
electrical equipment protection for that period of time.

These devices are reliable components and their setpoints
are verified during a CHANNEL CALIBRATION performed every
18 months. The 92 day Frequency is justified in
Reference 7.

(continued)
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REQUIREMENTS

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. Since this SR applies to RCP
undervoltage and underfrequency relays setpoint verification
is accomplished during the CHANNEL CALIBRATION.

SR 3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATION measurement and setpoint error
determination and readjustment must be performed consistent
with the assumptions of the Watts Bar setpoint methodology.
The difference between the current "as found" values -and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

Th~e Surveillance Frequency of 18 months is based on the
assumption of an 18-month calibration interval in thedetermination of the magnitude of equipment drift in thesetpoint methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10, every 18 months. This SR is
modified by a Note stating that the neutron detectors may be
excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range detectors consists of a
normalization of the channels based on a power calorimetric
and flux map performed above 15% RTP. The CHANNEL
CALIBRATION for the source range and intermediate range
detectors consists of verifying equipment outputs to known
electrical inputs. This Surveillance is not required for
the NIS power range detectors for entry into MODE 2 or 1,
and is not required for the NIS intermediate range detectors
for entry into MODE 2, because the unit must be in at least
MODE 2 to perform the test for the intermediate range
detectors and MODE 1 for the power range detectors. The

*(continued)
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SURVEILLANCE SR 3.3.1.11 (continued)
REQUIREMENTS

18-month Frequency was developed considering it was prudent
that these Surveillances only be performed during a unit
outage. This was due to the unit conditions needed to
perform the Surveillance and the potential for unplanned
unit transients if the Surveillance is performed with the
reactor at power. Operating experience has shown these
components usually pass the Surveillance when performed on
the 18-month Frequency.

SR 3.3.1.12

SR 3.3.1.12 is the performance of a COT every 18 months.

The Frequency is based upon the known reliability of the
interlocks and, the multichannel redundancy available, and
has been shown to be acceptable through operating
experience.

SR 3.3.1.13

SR 3.3.1.13 is the performance of a TADOT of the Manual
Reactor Trip, RCP breaker position,'and the SI input fromESFAS. This TADOT is as described in SR 3.3.1.4, exceptthat the test is performed every 18 months.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. The Functions affected have no
setpoints associated with them.

The Frequency is based upon the known reliability of the
Functions and, the multichanhel redundancy available, and
has been shown to be acceptable through operating
experience.

SR 3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of Turbine Trip
Functions. This TADOT is as described in SR 3.3.1.4, except
that this test is performed prior to reactor startup. A
Note states that this Surveillance is not required if it has
been performed within the previous 31 days. Verification of
the trip setpoint does not have to be performed for this
Surveillance. Performance of this test will ensure that the
turbine trip function is OPERABLE prior to taking the
reactor critical. This test cannot be performed with the
reactor at power and must therefore be performed prior to
reactor startup.

(continued)
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REQUIREMENTS

(continued) SR 3.3.1.15 verifies that the individual channel/train
actuation response times are less than or equal to the
maximum values assumed in the accident analysis.

Response Time testing acceptance criteria are included in
Reference 8. Individual component response times are not
modeled in the analyses. The analyses model the overall or
total elapsed time, from the point at which the parameter
exceeds the trip setpoint value at the sensor to the point
at which the equipment reaches the required functional state
(i.e., control and shutdown rods fully inserted in the
reactor core).

For channels that include dynamic transfer functions, e.g.,
lag, lead/lag, rate/lag, etc., the response time test may be
performed with the transfer function set to one, with the
resulting measured response time compared to the appropriate
FSAR response time. Alternately, the response time test can
be performed with the time constants set to their nominal
value provided the required response time is analytically
calculated assuming the time constants are set at their
nominal values. The response time may be measured by a
series of overlapping tests such that the entire response
time is measured.

As appropriate, each channel's response must be verified
every 18 months on a STAGGERED TEST BASIS. Response times
cannot be determined during unit operation because equipment
operation is required to measure response times. Experience
has shown that these components usually pass this surveil-
lancle when performed on the 18-month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

The SR 3.3.1.15 is modified by a Note stating that neutron
detectors may be excluded from RTS response time testing.
This Note is necessary because of the difficulty in
generating an appropriate detector input signal. Excluding
the detectors is acceptable because the principles of
detector operation ensure a virtually instantaneous
response.

REFERENCES 1. Watts Bar FSAR, Section 6.0, "Engineered Safety
Features."

(continued)
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REFERENCES 2. Watts Bar FSAR, Section 7.0, "Instrumentation and
Controls."

3. Watts Bar FSAR, Section 15.0, "Accident Analysis."

4. Institute of Electrical and Electronic Engineers,
IEEE-279-1971, "Criteria for Protection Systems for
Nuclear Power Generating Stations," April 5, 1972.

5. 10 CFR Part 50.49, "Environmental Qualifications of
Electric Equipment Important to Safety for Nuclear Power
Plants."

6. WCAP-12096, Rev. 4, "Westinghouse Setpoint.Methodology
for Protection System, Watts Bar 1 and 2,"
November 1990.

7. WCAP-10271-P-A, Supplement 1, Rev. 1 and Supplement 2,
Rev. 1, "Evaluation of Surveillance Frequencies and Out
of Service Times for the Reactor Protection
Instrumentation System," May 1986 and June 1990.

8. Watts Bar Technical Requirements Manual, Section 3.3.1,
Reactor Trip System Response Times.
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B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based upon the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary, and to mitigate accidents.

The ESFAS instrumentation is segmented into three distinct
but interconnected modules as identified below:

Field transmitters or process sensors: provide a
measurable electronic signal or contact actuation based
upon the physical characteristics of the parameter being
measured;

Signal processing equipment including process protection-
system, Nuclear Instrumentation System, and field
contacts: provide analog to digital conversion (Digital
Protection System), signal conditioning, setpoint
comparison, process algorithm actuation (Digital
Protection System), compatible electrical signal output
to protection system devices, and control board/control
room/miscellaneous indications;

Solid State Protection System (SSPS) including input,
logic, and output bays: initiates the proper unit
shutdown or engineered safety feature (ESF) actuation in
accordance with the defined logic and based upon the
bistable, setpoint comparators, or contact outputs from
the signal process control and protection system.

Field Transmitters and Sensors

In order to meet the design demands for redundancy and
reliability, more than one, and often as many as five, field
sensors or transmitters are used to measure unit parameters.
In many cases field transmitters and sensors that input to
the ESFAS are shared with the Reactor Protection System
(RPS). In some cases, the same channels also provide
control system inputs. To account for calibration
tolerances and instrument drift, which are assumed to occur
between calibrations, statistical allowances are provided in
the Trip Setpoint and Allowable Values. The OPERABILITY of
each transmitter or sensor can be evaluated when its "as
found" calibration data are compared against its documented
acceptance criteria.

(continued)
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(continued)

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides analog to digital conversion
(Digital Protection System),. signal conditioning, comparable
output signals for instruments located on the main control
board, and-comparison of measured input signals with
setpoints established by safety analyses. These setpoints
are defined in References 1, 2, and 3. If the measured
value of a unit parameter exceeds the predetermined
setpoint, an output from a bistable, setpoint comparator or
contact is forwarded to the SSPS for decision evaluation.
Channel separation is maintained up to and through-the input
bays. However, not all unit parameters require four
channels of sensor measurement and signal processing. Some
unit parameters provide input only-to the SSPS, while others

-provide input to the SSPS, main control board, unit
computer, and one or more control systems.

Generally, if a parameter is used only for input to the
protection circuits, 'three channels with a two oUt of three
logic are sufficient to provide the required reliability
redundancy. If one channel fails in a direction that wouldnot result in a partial Function trip, the Function is still
OPERABLE with a two out of two logic. If one channel fails
such that a partial Function trip occurs, a trip will not
occur and the function is still OPERABLE with a one out of
two logic.

Generally, if a parameter is used for input to the SSPS and
a control function, four channels with a two out of four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an
input failure to the control system, which may then require
the protection function actuation, and a single failure in
the other channels providing the protection function
actuation. Again, a single failure will neither cause nor
prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4).
The actual number of channels required for each unit
parameter is specified in Reference 2.

(continued)
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(continued)

The Trip Setpoints are the nominal values at which the
bistables, setpoint comparators, or contact outputs are set.
Any bistable output is considered to be properly adjusted
when the "as left" value is within the band for CHANNEL
CALIBRATION accuracy (i.e., + rack calibration + comparator
setting accuracy).

The Trip Setpoints used in the bistables, setpoint
comparators, or contact outputs are based on the analytical
limits stated in Reference 2. The selection of these Trip
Setpoints is such that adequate protection is provided when
all sensor and processing time delays are taken into
account. To allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and severe
environment errors, for those ESFAS channels that must
function in harsh environments as defined by 10 CFR 50.49
(Ref. 5), T-rip Setpoints and Allowable Values specifi-ed in
Table 3.3.2-1 in the accompanying LCO are conservatively
adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the trip
setpoints, including their explicit uncertainties, is
provided in the Watts Bar "Westinghouse Setpoint Methodology
for Protection Systems, Watts Bar 1 and 2" (Ref. 6). The
actual nominal Trip Setpoint entered into the bistable is
normally still more conservative than that specified by the
Allowable Value to account for changes in random measurement
errors detectable by a COT. One example of such a change in
measurement error is drift during the surveillance interval.
If the measured setpoint does not exceed the Allowable
Value, the bistable is considered OPERABLE.

Setpoints in accordance with the Allowable Value ensure that
the consequences of Design Basis Accidents (DBAs) will be
acceptable, providing the unit is operated from within the
LCOs at the onset of the DBA and the equipment functions as
designed.

Each channel can be tested on line to verify that the signal
processing equipment and setpoint accuracy is within the
specified allowance requirements of Reference 2. Once a
designated channel is taken out of service for testing, a
simulated signal is injected in place of the field
instrument signal. The process equipment for the channel in
test is then tested, verified, and calibrated. SRs for the
channels are specified in the SRs section.

(continued)
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BACKGROUND The Trip Setpoints and Allowable Values listed in
(continued) Table 3.3.2-1 are based upon the methodology described in

Reference 6, which incorporates all of the known
uncertainties applicable for each channel. The magnitudes
of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal
processing equipment for these channels are assumed to
operate within the allowances of these uncertainty
magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing'
of signal outputs from the, signal processing equipment. To
meet the redundancy requirements, two trains of SSPS, each
performing the same functions, are provided. In the event
that one train is takep out of service for maintenance or
test purposes, the second train will provide [SF actuation
for the unit. In the event that both trains are taken out
of service or placed in test, a reactor trip will result.
Each train is packaged in its own cabinet for physical and
electrical separation to satisfy separation and independence
requirements. The system has been designed to trip in the
event of a loss of power, directing the unit to a safe
shutdown cond~ition.

The SSPS performs the decision logic for actuating [SF
equipment actuation; generates the electrical output signals
that initiate the required actuation; and provides the
status, permissive, and annunciator output signals to the
main control room of the unit.

The outputs from the signal processing equipment are sensed
by the SSPS equipment and combined into logic matrices that
represent combinations indicative of various transients. If
a required logic matrix combination is completed, the system
will send actuation signals via master and slave relays to
those components whose aggregate function best serves to
alleviate the condition and restore the unit to a safe
condition. Examples are given in the section on Applicable
Safety Analyses, [COs, and APPLICABILITY.

Each train has a built-in testing device which can
automatically test the decision logic matrix functions and
the actuation devices while the unit is at power. When any
one train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection
until the testing has been completed. The testing device is
semiautomatic to minimize testing time.

(conti nued)
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(continued)

The actuation of ESF components is accomplished through
master and slave relays. The SSPS energizes the master
relays appropriate for the condition of the unit. Each
master relay then energizes one or more slave relays, which
then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. The
test of the master relays energizes the relay, which then
operates the contacts and applies a low voltage to the
associated slave relays. The low voltage is not sufficient
to actuate the slave relays but only demonstrates signal
path continuity. The SLAVE RELAY TEST actuates the devices
if their operation will not interfere with continued unit
operation. For the latter case, actual component operation
is prevented by the SLAVE RELAY TEST circuit, and slave
relay contact operation is verified by a continuity check of
the circuit containing the slave relay.

APPLICABLE Each of the analyzed accidents can be detected by one -or
SAFETY ANALYSES, more ESFAS Functions. One of the ESFAS Functions is the
LCOs, and primary actuation signal for that accident. An ESFAS
APPLICABILITY Functi6n may be the primary actuation signal for more than

one type of accident. An ESFAS Function may also be a
secondary, or backup, actuation signal for one or more other
accidents. For example, Pressurizer Pressure--Low is a
primary actuation signal for small loss-of-coolant accidents
(LOCAs) and a backup actuation signal for steam line breaks
(SLBs) outside containment. Functions such as manual
initiation, not specifically credited in the accident safety
analysis, are qualitatively credited in the safety analysis
and the NRC staff approved licensing basis for the unit.
These functions may provide protection for conditions which
do not require dynamic transient analysis to demonstrate
Function performance. These Functions may also serve as
backups to Functions that were credited in the accident
analysis (Ref. 3).

The LCO requires all instrumentation performing an ESFAS
Function to be OPERABLE. Failure of any instrument renders
the affected channel(s) inoperable and reduces the
reliability of the affected Functions.

The LCO generally requires OPERABILITY of four or three
channels in each instrumentation Function and two channels
in each logic and manual initiation Function. The two out
of three and the two out of four configurations allow one

(continued)
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APPLICABLE channel to be tripped during maintenance or testing without
SAFETY ANALYSES causing an ESFAS initiation. Two logic or manual initiation
LCOs, and channels are required to ensure no single random failure
APPLICABILITY disables the ESFAS.

(continued)
The required channels of ESFAS instrumentation provide unit
protection in the event of any of the analyzed accidents.
ESFAS protective functions are as follows:

1. Safety Injection

Safety Injection (SI) provides two primary functions:

0 Primary-side water addition to ensure maintenance or
recovery of reactor vessel water level (coverage of
the active fuel for heat removal and clad integrity,
peak clad temperature < 2200°F); and

* Boration to ensure recovery and-maintenance of
SHUTDOWN MARGIN'(kff < 1.0).

These functions are necessary to mitigate the effects of
high energy line breaks (HELBs) both inside and outside
of containment.. The SI signal is-also used to initiate
other Functions such as:

0 Phase A Isolation;
0 Containment Vent Isolation;
* Reactor Trip;
0 Turbine Trip;
• Feedwater Isolation;
0 Start of motor-driven auxiliary feedwater (AFW)

pumps;
0 Control room ventilation isolation; and
0 Enable automatic switchover of Emergency Core

Cooling System (ECCS) suction to containment sump.

These other functions ensure:

0 Isolation of nonessential systems through
containment penetrations;

0 Trip of the turbine and reactor to limit power
generation;

0 Isolation of MFW to limit secondary side mass
losses;

0 Start of AFW to ensure secondary side cooling
capability;

(continued)0
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APPLICABLE 0 Isolation of the control room to ensure
SAFETY ANALYSES, habitability; and
LCOs, and
APPLICABILITY 0 Enabling ECCS suction from the refueling water

(continued) storage tank (RWST) switchover on low low RWST level
to ensure continued cooling via use of the
containment sump.

l.a. Manual Initiation

The LCO requires one channel per train to be
OPERABLE. The operator can initiate SI at any time
by using either of two switches in the control room.
This action will cause actuation of all components
in the same manner as any of the automatic actuation
signals.

The LCO for Manual Initiation Function ensures the
proper amount of redundancy is maintained in the
manual ESFAS actuation circuitry to ensure the
operator has manual ESFAS initiation capability.

Each channel consists of one hand switch and the
interconnecting wiring to the actuation logic
cabinet. Each hand switch actuates both trains.
This configuration does not allow testing at power.

1.b. Automatic Actuation Logic and Actuation Relays

This LCO requires two trains to be OPERABLE.
Actuation logic consists of all circuitry housed
within the actuation subsystems, including the
initiating relay contacts responsible for actuating
the ESF equipment.

Manual and automatic initiation of SI must be OPERABLE
in MODES 1, 2, and 3. In these MODES there is
sufficient energy in the primary and secondary systems
to warrant automatic initiation of ESF systems. Manual
Initiation is also required in MODE 4 even though
automatic actuation is not required. In this MODE,
adequate time is available to manually actuate required
components in the event of a DBA, but because of the
large number of components actuated on a SI, actuation
is simplified by the use of the manual actuation hand
switches. Automatic actuation logic and actuation
relays must be OPERABLE in MODE 4 to support system
level manual initiation.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCOs, and
APPLICABILITY

(continued)

These Functions are not required to be OPERABLE in MODES 5
and 6 because there is adequate time for the operator to
evaluate unit conditions and respond by manually starting
individual systems, pumps, and other equipment to mitigate
the consequences of an abnormal condition or accident. Unit
pressure and temperature are very low and many ESF
components are administratively locked out or otherwise
prevented from actuating to prevent inadvertent
overpressurization of unit systems.

I.c. Containment Pressure--High

This signal provides protection against the
following accidents:

SLB inside containment;
LOCA; and
Feed line break inside containment.

Containment Pressure--High provides no input to any
control functions. Thus, three OPERABLE channels
are sufficient to satisfy protective requirements
with a two out of three logic. The transmitters
(d/p cells) and electronics are located outside of
containment, inside the containment annulus., with
the sensing line (high pressure side of the
transmitter) located inside containment.

The transmitters and electronics are located inside
the containment annulus, but outside containment,
and experience more adverse environmental conditions
than if they were located outside containment
altogether. However, the environmental effects are
less severe than if the transmitters were located
inside containment. The trip setpoint reflects the
inclusion of both steady state instrument
uncertainties and slightly more adverse
environmental instrument uncertainties.

Containment Pressure--High must be OPERABLE in MODES
1, 2 and 3 when there is sufficient energy in the
primary and secondary systems to pressurize the
containment following a pipe break. In MODES 4, 5,
and 6, there is insufficient energy in the primary
or secondary systems to pressurize the containment.

(continued)
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APPLICABLE I.d. Pressurizer Pressure--Low
SAFETY ANALYSES,
LCOs, and This signal provides protection against the
APPLICABILITY following accidents:

(continued)
* Inadvertent opening of a steam generator (SG)

relief or safety valve;
* SLB;
* A spectrum of rod cluster control assembly

ejection accidents (rod ejection);
* Inadvertent opening of a pressurizer relief or

safety valve;
* LOCAs; and
* Steam Generator Tube. Rupture (SGTR).

Threeprotection channels are necessary to satisfy
the protective function requirements.

The transmitters are located inside containment,
with the taps in the vapor space region of the
pressurizer, and thus possibly experiencing adverse
environmental conditions (LOCA, SLB inside
containment, rod ejection). Therefore, the Trip
Setpoint reflects the inclusion of both steady state
and adverse environmental instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2 and 3
(above P-11) to mitigate the consequences of an HELB
inside containment. This signal may be manually
blocked by the operator below the P-il setpoint.
Automatic SI actuation below this pressure setpoint
is then performed by the Containment Pressure--High
signal.

This Function is not required to be OPERABLE in MODE
3 below the P-il setpoint. Other ESF functions are
used to detect accident conditions and actuate the
ESF systems in this MODE. In MODES 4, 5 and 6, this
Function is not needed for accident detection and
mitigation.

I.e. Steam Line Pressure--Low

Steam Line Pressure--Low provides protection against
the following accidents:

* SLB

(continued)
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APPLICABLE 0 Feed line break; and
SAFETY ANALYSES, 0 Inadvertent opening of an SG relief or an SG
LCOs, and safety valve.
APPLICABILITY

(continued) Steam Line Pressure--Low provides no input to any
control functions. Thus, three OPERABLE channels on
each steam line are sufficient to satisfy the
protective requirements with a two out of three
logic on each steam line.

With the transmitters located in areas away from the
steam lines it is not possible for them to
experience adverse environmental conditions during a
secondary side break. Therefore, the Trip Setpoint
reflects only steady state instrument uncertainties.
This Function has lead/lag compensation with a
lead/lag ratio of 50/5.

Steam Line Pressure--Low must be OPERABLE in
MODES 1, 2, and 3 (above P-11). when a secondary side
break or stuck open valve could result in the rapid
depressurization of the steam lines. This signal
may be manually blocked by the operator below'the P-
11 setpoint. Below P-I1, feed line break is not a
concern. Inside containment SLB will be terminated
by automatic SI actuation via Containment Pressure--
High, and outside containment SLB will be terminated
by the Steam Line Pressure-Negative Rate--High
signal for steam line isolation. This Function is
not required to be OPERABLE IN MODES 4, 5, or 6,
because there is insufficient energy in the
secondary side of the plant to cause an accident.

2. Containment Spray

Containment Spray provides one primary Function:

It lowers containment pressure and temperature after an
HELB in containment, and subsequently reduces the amount
of fission-products released from the containment to the
environment.

This function is necessary to:

* Ensure the pressure boundary integrity of the
containment structure; and

(continued)
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(continued)

* Limit the release of radioactive iodine to the
environment in the event of a failure of the
containment structure;

The containment spray actuation signal starts the
containment spray pumps and aligns the discharge of the
pumps to the containment spray nozzle headers in the
upper levels of containment. Water is initially drawn
from the RWST by the containment spray pumps. When the
RWST reaches the low low level setpoint, the spray pump
suctions are shifted to the containment sump if
continued containment spray is required. Containment
spray is actuated manually, or by Containment
Pressure--High High.

2.a. Manual Initiation

The operator can initiate containment spray at any
time from the control room by simultaneously turning
two containment spray actuation switches in the same
train. Because an inadvertent actuation of
containment spray eould have such serious
consequences, two switches must be turned
simultaneously to initiate containment spray. There
are two sets of two switches each in the control
room. Simultaneously turning the two switches in
either set will actuate containmentspray in both
trains in the same manner as the automatic actuation
signal. Two Manual Initiation switches in each
train are required to be OPERABLE to ensure no
single failure disables the manual initiator
function. Note that manual initiation of
containment spray also actuates Phase B containment
isolation.

2.b. Automatic Actuation Logic and Actuation Relays

Automatic actuation logic and actuation relays
consist of the same features and operate in the same
manner as described for ESFAS Function 1.b.

Manual and automatic initiation of containment spray
must be OPERABLE in MODES 1, 2, and 3 when there is a
potential for an accident to occur, and sufficient
energy in the primary or secondary systems to pose a
threat to containment integrity due to overpressure
conditions. Manual initiation is also required in
MODE 4, even though automatic actuation is not required.

(continued)
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(continued)

In this MODE, adequate time is available to manually
actuate required components in the event of a DBA. But
because of the large number of components actuated on a
containment spray, however, actuation is simplified by
the use of the manual actuation hand switches.
Automatic actuation logic and actuation relays must be
OPERABLE in MODE 4 to support system level manual
initiation. In MODES 5 and 6, there is insufficient
energy in the primary and secondary systems to result i
containment overpressure. In MODES 5 and 6, there is
also adequate time for the operators to evaluate unit
conditions and respond to mitigate the consequences of
abnormal conditions by manually starting individual
components.

2.c. Containment Pressure --High High

This signal provides protection against a LOCA or an
SLB inside containment.

The transmitters (d/p cells) are located outside of
containment, inside the containment annulus, with
the sensing line (high pressure side of the
transmitter) located inside containment. The
transmitters and electronics are located inside the
containment annulus, but outside containment, and
experience more adverse environmental conditions
than if they were located outside containment
altogether. However, the environmental effects are
less severe than if the transmitters were located
inside containment. The trip setpoint reflects the
inclusion of both steady state instrument
uncertainties and slightly more adverse
environmental instrument uncertainties.

This is one of the only Functions that requires the
output to energize to perform its required action.
It is not desirable to have a loss of power actuate
containment spray, since the consequences of an
inadvertent actuation of containment spray could be
serious. Note that this Function also has the
inoperable channel placed in bypass rather than trip
to decrease the probability of an inadvertent
actuation.

This Function uses four channels in a two out of
four logic configuration. This arrangement

(continued)
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(continued)

exceeds the minimum redundancy requirements.
Additional redundancy is warranted because this
Function is "energize to trip". Containment
Pressure--High High must be OPERABLE in MODES 1,
2, and 3 when there is sufficient energy in the
primary and secondary sides to pressurize the
containment following a pipe break. In MODES 4, 5,
and 6, there is insufficient energy in the primary
and secondary sides to pressurize the containment
and reach the Containment
Pressure--High High setpoints.

3. Containment Isolation

Containment Isolation provides isolation of the
containment atmosphere, and all process systems which
penetrate containment, from the environment. This
Function is necessary to prevent or limit the release of
radioactivity to the environment in the event of a large
break LOCA.

There are two separate Containment Isolation signals,
Phase A and Phase B. Phase A isolation isolates all
automatically isolable process lines, except the
component cooling system (CCS) and essential raw cooling
water (ERCW), at a relatively low containment pressure
indicative of primary or secondary system leaks. For
these types of events, forced circulation cooling using
the reactor coolant pumps (RCPs) and SGs is the
preferred (but not required) method of decay heat
removal. Since the CCS is required to support RCP
operation, not isolating the CCS on the low pressure
Phase A signal enhances unit safety by allowing
operators to use forced RCS circulation to cool the
unit. Isolating the CCS on the low pressure signal may
force the use of feed and bleed, cooling, which could
prove more difficult to control.

Phase A containment isolation is actuated automatically
by SI, or manually via the automatic actuation logic.
All process lines penetrating containment, with the
exception of the CCS and ERCW, are isolated. CCS is not
isolated at this time to permit continued operation of
the RCPs with cooling water flow to the thermal barrier
heat exchangers and ERCW to air or oil coolers. All
process lines not equipped with remote operated
isolation valves are manually closed, or otherwise
isolated, prior to reaching MODE 4.

(continued)
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APPLICABLE Manual Phase A Containment Isolation is accomplished by
SAFETY ANALYSES, either of two switches in the control room. Either
LCOs, and switch actuates both trains. Note that manual actuation
APPLICABILITY Phase A containment isolation also actuates Containment

(continued) Vent Isolation.

The Phase B signal isolates the CCS, this occurs at a
relatively high containment pressure that is indicative
and of a large break LOCA or an SLB. For these events,
forced circulation using the RCPs is no longer
desirable. Isolating the CCS at the higher pressure
does not pose a challenge to the containment boundary,
because the CCS is a closed loop inside containment.
Although some system components do not meet all of the
American Society of Mechanical Engineers (ASME) Code
requirements applied to the conta'inment itself, the
system is continuously pressurized to a pressure greater
than the Phase B setpoint. Thus, routine operation
demonstrates the integrity of the system pressure
boundary for pressures exceeding the Phase B setpoint.
Furthermore, because system pressure exceeds the Phase B
setpoint, any system leakage prior to initiation of
Phase B isolation would be into containment. Therefore,.
the combination of CCS design and Phase B isolation
ensures the.CCS is not a potential path for radioactive
release from containment. Phase B containment isolation
is actuated by Containment Pressure--High High,
automatic actuation logic, or manually, as previously
discussed.

For containment pressure to reach a value high enough to
actuate Containment Pressure--High-High, a large break
LOCA or SLB must have occurred and containment sp-ray
must have been actuated. RCP operation will no longer
be required and CCS to the RCPs is, therefore, no longer
necessary. The RCPs could be operated with seal
injection flow alone and without CCS flow to the thermal
barrier heat exchanger.

Manual Phase B Containment Isolation is accomplished by
the same switches that actuate Containment Spray. When
the two switches in either set are turned
simultaneously, Phase B Containment Isolation and
Containment Spray will be actuated in both trains.

(continued)
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LCOs, and 3.a.(_). Manual Initiation
APPLICABILITY

(continued) Manual Phase A Containment Isolation is
actuated by either of two switches in the
control room. Either switch actuates both
trains. Note that manual initiation of
Phase A Containment Isolation also
actuates Containment Vent Isolation.

3.a.(2). Automatic Actuation Logic and Actuation
Rel ays

Automatic Actuation Logic and Actuation
Relays consist of the same features and
operate in the same manner as described
for ESFAS Function l.b.

Manual'and automatic initiation of-Phase A
Containment Isolation must be OPERABLE in
MODES 1, 2, and 3, when there is a
potential for an accident to occur.
Manual initiation is also required in MODE
4 even though automatic actuation is not
required. In this MODE, adequate time is
available to manually actuate required
components in the event of a DBA, but
because of the large number of components
actuated on a Phase A containment
isolation, actuation is simplified by the
use of the manual agtuation hand switches.
Automatic actuation logic and actuation
relays must be'OPERABLE in MODE 4 to
support system level manual initiation.
In MODES 5 and 6, there is insufficient
energy in the primary or secondary systems
to pressurize the containment to require
Phase A containment isolation. There also
is adequate time for the operator to
evaluate unit conditions and manually
actuate individual isolation valves in
response to abnormal or accident
conditions.

(continued)
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(continued)

3.a.(3). Safety Injection

Containment Phase A Isolation is also
initiated by all Functions that initiate
SI. The Containment Phase A Isolation
requirements for these Functions are the
same as the requirements for their SI
Function. Therefore, th.e requirements
are not repeated in Table 3.3.2-1.
Instead, SI Function 1, is referenced
for all initiating Functions and
requirements.

3.b. Phase B Isolation

Phase B isolation is accomplished by manual
initiation, Automatic Actuation Logic and
Actuation Relays, and by Containment Pressure
channels. The Containment Pressure initiation of
Phase B isolation is energized to initiation in
order to minimize the potential of spurious
initiations that may damage the RCPs.

3.b.(1). Manual initiation

3.b.(2). Automatic Actuation Logic and
Actuation Relays

Automatic Actuation Logic and Actuation
Relays consist of the same features and
operate in the same manner as described
for ESFAS Function 1.b.

Manual and automatic initiation of
Phase B containment isolation mu~st be
OPERABLE in MODES 1, 2, and 3 when there
is a potential for an accident to occur.
Manual initiation is also required in
MODE 4 even though automatic actuati:on.
is not required. In that MODE adequate
time is available to manually, actuate
required components in the event of a
DBA. However, because of the large
number of components actuated on a
Phase B containment i~olation, actuation
is simplified by the use of the manual
actuation hand switches. Automatic
actuation logic and actuation relays

(continued)
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(conti nued)

must beOPERABLE in MODE ý4 to supportmanual initiat~ion. In MODS5ad6
there isi-4nsufficient energy in the
primary orlisecondary systems to
pres~surize the containment to require
Phase B cohtlainment iso''lation. There.,
also* is adequate tim-e for the operato
to evaluate ý'unit conditions and manuallyactuate 'indivda islaio 'valves in
response to abnormal or, acci~dent,
conditions.ý

3.b.(3). Containment Pressure--High High

The bases for containment pressure MODE
applic *abi~lity is -as discussed' for
Function 2.-c above.

4. Steam Line Isolation

Isolation of the main steam l.ines provides protection inthe event of an SLB inside or outside containment. -Rapid isolation. of the: steam lines will limit thesteam.
break accident to the blqwdown from one SG at most.' 'For
an SLB upstream of the main steam isolation valves
(MSIVs), inside or outside of conta-inment, cIosu're ofthe MSIVs-limits the acci~dent to the blowdown from onlythe affected SG. For an SLB downstream of the MSIVs,
closure of the MSIVs terminates the accident as soon as
the steam lines depressurize. Steam Litne Isolation also
mitigates the effects of a feed line break and ensures asource of steam for the turbine-driven AFW pump during a
feed line break.

4.a. Manual Initiation.

Manual initiation of SteamLine Isolation c 'an be
accomplished from the cont 'rol room. There are
four switches in-the control room (-One for each
valve) which can. immediate 'ly close each individual
MSIVs. The [CO requires' one switch for each valve
to be OPERABLE.

4.b. Automatic Actuation Logic and Actuation Relays

Automatic actuation logic-and actuatio~n relays
consist of the samej eatures and 'operate in the
same manner as described for ES1FAS '~ Function r 1b._.

(continued)
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APPLICABLE due to water in the steam lines and to stop the
SAFETY ANALYSES, excessive flow of feedwater into the SGs. These
LCOs, and Functions are necessary to mitigate the effects of a
APPLICABILITY high water level in the SGs, which could result in

(continued) carryover of water into the steam lines and excessive
cooldown of the primary system. The SG high water level
is due to excessive feedwater flows.

This Function is actuated by SG Water Level--High High,
or by an SI signal. The Reactor Trip System also
initiates a turbine trip signal whenever a reactor trip
(P-4) is generated. In the event of SI, the unit is
taken off line and the turbine generator must be
tripped. The MFW System is also taken out of operation
and the AF'W System is automatically started. The SI
signal was discussed previously.

5.a. Automatic Actuation Logic and Actuation Relays

.Automatic Actuation Logic and Actuation Relays
consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.

5.b. Steam Generator Water Level'--High High (P44)l

This signal provides protection against excessive
feedwater flow. The ESFAS SG water level
instruments provide input to the SG Water Level
Control System. Therefore, the actuation logic
must be able to withstand both an input failure to
the control system (which may then require the
protection function actuation) and a single
failure in the other channels providing the
protection function actuation. Since Watts Bar
has only 3 level channels per SG,
control/protection interaction is addressed by the
use of a Median Signal Selector which prevents a
single failure of a channel providing input to the
control system requiring protection function
action. That is, a single failure of a channel
providing input to the control system does not
result in the control system initiating a
condition requiring protection function action.
The Median Signal Selector performs this by not
selecting the channels indicating the highest or
lowest steam generator levels as input to the
control system.

(conti nued)
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(conti nued)

Since no adverse control system action m'ay..now.
result from a single, failed protectiton. i~ns-trument
channel, a second random protectio'n-syste-ernfailure
(as would otherwise be required byIEE 7-1971)
need not be considered.

The transmitters (d/p cells) are located inside
containment. However, the events which' this
Function protects against cannot ca u se ;A. severe
environment in containment. Theref~re .6'`the Trip
Setpoint reflects only steady state instrument
uncertainties.

5.c. Safety Injection

Turbine Trip and Feedwater Isolation are also
initiated by all Func~tions that initi~ate SI. The
Feedwater Isolation Function requirements for
these functions are the same as the requirements
for their SI Function. Therefore, the
requirements are not repeated in Tabl~e 3.3.2-1.
Instead SI Function 1 is referenced-for all
initiating functions and requireme'nts.

Turbine Trip and Feedwater Isolation Functions
must be OPERABLE in MODES 1 and 2 when the MFW is
in operation and the turbine generator may be in
operation. In MODES 3, 4, 5, and 6,' the ,MFW and
the turbine generator are not in service and this
Function is not required to be OPERABLE.

6. Auxiliary Feedwater

The AFW System is designed to provide a secondary si~de-.
heat sink for the reactor in the event that the MEW-is
not available. The system has two motor driven .pumps
and a turbine driven pump, making it available during
normal unit operation, during a loss of AC power,' a loss
of MFW, and during a Feedwater System pipe bre~ak. 'The
normal source of water for the AFW System 'i~s*the
condensate storage tank (CST) (nonsafety-reirl;ated). A
low suction pressure to the APW pump will a~utomati~cally
realign the pump suctions to the Essential Raw Coo6ling
Water (ERCW) System (safety-related). The AFW System is
aligned so that upon a pump start, flow is ini.*tiated to
the respective SGs immediately.

(conti nued)
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(continued).

In the event of a failure of a Steam Generator
Water Level channel, the channel is placed in the
trip condition as input to the Solid State
Protection System and does not affect the TTD
setpoint calculations for the remaining OPERABLE
channels. It is then necessary for the operator
to force the use of the shorter TTD time delay by
adjustment of the single steam generator time
delay calculation (Ts) to match the multiple steam
generator time delay calculation (IH) for the
affected protection set, through the Man Machine
Interface. Failure of the vessel AT channel input
(failure of more than one TH RTD or failure of a
Tc RID) does not affect the TTD calculation for a
protection set. This results in the requirement
that the operator adjust the threshold power level
for zero seconds time delay from 50% RIP to 0%
RTP, through the Man Machine Interface.

6. c. Safety Itnjection

An SI signal starts the motor driven and turbine
driven AFW pumps. The AFW initiation functions
are the same as the' requirements for their SI
function. Therefore, the requirements are-not
repeated in Table 3.3.2-1. Instead, SI Function 1
is referenced for all initiating functions and
requirements.

6.d. Loss of Offsite Power

A loss of offsite power to the RCP buses will be
accompanied by a loss of reactor coolant pumping
power and the subsequent need for some method of
decay heat removal. The loss of offsite power is
detected by a voltage drop on each 6.9 kV shutdown
board. Loss of power to a 6.9 kV shutdown board
will start the turbine-driven AFW pump to ensure
that at least one SG contains enough water to
serve as the heat sink for reactor decay heat and
sensible heat removal following the reactor trip.

Functions 6.a, 6.b, 6.c, and 6.d must be OPERABLE in
MODES 1, 2, and 3 to ensure that the SGs remain the heat
sink for the reactor. SG Water Level--Low Low in any
operating SG will cause the motor driven AFW pumps to
start. The system is aligned so that upon a start of
the pump, water immediately begins to flow to the SGs.

_____ (conti nued)
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APPLICABLE SG Water Level--Low Low in any two operating SGs willSAFETY ANALYSES, cause the turbine driven pump to start. This Function
LCOs, and does not have to be OPERABLE in MODES 5 and 6 becauseAPPLICABILITY there is not enough heat being generated in the reactor

(continued) to require the SGs as a heat sink. In MODE 4, AFW
actuation does not need to be OPERABLE because either
AFW or RHR will already be in operation to remove decay
heat.

6.e. Trip Of All Main Feedwater Pumps

A Trip of both turbine-driven MFW pumps is an
indication of a loss of main feedwater and the
subsequent need for some method of decay heat and
sensible heat removal to bring the reactor back to
no load temperature and pressure. A turbine-
driven MFW pump is equipped with one pressure
switch on the control oil line for the speed
control system. A low pressure signal from this
pressure switch indicates a trip of that pump. A
trip of both turbine driven MFW pumps starts the
motor driven and turbine driven AFW pumps to
ensure that at least one SG is available-with
water to act as the heat sink for the'reactor.

This Function must be OPERABLE in MODES 1 and 2.
This ensures that at least one SG is provided with
water to serve as the heat sink to remove reactor
decay heat and sensible heat in the event of an
accident. In MODES 3, 4, 5, the RCPs and MFW may
be normally shutdown and thus neither pump trip *is
indicative of a condition requiring automatic AFW
initiation.

6.f. and 6.g. Auxilijary Feedwater Pump Suction
Transfer on Suction Pressure--Low

A low pressure to the AFW pump suction protects
the AFW pumps against a loss of the normal supply
of water for the pumps, the CST. Three pressure
switches are located on each motor-driven AFW pump
suction line from the CST and two sets of three
pressure switches on the turbine-driven AFW pump
suction line from the CST. A low pressure sensed
by two switches of a set will cause the emergency
supply of water for the respective pump to be

(conti nued)
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(continued)

aligned. The ERCW (safety grade) is then lined up
to supply the AFW pumps to ensure an adequate
supply of water for the AFW System to maintain at
least one of the SGs as the heat sink for reactor
decay heat and sensible heat removal. Since the
detectors are located in areas not affected by
HELBs or high radiation, they will not experience
any adverse environmental conditions and the Trip
Setpoint reflects only steady state instrument
uncertainties.

These Functions must be OPERABLE in MODES 1, 2,
and 3 to ensure a safety-grade supply of water for
the AFW system to maintain the SGs as the heat
sink for the reactor. These Functions do not have
to be OPERABLE in MODES 5 ahd 6, because there is
not enough heat being generated in the reactor to
require the SGs as a heat sink. In MODE 4, AFW
automatic suction transfer does not need to- be
OPERABLE because either AFW *or RHR will already be
in operation, or sufficient time is available to.
place RHR in operation, to remove decay heat.

7. Automatic Switchoveir to Containment Sump

At the end of the injection phase of a LOCA, the RWST
will be nearly empty.. Continued cooling must be
provided by the ECCS to remove decay heat. The source
of water for the ECCS pumps is automatically switched to
the containment recirculation sump. The low head RHR
pumps draw the water from the containment recirculation
sump, the RHR pumps pump the water through the RHR heat
exchanger, inject the water back into the RCS, and
supply the cooled water to the other ECCS pumps.
Switchover from the RWST to the containment sump must
occur before the RWST empties to prevent damage to the
RHR pumps and a loss of core cooling capability. For
similar reasons, switchover must not occur before there
is sufficient water in the containment sump to support
ESF pump suction. Furthermore, early switchover must
not occur to ensure that sufficient borated water is
injected from the RWST. This ensures the reactor
remains shutdown in the recirculation mode.

(continued)
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SAFETY ANALYSES,
LCOs, and Automatic actuation logic and actuation relays
APPLICABILITY consist of the same features and operate in the

(continued) same manner as described for ESFAS Function 1.b.

7.b. RWST Level--Low Low Coincident With Safety
Injection and Coincident With Containment Sump
Level- -High

During the injection phase of a LOCA, the RWST is
the source of water for all ECCS pumps. As the
RWST empties, the water from the RWST and the
water from the RCS and accumulators will
accumulate inside containment via the break. A
low low level in the RWST coincident with an SI
signal provides protection against a loss of water
for the ECCS pumps and indicates the end of the
injection phase of the LOCA. The RWST is eýquipped
with four level transmitters. These transmitters
provide no control functions. Two out of four
logic is adequate to initiate the protective
function actuation. Although only three channels
would be sufficient, a fourth channel has been
added for increased reliability.

The RWST--Low Low setpoint Allowable Value has
both upper and lower limits. The lower limit is
selected to ensure switchover occurs before the
RWST empties to prevent ECCS pump damage. The
upper limit is selected to ensure enough borated
water is injected to ensure the reactor remains
shutdown. The upper limit also ensures adequate
water inventory in the containment sump to provide
EGGS pump suction.

The transmitters are located in an area not
affected by HELBs or post-accident high radiation.
Thus, they will not experience any adverse
environmental conditions and the Trip Setpoint
reflects only steady state instrument
uncertainties.

Automatic switchover occurs only if the RWST low
low level signal is coincident with SI. This
prevents accidental switchover during normal
operation. Accidental switchover could damage

(conti nued)
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APPLICABLE ECCS pumps if they are attempting to take suction
SAFETY ANALYSES, from an empty sump. The automatic switchover
LCOs, and Function requirements for the SI Functions are the
APPLICABILITY same as the requirements for their SI Function.

(continued) Therefore, the requirements are not repeated in
Table 3.3.;2-1. Instead, Function 1, SI, is
referenced for all initiating Functions and
requirements.

The containment sump is equipped with four level
transmitters. These transmitters provide no
control functions. Two-out-of-four logic is
adequate to initiate the protective function
actuation. Although three channels would be
sufficient, a fourth channel has been added for
increased rel~iability.

The containment sump level Trip Setpoint/Allowable
Value 'is selected to ensure enough borated water
is injected to ensure the reactor remains
shutdown. The high limit also ensure's adequate
water inventory in the containment sump to provide
ECCS pump suction. The transmitters are located
inside'containment, and-thus possibly experience
adverse environmental conditions. Therefore, the
trip setpoint reflects the inclusion of both
steady state and environmental instrument
uncertainties.

These Functions must be OPERABLE in MODES 1, 2, 3,
and 4 when there is a potential for a LOCA to
occur, to ensure a continued supply of water for
the ECCS pumps.. These Functions are not required
to be OPERABLE in MODES 5 and 6, because there is
adequate time for the operator to evaluate unit
conditions and respond by manually starting
systems, pumps, and other equipment to mitigate
the consequences of an abnormal condition or
accident. System pressure and temperature are
very low and many ESF components are
administratively locked out or otherwise prevented
from actuating to prevent inadvertent
overpressurization of unit systems.

(conti nued)
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(continued)

8. Engineered Safety Feature Actuation System Interlocks

To allow some flexibility in unit operations, several
interlocks are included as part of the ESFAS. These
interlocks permit the operator to block some signals,
automatically enable other signals, prevent some actions
from occurring, and cause other actions to occur. The
interlock Functions back up manual actions to ensure
bypassable functions are in operation under the
conditions assumed in the safety analyses.- The LCO
section discusses the basis for allowing bypass of
individual functions.

8. a.. Reactor Trip, P-4

The P-4 interlock is enabled when a RTB and its
associated bypass breaker are open. Once the P-4
interlock is enabled, automatic SI initiation may
be blocked after a *90 second time delay. This
Function allows operators to take manual' control
of SI systems after the initial phase of injection
is complete. Once SI is blocked, automatic
actuation of SI cannot occur until the RTBs have
been manually closed. The functions of the P-4
interlock are:

0 Trip the main turbine;
* Isolate MFW with coincident low Tavg;
* Prevent reactuation of SI after a manual reset

of SI;
0 Transfer the steam dump from the load

rejection controller to the unit trip
controller; and

0 Prevent opening of the MFWs if they were
closed on SI or SG Water Level--High High.

Each of the above functions is interlocked with
P-4 to avert or reduce the continued cooldown of
the RCS following a reactor trip. An excessive
cooldown of the RCS following a reactor trip could
cause an insertion of positive reactivity with a
subsequent increase in generated power. To avoid
such a situation, the noted functions have been
interlocked with P-4 as part of the design of the
unit control and protection system.

(continued)
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(continued)

8. b.

None of the noted functions serves a mitigation
function in the unit licensing basis safety
analyses. Only the turbine trip function is an
explicit assumption since it is an immediate
consequence of the reactor trip function. Neither
the turbine trip nor any of the other four
functions associated with the reactor trip signal
is required to show that the plant licensing basis
safety analysis acceptance criteria are not
exceeded.

The RIB position switches that provide input to
the P-4 interlock only function to energize or de-
energize or open or close contacts. Therefore,
this Function has no adjustable Trip Setpoint with
which to associate an Allowable Value.

This Function must be OPERABLE in MODES 1, 2, and
3 when the reactor may be critical or-approaching
criticality. This Function does not have f-o be
OPERABLE in-MODES 4, 5, or 6, because the main
turbine, the MFW System, and the Steam Dump System
are not in operation.

Pressurizer Pressure, P-11

The P-li interlock permits a normal unit cooldown
and depressurization without actuation of SI or
main steam line isolation. With two out of three
pressurizer pressure channels (discussed
previously) less than the P-li setpoint, the
operator can manually block the Pressurizer
Pressure--Low and Steam Line Pressure--Low SI
signals, and Steamline Pressure Negative Rate--
High is automatically enabled. With two out of
three pressurizer pressure channels > P-11
setpoint, the Pressurizer Pressure--Low and
Steamline Pressure--Low SI signals are
automatically enabled, and Steamline Pressure
Negative Rate--High is automatically blocked. The
Trip Setpoint reflects only steady state
instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2, and
3 to allow an orderly cooldown and
depressurization of the unit without the actuation
of SI. This Function does not have to be OPERABLE

(conti nued)
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APPLICABLE in MODE 4, 5, or 6, because system pressure must
SAFETY ANALYSES, already be below the P-11 setpoint for theLCOs, and requirements of the heatup and cooldown curves to
APPLICABILITY be met.

(conti nued)
8.c. Steam Generator Water Level--High High,

P- 14

The P-14 interlock is actuated when the level in
any SG exceeds the high high setpoint and performs
the following functions as part of Function 5:

* Trips the main turbine;

0 Trips the MFW pumps;

0 Initiates feedwater isolation; and

0 Shuts the MFW regulating valves and the bypass
feedwater regulating valves.

The MFW pumps are tripped, feedwater isolation is
-actuated, and the main and-bypass feedwater
regulating valves are closed to prevent any further
addition of water to the SGs. The main turbine is
tripped to prevent carryover of excessive 'moisture
to the turbine, which would damage the turbine.
The reactor is tripped by the turbine trip to
prevent excessive cooldown. This function has
previously been discussed as Function 5.b.

This Function must be OPERABLE in MODES 1 and 2
when the turbine generator and the MFW may be in
operation. This function does not have to be
OPERABLE in MODE 3, 4, 5, or 6, because the turbine
generator is not in service.

The ESFAS satisfies Criterion 3 of the NRC Policy Statement.

ACTIONS In the event a channel s Trip Setpoint is found
nonconservative with respect to the Allowable Value, or the
transmitter, a rack module, or an SSPS module is found
inoperable, then the Function which that channel provides
must be declared inoperable and the LCO Condition entered for

* (continued)
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ACTIONS the particular protection Function affected. When the
(continued) Required Channels in Table 3.3.2-1 are specified (e.g., on a

per steam line, per loop, per SG, etc., basis), then the
Condition may be entered separately for each steam line,
loop, SG, etc., as appropriate.

A'Note has been added in the ACTIONS to clarify the
applicability of the Completion Time rules. The Conditions
of this Specification may be entered independently for each
Function listed on Table 3.3.2-1. The Completion Times of
the inoperable channel(s)/train(s) of a Function will be
tracked separately for each Function starting from the time
the Condition was entered for that Function.

When the number of inoperable channels in a trip function
exceed those specified in one or other related Conditions
associated with a trip function, then the unit is outside~ the
safety analysis. Therefore, LCO 3.0.3 should be immediately
entered if applicable in the current MODE of operation.

A.1

Condition A is applicable to all ESFAS protection Functions.

Condition A addresses the situation where one or more
channels for one or more Functions are inoperable at the same,
time. The Required Action is to refer to Table 3.3.2-1 and
to take the Required Actions for the protection Functions
affected. The Completion Times are those from the referenced
Conditions and Required Actions.

.B.1, B.2.1. and B.2.2

Condition B is applicable to manual initiation of:

*SI;
* Containment Spray;
* Phase A Isolation; and
* Phase B Isolation.

This action addresses the train orientation of the SSPS for
the functions listed above. If a channel or train is
inoperable, 48 hours is allowed to return it to an OPERABLE
status. Note that for containment spray and Phase B
isolation, failure of one or both channels in one train
renders the train inoperable. Condition B, therefore,
encompasses both situations. The completion time is

(continued)
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reasonable considering that there are two automatic actuation
trains and another manual initiation train OPERABLE for each
Function and the low probability of an event occurring during
this interval. If the train cannot be restored to OPERABLE
status, the unit must be placed in a MODE in which the LCO
does not apply. This is done by placing the unit in at least
MODE 3 within an additional 6 hours (54 hours total time) and
in MODE 5 within an additional 30 hours (84 hours total
time). The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems. The allowance of 48 hours is
justified in Reference 7.

C.1, C.2.1, and C.2.2

Condition C is applicable to the automatic actuation logic
and actuation relays for the following functions:

9 SI;
0 Containment Spray;
* Phase A Isolation;
0 Phase B Isolatibn; and
* Automatic Switchover to-Containment Sump.

This actio n addresses the train orientation of the SSPS and
the master and slave relays. If one train is inoperable,
6 hours are allowed to'restore the train to OPERABLE status.
The specified Completion Time is reasonable considering that
there is another train OPERABLE and the low probability of an
event occurring during this interval. If the train cannot-be
restored to OPERABLE status, the unit must be pl~aced in a
MODE in which the LCO does not apply.. This is done by
placing the u *nit in at least MODE 3 within 'an additional 6
hours (12 hours total time) and in MODE 5 within an
additional 30 hours (42 hours total time). The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without challenging
unit systems.

The Requirdd Actions are modified by a Note which allows one
train to be bypassed for up to 4 hours for surveillance
testing, provided the other train is OPERABLE. This
allowance is based upon the reliability analysis assumption
of Reference 7 that 4 hours is the average time required to
perform channel surveillance.

(conti nued)
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(conti nued)

Condition 0 is applicable to:

*Containment Pressure--High;.
*Pressurizer Pressure--Low;
* Steam Line Pressure--Low;
* Steam Line Pressure Negative Rate--High

If one channel is inoperable, 6 hours are allowed to restore
channel to OPERABLE status or to place it in the tripped
condition. Generally this Condition applies to functions
that operate on two out of three logic. Therefore, failure
of one channel places the function in a two out of two
configuration. One channel must be tripped to place the
function in a one out of three configuration that satisfies
redundancy requirements.

The pressurizer pressure channels provide inputs to control
and protection functions. It is therefore necessary t-o be
able to sustain two simultaneous channel failures: one for
the initiating failure, which necessitates protection system
actuation, and one for the protection system in order to
satisfy the redundancy and control protection independence
requirements. For this Function, four protection channels
are provided. When one channel fails it must be placed in
trip in order to create an effective one out of three logic
necessary to satisfy this requirement.

Failure to restore the inoperable channel to OPERABLE status
or place it in the tripped condition within 6 hours requires
the unit be placed in MODE 3 within the following 6 hours and
MODE 4 within the next 6 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems. In
MODE 4, these Functions are no longer required OPERABLE.

The Required Actions are modified by a Note which allows any
single channel, including the inoperable channel, to be
bypassed for up to 4 hours for surveillance testing. The
6 hours allowed to restore ý.hannel to OPERABLE status or to
place the inoperable channel in the tripped condition and the
4 hours allowed for testing is justified in Reference 7.

(conti nued)
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(continued)

Condition E is applicable to:

0 Containment Spray Containment Pressure--High High;
0 Steam Line Isolation Containment Pressure--High High

setpoint; and
0 Containment Phase B Isolation Containment Pressure--

High High.

None of these signals has input to a control function. Thus
two out of three logic is acceptable protective requirements.
However, a two out of three design would require tripping a
failed channel. This is undesirable, because a single
failure would then cause spurious containment spray,
initiation. Spurious spray actuation is undesirable because
of the cleanup ~problems presented. Therefore, these channels
are designed with two out of four logic so that a failed
channel may be bypassed rather than tripped. Note that one
channel may be bypassed and still satisfy the single failure
criterion. Furthermore, with one channel bypassed, a single
instrumentation channel failure will not spuriously initiate
containment spray.

In order to avoid the inadvertent actuation of containment
spray and Phase B containment isolation, the inoperable
channel should not be placed in the tripped condition.
Instead it is bypassed. Restoring the channel to OPERABLE
status or placing the inoperable channel in the bypass
condition within 6 hours is sufficient to assure that the
Function remains OPERABLE and minimizes the time that the
Function may be in a partial trip condition (assuming the
inoperable channel has failed high), and is further justified
based on the low probability of an event occurring during
this interval. Failure to restore the inoperable channel to
OPERABLE status or place it in the bypassed condition within
6 hours requires the unit be placed in MODE 3 within the
following 6 hours and MODE 4 within the next 6 hours. -The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without challenging
plant systems. In MODE 4, these Functions are no longer
required OPERABLE.

The Required Actions are modified by a Note which allows one
additional channel to be bypassed for up to 4 hours for

* (continued)
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ACTIONS surveillance testing. Placing a second channel in the bypass
(continued) condition for up to 4 hours for testing purposes is

acceptable based on the results of Reference 7.

F.1. F.2.1, and F.2.2

Condition F is applicable to:

0 Manual Initiation of Steam Line Isolation;
0 Loss of Offsite Power;
* Auxiliary Feedwater Pump Suction Transfer on Suction

Pressure--Low; and
0 P-4 Interlock.

For the Manual Initiation and the P-4 Interlock Functions,
this action addresses the train orientation of the SSPS. For
the Loss of Offsite Power Function this action recognizes the
lack of manual trip provision for a failed'channel. For the
AFW Systeip pump suction transfer channels, this action
recognizes that placing a failed channel in trip durfiffig
operation is not necessarily a conservative action. Spurious
trip of this function could align the AFW System to a source

*that is not immediately capable of supporting pump suction.
If a train or channel is inoperable, 48 hours is allowed to
return it to OPERABLE status. The specified Completion Time
is reasonable considering the nature of these Functions, the
available redundancy, and the low probability of an event

*occurring during this interval. If the Function cannot be
returned to OPERABLE status, the unit must be placed in
MODE 3 within the next 6 hours and MODE 4 within the
following 6 hours. The allowed Completion'Time is
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an.
orderly manner and without challenging plant systems. In
MODE 4, the unit does .not have any analyzed transients or
conditions which require the explicit use of the protection
functions notes above.

G.1, G.2.1,and G.2.2

Condition G is applicable to the automatic actuation logic
and actuation relays for the Steam Line Isolation and AFW
actuation Functions.

This action addresses the train orientation of the SSPS and
the master and slave relays for these functions. If one
train is inoperable, 6 hours are allowed to restore the train

(conti nued)
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(continued)

to OPERABLE status. The Completion Time for restoring a
train to OPERABLE status is reasonable considering that there
is another train OPERABLE and the low probability of an event
occurring during this interval. If the train cannot be
returned to an OPERABLE status, the unit must be placed in
MODE 3 within the next 6 hours and MODE 4 within the
following 6 hours. The allowed Completion Time is
reasonable, based on operating experience, to reach the
required un'it conditions from full power conditions in an
orderly manner and without challenging unit systems. Placing
the unit in MODE 4 removes all requirements for OPERABILITY
of the protection channels and actuation functions. In tbis
MODE, the unit does not have analyzed transients or
conditions which require the explicit use of the protection
functions noted above.

The Required Actions are modified by a Note which allows one
train to be bypassed for up to 4 hours for surveillance
testing provided the other train is OPERABLE. This allowance
is based upon the reliability analysis-(Ref. 7) assum-ption
that 4 hours is the average time required to perform channel
surveillance.

H.1 and H.2'

Condition H is applicable to the automatic actuation logic
and actuation relays for the Turbine Trip and Feedwater
Isolation Function.

This action addresses the train orientation of the SSPS and
the master and slave relays for this Function. If one train
is inoperable, 6 hours are allowed to restore the train to
OPERABLE status or the unit must be placed in MODE 3 within
the next 6 hours. The Completion Time for restoring a train
to OPERABLE status is reasonable considering that there is
another train OPERABLE and the low probability of an event
occurring during this interval. The Completion Time of
6 hours is reasonable, based on operating experience, to
reach MODE 3 from MODE 1 in an orderly manner and without
challenging unit systems. These functions are no longer
required in MODE 3. Placing the unit in MODE 3 removes all
requirements for OPERABILITY of the protection channels and
actuation functions. In this MODE, the unit does not have
analyzed transients or conditions which require the explicit
use of the protection functions noted above. The Required

(continued)
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ACTIONS Actions are modified by a Note which allows one train to be
(continued) bypassed for up to 4 hours for surveillance testing provided

the other train is OPERABLE. This allowance is based upon
the reliability analysis (Ref. 7) assumption that 4 hours is
the average time required to perform channel surveillance.

I.1 and 1.2

Condition I is appl~icable to, SG Water Level--High High
(P-14).

If one channel is inoperable, 6 hours are allowed to restore
one channel to OPERABLE status or to place it in the tripped
condition. If placed in the tripped condition, the Function
is then in a partial trip condition where one out of two will
result in actuation. The 6 hour Completion Time is justified
in Reference 7. Failure to restore the inoperable channel to
OPERABLE status or place it in the tripped condition- within
6 hours requires-the unit be placed in MODE 3 within the
following 6 hours. The allowed Completion Time is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging unit systems. In MODE 3, these Functions are no
longer required OPERABLE.

The Required Actions are modified by a Note that allows any
single channel, including the~inoperable channel, to be
bypassed for up-to 4 hours for surveillance testing. The
6 hours allowed to place the inoperable channel in the
tripped condition and the 4 hours allowed for a second
channel to be in the bypassed condition for testing are
justified in Reference 7.

J.1 and J.2

Condition J is applicable to the AFW pump start on trip of
all turbine driven MFW pumps. This action addresses the
train orientation of the SSPS for the auto-start function of
the AFW System on loss of all turbine-driven MFW pumps. The
OPERABILITY of the AFW System must be assured by allowing
automatic start of the AFW System pumps. If a channel is
ir~operable, 48 hours are allowed to return it to an OPERABLE
status. If the function cannot be returned to an OPERABLE
status, 6 hours are allowed to place the unit in MODE 3. The
allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full 'power
conditions in an orderly manner and without challenging unit
systems. In MODE 3, the unit does not have any analyzed

* (continued)

Unit 1 Amendment 0WATTS BAR B 3.3-9-1 Draft 08/92



ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS transients or conditions which require the explicit use of
(continued) the protection Function noted above. The allowance of

48 hours to return the train to an OPERABLE status is
justified in Reference 7.

K.-I, K.2.1, and K.2.2

Condition K is applicable to RWST Level--Low Low Coincident
with Safety Injection and Coincident with Containment Sump
Level--High.

RWST Level--Low Low Coincident With SI and Coincident With
Containment Sump Level--High provides actuation of switchover
to the containment sump. Note that this Function requires
the bistables to energize to perform their required action.
The failure of up to two channels will not prevent the
operation of this Function. However,-placing a failed
channel in the tripped condition could result in the
premature switchover to the sump, prior to the injection of
the minimum volume from the RWST. Placing the inoperable
channel in bypass results in a tko out of three logic
configuration, which satisfies the requirement to allow
another failure without disabling actuation of the switchover
when required. Restoring'the channel to OPERABLE status or
placing the inoperable channel in the by pass condition within
6 hours is suffici-ent to assure that the function remains
OPERABLE and minimizes the time that the function may be in a
partial trip condition (assuming the inoperable channel has
failed high). The 6 hour Completion Time is justified in
Reference 7. If the channel cannot be returned to OPERABLE
status or placed in the bypass condition within 6 hours, the
unit must be placed in MODE 3 within the following 6 hours
and MODE 5 within the next 30 hours. The Completion-Times of
6 and 30 hours are reasonable, based on operating experience,
to reach the required MODE from full power conditions in an
orderly manner and without challenging unit systems. In
MODE 5, the unit does not have any analyzed transients or
conditions which require the explicit use of the protection
Functions noted above.

The Required Actions are modified by a Note that allows
placing a second channel in the bypass condition for up to
4 hours for surveillance testing. The total of 12 hours to
reach MODE 3 and 4 hours for a second channel to be bypassed
is acceptable based on the results of Reference 7.

(conti nued)
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ACTIONS L.1, L.2.1 and [.2.2
(conti nued)

Condition L is applicable to the P-11 interlock.

With one channel inoperable, the operator must verify that
the interlock is in the required state for the existing unit
conditions. This action manually accomplishes the function
of the interlock. Determination must be made within 1 hour.
The.] hour Completion Time is equal to the time allowed by
[CO 3.O.3-to initiate shutdown actions in the event of a
complete loss of ESFAS function. If the interlock is not in
the required state (or placed in the required state) for the
existing conditions, the unit must be placed in MODE 3 within
the next 6 hours and MODE 4 within the follo 'wing 6 hours.
The time allowed is reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner andi without challenging
unit systems. Placing the unit in MODE 4 removes all
requirements for OPERABILITY of these interlocks.

M.1 and M.2

Condition M is applicable to the P-14 interlock.

The actions for Condition M are identical to those for
Condition L except that the P-14 interlock is not required to
be OPERABLE in MODE 3. Therefore, shutdown to MODE 3 within
7 hours is required if interlock status cannot be verified
within 1 hour. The Completion Times are reasonable, based on
operating experience, to reach the required MODE from full
power -in an orderly manner and without challenging unit
systems.

N.1.1, N.1.2 and N.2

Condition N is applicable to the SG Water Level Low-Low
Function.

A known channel inoperable, must be restored to OPERABLE
status, or placed in the tripped condition within 6 hours.
Placing the channel in the tripped condition results in a
partial trip condition requiring only one out of two logic
for actuation of the two out of three trip. The 6 hours
allowed to place the inoperable channel in the tripped
condition is justified in Reference 7.

(conti nued)
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ACTIONS If a channel fails, it is placed in the tripped condition and
(continued) does not affect the TTD setpoint calculations for the

remaining OPERABLE channels. It is then necessary for the
operator to force the use of the shorter TTD Time Delay by
adjustment of the single SG time delay calculation (Ts) to
match the multiple SG time delay calculation (TM) for the
affected protection set, through the Man-Machine I-nterface.

If the inoperable channel cannot be restored or placed in the
tripped condition within the specified Completion Time, the
unit must be placed in MODE 3 within the following 6 hours
and MODE 4 within the next 6 hours. The allowed Completion
Times are reasonable, based on operating experience, to place
the unit in MODE 3 from MODE 1 full power conditions in an
orderly manner and without challenging unit systems.

The Required Actions have been modified by a Note which
allows placing any single channel, including the inoperable
channel, in the bypassed condition for up to 4 hours while
performing routine Surveillance testing. The 4-hour time
limit is justified in Reference 7.

N 0.1 and 0.2

Condition 0 applies to the Vessel JT Equivalent to Power
Function.

Failure of the vessel JT channel input (failure of more than
one TH RTD or failure of both Tc RTDs) will affect the TTD
calculation for a protection set. This results in the
requirement that the'operator adjust the threshold power
level for zero seconds time delay from 50% RTP to 0% RTP,
through the Man-Machine Interface.

If the inoperable channel cannot be restored or placed in the
tripped condition within the specified Completion Time, the
unit must be placed in a MODE where this Function is not
required to be OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time
based on operating experience, to place the unit in MODE 3
from MODE 1 full power conditions in an orderly manner and
without challenging unit systems.

SURVEILLANCE The SRs for each ESFAS function are identified by the SRs
REQUIREMENTS column of Table 3.3.2-1.

(conti nued)

Unit 1 Amendment 0WATTS BAR B 3.3-94 Draft 08/92



ESFAS Instrumentation
B 3.3.2

BASES

SURVEILLANCE A Note has been added in the SRs Table to clarify that
REQUIREMENTS Table 3.3.2-1 determines which SRs apply to which ESFAS

(continued) functions.

Note that each channel of process protection supplies both
.trains of the ESFAS. When testing channel I, train A and
train B must be examined. Similarly, train A and train B
must be examined when testing channel II, channel III, and
channel IV. The CHANNEL CALIBRATION and CHANNEL OPERATIONAL
TESTS are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

The protection Functions associated with the EAGLE-21 Process
Protection System have an installed bypass capability, and
may be tested-in either the trip or bypass mode, as approved
in Reference 7..

SR 3.3.2.1

Performance of the CHANNEL CHECK once ever 12 hours ensures
that a gross failure of instrumentation has not occurred. A
'CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or even something more serious. A CHANNEL
CHECK will detect gross channel failure, thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.-

Agreement criteria are determined by the unit staff, based on
a combination of the channel instrument uncertainties,
includi 'ng indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted'outside
its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. Thus, performance of
the CHANNEL CHECK ensures that undetected overt channel
failure is limited to 12 hours. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays
associated with the LCO required channels.

(continued)
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REQUIREMENTS

(conti nued)

SR 3.3.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST.
The SSPS is tested every 31 days on a STAGGERED TEST BASIS,
using the semiautomatic tester. The train being tested is
placed in the bypass condition, thus preventing inadvertent
actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissive,
are tested for each protection function. In addition, the
master relay coil is pulse tested for continuity. This
verifies that the logic modules are OPERABLE and there is an
intact voltage signal path to the master relay coils. The
time allowed for the testing (4 hours) and the Frequency are
justified in Reference 7.

SR 3.3.2.3-

SR 3.3.2.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of t 'he master rel~g,.
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay coil.
This voltage is insufficient to pick up the'slave-relay, but
large enough to demonstrate signal path continuity. This"
test is performed every 31 days on a STAGGERED TEST BASIS.
The time allowed for the testing (4 hours) and the
surveillance interval are justified in Reference 7.

SR 3.3.2.4

SR 3.3.2.4 is the performance of a COT. A COT is performed
on each required channel to ensure the entire channel will
perform the intended Function. Setpoints must be found
within the Allowable Values specified in Table 3.3.2-1. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions of
the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded and
reviewed for consistency with the assumptions of the
surveillance interval extension analysis (Reference 7) when
applicable.

This test is performed every 92 days and is justified in
Reference 7.

(conti nued)
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(conti nued)

SR 3.3.2.5

SR 3.3.2.5 is the performance of a SLAVE RELAY TES T. The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment which may be operated in the design mitigation MODE
is either allowed to function or is placed in a condition
where the relay contact operation can be verified without
operation of the equipment. Actuation equipment which may
not be operated in the design mitigation MODE is prevented
from operation by the slave relay test circuit. For this
latter case, contact operation is verified by a continuity
check of the circuit containing the slave relay. This test is
performed every 92 days. The time allowed for the testing.
(4 hours) and the Frequency are justified in Reference 7.

This SR is modified by a Note,' which states that performance
of this test is not required for those relays tested by SR
3 .3 .2-. 7.

SR 3.3.2.6

SR 3.3.2.6 is the performance of a TADOT every 92 days. This
test is a check of Function 6.d, the.Loss of Offsite Power,
and Functions 6.f and 6.g, AFW Pump Suction Transfer on
Suction Pressure--Low, for Motor-driven and Turbine-driven
pumps respectively. These Functions are tested up to and
including, the master transfer relay coils.

The SR is modified by a Note that excludes verification of
setpoints for relays. Relay setpoints are verified during
CHANNEL C 'ALIBRATION. These devices are reliable components
and their setpoints are verified during a CHANNEL CALIBRATION
performed every 18 months. The Frequency is justified in
Reference 7.

SR 3.3.2.7

SR 3.3.2.7 is the performance of a SLAVE RELAY TEST for slave
relays K603A, K603B, K604A, K604B, K609A, K609B, K625A, and
K625B. The SLAVE RELAY TEST is the energizing of the slave
relays. Contact operation is verified in one of two ways.
Actuation equipment which may be operated in the design
mitigation MODE is either allowed to function or is placed in
a condition where the relay contact operation can be verified
without operation of the equipment. Actuation equipment
which may not be operated in the design mitigation MODE is
prevented from operation by the slave relay test circuit.

(continued)
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SURVEILLANCE For this latter case, contact operation is verified by a
REQUIREMENTS continuity check of the circuit containing the slave relay.

(continued) This test is performed every 18 months. The time allowed for
the testing (4 hours) is justified in Reference 7. The
Frequency is justified by TVA correspondence to the NRC,
dated November 9, 1984.

SR 3.3.2.8

SR 3.3.2.7 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and AFW pump start on
trip of all MFW pumps and is performed every 18 months. Each
Manual Actuation function is tested up to, and including, the
master relay coils. In some instances, the test includes
actuation of the end device (i.e., pump starts, valve cycles,
etc.).

The Frequency is justified in Reference 7.

SR 3.3.2.9

SR 3.3.2.9 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

- CHANNEL CALIBRATION measurement and setpoint error
determination and readjustment must be performed consistent
with the assumptions of the Watts Bar setpoint methodology.
The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Surveillance Frequency of 18 months is based on the
assumption of an 18-month calibration interval in the
determination of the magnitude of equipment drift in the
setpoint methodology.

Thi's SR is modified by a Note, which states that this test
should include verification that the time constants are
adjusted to the prescribed values where applicable.

(conti nued)

Unit 1 Amendment 0WATTS BAR B 3.3-98 Draft 08/92



ESFAS Instrumentation
B 3.3.2

BASES

SURVEILLANCE
REQUIREMENTS

(conti nued)

SR 3.3.2.10

This SR ensures the individual channel ESF Response Times are
less than or equal to the maximum values assumed in the
accident analysis. Response Time testing acceptance criteria
are included in Reference 8. Response time tests are
conducted on an 18-month STAGGERED TEST BASIS. The 18-month
Frequency is consistenLs with the typical industry refueling
cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components
causing serious response time degradation, but not channel
failure, are infrequent occurrences.

Response time tests are conducted on an 18 month STAGGERED
TEST BASIS. Testing of the final actuation devices, which
make up'the bulk of the response time, is included in the
testing of each channel. The final actuation device in one
train is tested with each channel. Therefore, staggered
testing results in response time verification of these
devices every 18 months. The 18 month Frequency is
consistent with the typical refueling cycle and upon unit
operating experience, which shows that random failures of
instrumentation components causing serious response time
.degradation, but not channel failure, are infrequent
occurrences.

This SR is modified with a Note that clarifies that the
turbine driven AFW is tested within 24 hours after reaching
1092 psig in the SG.

SR 3.3.2.11

SR 3.3.2.11 is the performance of a TADOT as described in
SR 3.3.2.8, except that it is performed for the P-4 Reactor
Trip Interlock, and the Frequency is once per RTB cycle.
Thi~s Frequency is based upon operating experience that
undetected failure of the P-4 interlock sometimes occurs when
the RTB i s cycl ed.

REFERENCES 1. Watts Bar Updated FSAR, Section 6.0, "Engineered Safety
Features."

2. Watts Bar Updated FSAR, Section 7.0, "Instrumentation
and Controls."

(conti nued)
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(conti nued)

3. Watts Bar Updated FSAR, Section 15.0, "Accident
Analyses."

4. Institute of Electrical and Electronic Engineers,
IEEE-279-1971, "Criteria for Protection Systems for
Nuclear Power Generating Stations," April 5, 1972.

5. Code of Federal Regulations, Title 10, Part 50.49,
"Environmental Qualification of Electrical Equipment
Important to Safety for Nuclear Power Plants."

6. WCAP-12096, Rev. 4, "Westinghouse Setpoint Methodology
for Protection System, Watts Bar 1 and 2,"
November 1990.

7. *WCAP-10271-P-A, Supplement 1, Rev. 1 and Supplement 2,
Rev. 1, "Evaluation of Surveillance Frequencies and Out
of Service Times for the Reactor Protection
Instrumentation System," May 1986 and June 1990.

8. Watts Bar Technical Requirements Manual, Section 3.3.2,
Engineered Safety Feature Response Times.
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B 3.3 INSTRUMENTATION

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM Instrumentation is to display
unit variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Accidents
(DBAs).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information avail~able on
selected unit parameters to monitor and to assess' unit'
status and behavior following an accident..

The availability of accident monitoring instrumentation is
important so that responses to corrective actions can be
observed and the need for, a 'nd magnitude of, further actions
can be determined. These essential instruments are
identified by unit specific documents (Ref. 2) addressing
the recommendations of Regulatory Guide 1.97.(Ref. 1) as
required by Supplement-1 to NUREG-0737, "TMI Action Items"
(Ref. 3).

The instrument channels required to be OPERABLE by this [CO
include two classes of parameters identified during'-unit
specific implementation of Regulatory Guide 1.97 as Type A
and Category' I variables.

Type A variables are included in this [CO because they
provide the primary information required for the control
room operator to take specific manually controlled actions
for which no automatic control is provided, and which are
required for safety systems to accomplish their safety
functions for DBAs. These Type A variables listed in Table
3.3.3-1 are Category I variables.

Category I variables, types B and D, are key variables
deemed risk significant because they are needed to:

(continued)
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BACKGROUND
(conti nued)

* Determine whether other systems important to safety are
performing their intended functions;

" Provide information to indicate the operation of
individual safety systems and other plant systems.
These variables are to help the operator make
appropriate decisions in using the individual systems in
mitigating the consequences of an accident.

These non-Type A key variables are identified by unit
specific Regulatory Guide 1.97 analyses. These analyses
also identify the unit specific Type A variables and provide
justification for deviating from the NRC proposed list of
Category I variables.

The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LCO section.

APPLICABLE
SAFETY ANALYSES

The PAM instrumentation ensures Tthe operability of
Regulatory Guide 1.97 (Ref. 1) Type A and Category I key
variables so that the control room operating staff can:

* Perform the diagnosis specified in the emergency.
operating procedure~s (these-variables are restricted. to
preplanned actions for the primary success path of DBAs
e.g.,. LOCAs); and

* TakQ the specified, pre-planned, manu'ally controlled
actions, for which no automatic control is provided,
that are required for safety systems to accomplish their
safety function;

* Determine whether systems important to
performing their intended functions;

safety are-

(conti nued)
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APPLICABLE * Initiate action necessary to protect the public and to
SAFETY ANALYSES estimate the magnitude of any impending threat.

(continued)
PAM instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies the requirements of
Criterion 3 of the NRC Policy Statement. Category I PAM
instrumentation must be retained in TS because they are
intended to assist operators in minimizing the consequences
of accidents (Ref. 2). Therefore, Category I variables are
important in reducing public risk.

LCO The PAM Instrumentation LCO provides OPERABILITY
requirements for Regulatory Guide 1.97 Type A monitors,
which provide information required by the control room
operators to perform certain manual actions specified in the
unit Emergency Operating Procedures. These manual actions
ensure that a system can accomplish its safety function, and
are credited in safety analyses. Additionally, this LCO
addresses Regulatory Guide 1.97 instruments that have been
designated Category I, non type A.

The OPERABILITY of the PAM instrumentation ensures there is
suffic 'ient information available on selected uni~t parameters
to monitor and-assess unit status following an accident.
This capability is consistent With the recommendations of
Reference 1..

LCO 3.3.3 requires two OPERABLE channels for most Functions.
Two OPERABLE channels ensure no single failure prevents
operators from getting the information necessary for them to
determine the safety status of the unit, and to bring the
unit to and maintain it in a safe'condition following an
accident.

Furthermore, OPERABILITY of two channels allows a CHANNEL
CHECK during the post accident phase to confirm the validity
of displayed information. More than two channels are
required for some Functions because failure of one accident
monitoring channel results in information ambiguity (that
is, the redundant displays disagree) that could l.ead
operators to defeat or fail to accomplish a required safety
Function.

(conti nued)
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(conti nued)

One exception to the two channel requirement is Containment
Isolation Valve (CIV) Position. In this case, the important
information is the status of the containment penetrations.
The LCO requires one position indicator for each active
containment isolation valve. This is sufficient to
redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve
and prior knowledge of passive valve or via system boundary
status. If a normally active CIV is known to be closed and
deactivated, position indication is not needed to determine
status. Therefore, the position indication for valves in
this state is not required to be OPERABLE.

Another exception to the two channel requirement is RCS hot
and cold leg temperature. One channel is sufficient because
the loop temperatures are normally similar in value and
there is other adequate instrumentation to verify abnormal
readings in one channel.

A third exception is the steam generator water level wide
range. One channel is sufficient because the wide range
level 's are back up measurements for the narrow range
indication (three channels) and auxiliary feedwater flow
(two channels).

A fourth exception is AFW valve position. This is
acceptable for reason similar to containment isolation valve
status.

A fifth exception is steam line radiation monitors. One
channel is sufficient because there are other monitors
available to verify abnormal readings in one channel.

Table 3.3.3-1 provides a list of Type A and Category I
variables.

Type A and Category I variables are required to meet
Regulatory Guide 1.97 Category I (Ref. 1) design and
qualification requirements for seismic and environmental
qualif -ication, single failure criterion, utilization of
emergency standby power, immediately accessible display,
continuous readout, and recording of display.

Listed below are discussions of the specified instrument
Functions listed in Table 3.3.3-1.

(continued)
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LCO. 1, 2. Intermediate Range and Source Range Neutron Flux
(conti nued)

Intermediate Range and Source Range Neutron-Flux
indication is provided to verify reactor shutdown.
The two ranges are necessary to cover the full range
of flux that may occur post accident.

Neutron flux is used for accident diagnosis,
verification of subcriticality, and diagnosis of
positive reactivity insertion.

3, 4. Reactor Coolant System (RCS) Hot and Cold Leg
Temperature

RCS Hot and Cold Leg Temperatures are variables
provided for verification of core cooling and long
term surveillance.

RCS hot and cold leg temperatures are used to
determine RCS subcooling margin. RCS subcooling
margin (and/or reactor vessel water level) is used
to make decisions to terminate Safety Injection
(SI), if still in progress, or reinitiate SI if it
has been stopped. RCS subcooli.ng margin is also
used for unit stabilization and coo ldown control.

In addition, RCS cold leg temperature is used in
conjunction with RCS hot leg temperature to verify
the unit conditions necessary to-establish natural
circulation in the RCS..

The channels provide indication over a range of 50*F
to 700 0F.

5. Reactor Coolant System Pressure (Wide Range)

RCS wide range pressure is a variable provided for
verification of core cooling and RCS long term
integrity surveillance.

Wide-range RCS loop pressure is measured by pressure
transmitters with a span of 0-3000 psig. Redundant
monitoring capability is provided by two trains of
instrumentation. Control room indications are
provided by panel meters and through the inadequate
core cooling monitoring (ICCM) plasma display.

(continued)
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(conti nued)

RCS pressure is used to verify delivery of SI flow
to RCS from at least one train when the RCS pressure
is below the pump shutoff head. RCS pressure is
also used to verify closure of manually closed spray
line valves and pressurizer power operated relief
valves (PORVs).

In addition to these verifications, RCS pressure is
used for determining RCS subcooling margin. RCS
subcooling margin will allow termination of SI, if
still in progress, or to reinitiation of SI if it
has been stopped. RCS subcooling margin is also
used for unit stabilization and cooldown control.
RCS pressure can also be used:

0 to determine whether to terminate actuated SI or
to reinitiate stopped SI;

0 as reactor coolant pump (RCP) trip criteria;

0 to make a determination on the nature of the
accident in progress and where to go next in the
procedure.

RCS pressure is also related to three decisions
about depressurization. They are:

* to determine whether to proceed with primary
system depressurization;

* to verify termination of depressurization; and

0 to determine when to close accumulator isolation
valves during a controlled
cool down/depressuri zati on.

A final use of RCS pressure is to determine whether
to operate the pressurizer heaters.

(conti nued)
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LCO 5. Reactor Coolant System Pressure (Wide Range)
(conti nued)

RCS pressure is a Type A variable because the
operator uses this indication to monitor the
cooldown of the RCS following a steam generator tube
rupture (SGTR) or small break LOCA. Operator
actions to maintain a controlled cooldown, such as
adjusting steam generator (SG) pressure or level,
would use this indication. Furthermore, RCS
pressure is one factor that may be used in decisions
to terminate RCP operation.

6. Reactor Vessel Water Level

Reactor Vessel Water Level is provided for
verification and long term surveillance of core
cooling. It is also used for accident diagnosis and
to determine reactor coolant inventory adequacy.

The Reactor Vessel Level Indicating System (RVLIS).provides a direct measurement of the liquid level
above the bottom of the reactor vessel up to the top
of the reactor vessel. Indication is in percent of
this distance (i.e., the reactor vesselI bottom is 0%
and the vessel top is 100%). It also has a dynamic
ra .nge vessel liquid content (% LIQ) normalized from
0% to 100%. *Normalization corrects the transmitted
level information for the RCP operational'
con-figuration. so that the accurate dynamic %'Y.LIQ is
indicated regardless of the pattern of pumps running
and the resulting fluid density or void content.
Control room indications are provided through the
ICCM plasma display. The ICCM plasma display is the
primary indication used by. the operator during an
accident.

7. Containment Sump Water Level (-Wide Range)

Containment Sump Water Level is provided for
verification and long term Surveillance of RCS
integrity.

Containment Sump Water Level is used to:

(continued)
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LCO 7. Containment Suinp Water Level (Wide Range)
(conti nued)

" Verify water source for recirculation mode of
ECCS operation after a LOCA.

* Determine whether high energy line rupture has
occurred inside or outside containment.

8. Containment Lower Compartment Atmospheric
Temperature

The lower compartment temperature monitors will
verify the temperatures in the lower compart 'ment
after an accident with display in the main control
room. The monitoring system consists of two
channels with range 0OF to 350*F.

9. Containment Pressure (Wide Range)

Containment Pressure (Wide Range) is provided for
verification of RCS and containment OPERABILITY.

Containment Pressure instrumentation consists 'of two
recorded channels on separate power supplies with a
range of -5 to +60 psig.

Containment pressure is used to-monitor containment
pressure during an accident.

10. Contai nment Pressure (Narrow Range)

Containment Pressure (Narrow Range) is provided to
determine margin to containment design pressure.
The narrow range monitors are also used to monitor
containment conditions following a bre 'ak inside
containment and verify if the accident is properly
controlled. The narrow range instrumentation has a
range of -2 to +15 psid.

(conti nued)
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LCO 11. Containment Isolation Valve Position
(conti nued)

CIV Position is provided for verification of
Containment OPERABILITY, and isolation.

When used to verify isolation, the important
information is the status of the containment
penetrations. The LCO requires one position
indicator for each active CIV. This is sufficient
to redundantly verify the isolation status of each
isolable penetration either via indicated status of
the active valve and prior knowledge of passive
valve, or system boundary status. If a normally
active CIV is known to be closed and deactivated,
position indication is not needed to determine
s~tatus. Therefore, the position indication for
valves in this state is not required to be OPERABLE.
This Function is on a per valve basis and
Condition A is entered separately for each
inoperable valve indication. A Note to the Required
Channels states that the Function is not required
for isolation valves whose associated penetration is
isolated by at least one closed-and deactivated
automatic valve, closed manual valve, blind flange,
or check valve with flow through the valve secured.

12. Containment Radiation (High Range)

Containment Radiation is provided to monitor for the
potential of significant radiation releases and to
provide release assessment for use by operators in
determining the need to invoke site emergency plans.

Containment radiation level is used to determine a
loss of reactor coolant or secondary coolant has
occurred.

13. Hydrogen Monitors

Hydrogen Monitors are provided to detect high
hydrogen concentration conditions which represent a
potential for containment breach from a hydrogen
explosion. This variable is also important in

(conti nued)
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LCO 13. Hydrogen Monitors (continued)

verifying the adequacy of mitigating actions.
Hydrogen concentration is also used to determine
whether or not to start the hydrogen recombiners.
Containment hydrogen instrumentation consists of two
channels on separate power supplies with a range of
0-10% (by volume) hydrogen concentration.

14. Pressurizer Level

Pressurizer Level is one factor used to determine
whether to terminate SI, if still in progress, or to
reinitiate SI if it has been stopped. Knowledge of
pressurizer water level is also used to verify the
unit conditions neces'sary to establish natural
circulation in the RCS and to verify that the unit
is maintained in a safe shutdown condition.
Pressurizer Level instrumentation consists of the
three differential pressure transmitters 'and
associated instrumentation used to measure
pressurizer level. The channels provide 'indication
over the entire distance between taps.

15.,16. Steam Generator (SG) Water-Level

SG Water Level is provided to monitor operation of
decay heat removal via the SGs. The Category I
indication of SG level is the wide range level.
instrumentation.

Steam generator level (Narrow Range) may be used to
help identify the faulted steam generator following
a tube rupture and verify that the intact steam
generators are an adequate heat sink for the
reactor. Narrow range steam generator level is also
needed to make a determination on the nature of the
accident in progress, e.g., verify a steam generator
tube rupture. Narrow range steam generator water
level is used when verifying plant conditions for
termination of SI during secondary plant high energy
line breaks outside containment.

(continued)
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LCO 17. AFW Valve Status
(conti nued)

The status of each ANW valve-is monitored with
indication in the control room. There is one
channel per valve which indicates fully open or
fully closed'position for each valve.

ANW valve status is monitored to give verification
to the operator that automatic transfer to. Essential
Raw Cooling Water (ERCW) has taken place.

18, 19, 20, 21. Core Exit Temperature

Core Exit Temperature is provided for verification
and long term surveillance of core cooling.

The ICCM is used to monitor the tore exit
thermocouples. There are two isolated systems, with
each system monitoring at least four thermocouples
per quadrant. The plasma display gives the average
quadrant value, the high value, and the low value.

Control room indications are provided through the
ICCM plasma display, which is the primary indication
-used by-the operator during an accident. Therefore,
the accident monitoring'specification deals
specifically with this portion'of the instrument
channel. Core Exit Temperature is used to determine
whether to terminate SI, if still in progress, or to
reinitiate SI if it has been stopped. Core Exit
Temperature is also used for unit stabilization and
cooldown control.

Two OPERABLE channels of Core Exit Temperature are
required for each channel in each quadrant to
provide indication of radial distribution of the
coolant temperature exiting the core. Power
distribution symmetry was considered in determining
the specific number and locations provided for
diagnosis of local core problems. Therefore, two
randomly selected thermocouples are not sufficient
to meet the two thermocouples per channel
requirement in any quadrant. The two thermocouples

(conti nued)
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LCO 18, 19, 20, 21. Core Exit Temperature (continued)

in each channel must meet the additional requirement
that one is located near the center of the core and
the other near the core perimeter, such that the
pair of Core Exit Temperatures indicate the radial
temperature gradient across their core quadrant.
Two sets or two thermocouples ensures a single
failure will not disable the ability to determine
the radial temperature gradient.

22. Auxiliary-Feedwater Flow

AFW Flow is provided to monitor operation of decay
heat removal via the SGs.

Redundant monitoring capabi~lity is provided by two
independent trains of instrumentation for each SG.
Each differential pressure transmitter provides an
input to a control room indicator. Since the
primary indication used by the operator during an
accident is the control room indicator, the PAM
specification deals specifically with this portion
of the instrument channel.

AFW flow is used three ways:

0 to verify AFW flow to the SGs;

0 in conjunction with SG Water level (narrow
range), to determine whether to termin'ate SI if
still in progress;

0 to regulate AEW flow so that the SG tubes remain
covered.'

23. Reactor Coolant System Subcooling Margin Monitor

The RCS subcooling margin monitor is used to
determine the temperature margin to saturation of
the primary coolant. Control room indications are
provided through the ICCM plasma display. The ICCM
plasma display is the primary indication used by the
operator during an accident.

(continued)
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LCO 24. Refueling Water Storage Tank Level
(conti nued)

RWST water level is used to verify the water source
availability to the EGGS and Containment Spray
Systems. It may also provide an indication of time
for initiating cold leg recirculation from the sump
following a LOGA.

25. Steam Generator Pressure

Steam pressure is used to determine if a high energy
secondary line rupture has occurred and the
availability of the steam generators as a heat sink.
It is also used to verify that a faulted steam
generator is isolated. Steam pressure may be used
to ensure proper cooldown rates or to provide a
diverse indication for natural circulation cooldown.

26. Auxiliary Building Passive Sump Level

Auxiliary Building Passive Sump Level monitors the
sump level in the auxiliary building during LOGA.
The purpose is to verify-that radi~oactive water does
not leak to the auxiliary building. The Auxiliary
Building Passive Sump Level monitor consists of two
channels on separate power supply. One channel is
recorded. The calibrated range of the two monitors
are 0" to 60".

27. Steam Line Radiation Monitor

The steam line radiation monitors are used to detect
primary to secondary leakage and monitor
radiloactivity release.

Two channels are required to be OPERABLE for most functions.
Two OPERABLE channels ensure no single failure prevents the
operators from having the information necessary to determine
the safety status of the plant and to bring the plant to,
and maintain it in, a safe condition following an accident.

(continued)
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APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2,
and 3. These variables are related to the diagnosis and
preplanned actions required to mitigate OBAs. The
applicable DBAs are assumed to occur in MODES 1, 2, and 3.
In MODES 4, 5, and 6, unit conditions are such that the
likelihood of an event that would require PAM
instrumentation is low; therefore, the PAM instrumentation
is not required to be OPERABLE in these MODES.

"A Note modifies the APPLICABILITY to recognize that the
Source Range Neutron Flux Channel is not required OPERABLE
above the P-6 (Intermediate Range Neutron Flux) interlock."

ACTIONS Note 1 has been added in the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
respond to an accident using alternate instruments and
methods, and the low probability of an event requiring these
instruments.

Note 2 has been added in the ACTIONS to clarify the
application of'Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.3-1. The Completion Time(s) of
the i~noperable channel(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A is applicable to all PAM Instrumentation
Functions. Condition A addresses the situation where one or
more required channels for one or more functions are
inoperable at the same time. The Required Action is to
refer to Table 3.3.3-1 and to take the Required Actions for
the Functions affected. The Completion Times are those from
the referenced Conditions and Required Actions.

(conti nued)
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ACTIONS B.1
(conti nued)

Condition B applies when one channel is inoperable for those
PAM instrumentation Functions that only require one channel.
Re~quired Action B.1 requires restoring one channel in the
Function(s) to OPERABLE status within 7 days. The
Completion Time of 7 days is based on the relatively low
probability ol an event requiring the operation of PAM
instrumentation during this interval.

C.1

Condition C applies when one channel is inoperable for those
PAM instrumentation Functions that require two or more
channels. Required Action C.1 requires restoring the
inoperable channel to OPERABLE status within 30 days. The
30 day Completion Time is based on operating experience and
takes into account the remaining OPERABLE channel, the
passive nature of the instrument (no critical automatic
action is assumed to occur from these instruments), and the
relatively low probability of an event requiring the
operation of PAM instrumentation during this interval.

D.1-

Condition D applies when the 'Required Action and associated
Completion Time for Condition C ar~e not met. This Required
Action specifies immediate initiation of actions in
Specification 5.9.2.c, "Special Reports," that require a
written report, approved by the onsite review committee,.to
be submitted to the .NRC. This report discusses the results
of the root cause evaluation of the inoperability and
identifies proposed restorative actions. This action is
appr-opriate in lieu of a shutdown requirement since
alternative actions are identified before loss of functional
capability. Also, given the small likelihood of unit
conditions that would require information provided by this
instrumentation.

(continued)
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ACTIONS E.1
(conti nued)

Condition E applies when two or more channels are inoperable
in the same Function. Required Action E.1 requires
restoring one channel in the 'Function(s) to OPERABLE status
within 7 days. The Completion Time of 7 days is based on
the relatively low probability of an event rec'uiring PAM
instrument operation and the availability of alternate means
to obtain the required information. Continuous operation
with two required channels inoperable in a Function is not
acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAM instrumentation. Therefore, requiring restoration
of one inoperable channel of the Function limits the risk
that the PAM Function will be in a degraded condition should
an accident occur.

F.1

Condition F applies when two hydrogen monitor channels are
inoperable. Required Action F.1 requires restoring one
hydrogen monitor channel to OPERABLE status within 72 hours.
The 72 hour Completion Time is reasonable based on the.
backup capability of the Post Accident Sampling System t6
monitor th~e hydrogen concentration for evaluation of core
damage and to provide informat'ion for operator'decisions.
Also, it is unlikely that a LOCA (that would cause core
damage) would occur during this time.

- *G.1

Condition G applies when two channels are inoperable for
Containment Radiation High Range or Reactor Vessel Water
Level. Required Ac~tion G.1 requires restoring ope channel
in the Function(s) to OPERABLE status within 7 days. The
Completion Time of 7 days is based on the relatively low
probability of an event requiring PAM instrument operation.

H.1

Alternate means of monitoring Reactor Vessel Water Level andContainment Area Radiation may be temporarily installed if
the normal PAM channel cinnot be restored to OPERABLE status

(conti nued)
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ACTIONS H-1 (continued)

within the allotted time. If these alternate means are
used, the Required Action is not to shut down the unit but
to follow the directions of Specification 5.9.2.c, in the
Administrative Controls section of the TS. The report
provided to the NRC should discuss the alternate means used,
describe the degree to which the alternate means are
equivalent to the installed PAM channels, justify the areas
in which they are not equivalent, and provide a schedule for
restoring the normal PAM channels.

I.1 and 1.2

If the Required Action and associated Completion Time of
Conditions B, E, or F are not met, the unit must be brought
to a MODE where the requirements-of this LCO do not apply.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and MODE 4 within 12 hours.

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

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS SR 3.3.3.1 and SR 3.3.3.3 apply to each PAM instrumentation

Function in Table 3.3.3-1:

SR 3.3.3.1

Performance of the*CHANNEL CHECK once every 31 days ensures
that a gross instrumentation failure has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels where
feasible. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or even
something more serious. A CHANNEL CHECK will detect gross
channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each

(continued)
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SURVEILLANCE SR 3.3.3.1 (continued)
REQUIREMENTS

CHANNEL CALIBRATION. The high radiation instrumentation
should be compared to similar unit instruments located
throughout the unit.

Agreement criteria are determined by the unit staff, baseO
on a combination of the channel instrument uncertainties,
including isolation, indication and readability. If a
channel is outside the match criteria, it may be an
indication that the sensor or the signal processing
equipment has drifted outside its limit. If the channels
are within the match criteria, it is an indication that the
channels are OPERABLE.

As specified in the SR, a CHANNEL CHECK is only required for
those channels which are normally energized.

The Frequency of 31 days is based on operating experience
that demonstrates that channel failure is rare. -The CHANNEL
CHECK supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO Required Channels.

SR 3.3.1.2

A COT is performed on each hydrogen monitor every 184 days
to ensure the entire channel will perform the intended
function. The 184 day Frequency is based on the known
reliability of the hydrogen monitors, and has been shown to
be acceptable through operating experience.

SR 3.3.3.3

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter with the necessary range and accuracy. This SR is
modified by a Note which excludes neutron detectors. The
calibration method for neutron detectors is specified in the
Bases of LCO 3.3.1, '!Reactor Trip System Instrumentation."
The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.

(continued)
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REFERENCES, 1. Regulatory Guide 1.97, Revision 2, December 1980.

2. NUREG-0847, Safety Evaluation Report, Supplement Number
9, June 16, 1992, Section 7.5.2, "Post Accident
Monitoring System."

3. NUREG-0737, Supplement 1.
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B 3.3 INSTRUMENTATION

B 3.3.4 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System Provides the control room
operator with sufficient instrumentation and controls to
place and maintain the unit in a safe shutdown condition
from a location other than the control room. This
capability is necessary to protect against the possibility
that the control room becomes inaccessible.. A safe shutdown
condition is defined as MODE 3. With the unit in MODE 3,
the Auxiliary Feedwater (AFW) System and the steam generator
(SG). safety valves or the SG atmospheric dump valves (ADVs)
can be used to remove core decay heat and meet all safety
requirements. The long term supply of water for the AFW
System and the ability to borate the Reactor Coolant System
(RCS) from outside the control room allows extended
operation in MODE 3.

In the event that the control room becomes inaccessible, the
operators can establish control and place and maintain the
unit in MODE 3. Not all controls and necessary transfer
switches are located in the Auxiliary Control Room. Some
controls and transfer switches will have to~be operated
locally at .the'switchgear, motor control panels, or other
local stations. The unit automatically reaches MODE 3
following a unit shutdown and can be maintained safely in
MODE 3 for an extended period of time.

The OPERABILITY of the remote shutdown control and
instrumentation functions ensures there is sufficient
information available on selected unit parameters to place
and maintain the unit in MODE 3 should the control room
become inaccessible.

APPLICABLE
SAFETY ANALYSES

The Remote Shutdown System is required to provide equipment
at appropriate locations outside the control room with a
capability to promptly shut down and maintain the plant in a
safe condition in MODE 3.

The criteria governing the design and specific
requirements of the Remote Shutdown System are
10 CFR 50, Appendix A, GDC 19 (Ref. 1).

Unit 1
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APPLICABLE The Remote Shutdown System is considered an important
SAFETY ANALYSES contributor to the reduction of plant risk to accidents and

(continued) as such it has been retained in the Technical Specifications
as indicated in the NRC Policy Statement.

LCO The Remote Shutdown System LCO provides OPERABILITY
requirements of the instrumentation and controls necessary
to place and maintain the unit in MODE 3 from a location
other than the control room. The instrumentation and
controls required are listed in Table 3.3.4-1.

For channels that fulfill GDC 19 requirements, the number of
OPERABLE channels required depends upon the unit licensing
basis as described in the NRC Watts Bar Safety Evaluation
Report (SER). Generally, two channels are required
OPERABLE. However, only one channel per a given function is
required if the plant has justified such a design, and NRC's
SER accepted the justification. The controls,
instrumentation, and transfer switches are required for:

* Core reactivity control (initial and long term);

* RCS pressure control;.

* Decay heat removal via the AFW System and the SG safety
valves or SG ADVs;

* RCS inventory control via charging flow; and

* Safety support systems for the above Functions,
including service water, component cooling water, and
onsite power, including the di'esel generators.

The Function of a Remote Shutdown System is OPERABLE if all
instruments and controls needed to support the Remote
Shutdown System Function are OPERABLE. In some cases,
Table 3.3.4-1 may indicate that the required information or
control capability is available from several alternate
sources.. In these cases, the Remote Shutdown System
Function is OPERABLE as long as one channel of any of the
alternate information or control sources' is OPERABLE.

(conti nued)
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LCO
(conti nued)

APPLICABILITY

ACTIONS

The remote shutdown instruments and control circuits covered
by this LCO do not need to be energized to be considered
OPERABLE. This LCO is intended to ensure the instruments
and control circuits will be OPERABLE if unit conditions
require that the Remote Shutdown System be placed in
operation.

The Remote Shutdown System LCO is applicable in MODES 1, 2,
and 3. This is required so that the unit can be placed and
maintained in MODE 3 for an extended period of time from a
location other than the control room.

This LCO is not applicable in MODE 4, 5, or 6. In these
MODES, the unit is already subcritical and in a condition of
reduced RCS energy. Under these conditions, considerable
time is available to restore necessary instrument control
Functions if control room instruments or controls become
unavailable.

Note 1 is included which excludes the MODE change
restriction of LCO 3.0.4. This excepti~on allows entry into
an applicable MODE while relying on the ACTIONS even though
the ACTIONS may event~ually require a unit shutdown. This
exception is acceptable due to the low probability of an
event requiring Remote Shutdown System equipment and because.
it can'generally be repaired during operation without-
significant risk of spurious trip.

Note 2 has also been added to the ACTIONS to clarify the
application of Completion Time rules. Separate Condition
entry is allowed for each Function listed on Table 3.3.4-1.
The Completion Time(s) of the inoperable channel(s)/train(s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

A.1

Condition A -addresses the situation where one or more
required Functions of the Remote Shutdown System are
inoperable. This includes any Function listed in
Table 3.3.4-1, as well as the control and transfer switches.

(continued)
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ACTIONS A-1 (continued)

The Required Acti~n is to restore the required Function to
OPERABLE status within 30 days. The Completion Time is
based on operating experience and the low probability of an.
event that would require evacuation of the control room.

B.1 and B.2

The unit must be placed in a MODE in which the LCO does not
apply, if the Required Action and associated Completion Time
of Condition A is not met. This is done by placing the unit
in at least MODE 3 within 6 hours and in MODE 4 within 12
hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required unit
conditions'from full power conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE SR 3.3.4.1
REQU IREMENTS'

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.

Significant deviations between the instrument channels could
be an indication of excessive instrument drift in one of the
channels or of even something more serious. CHANNEL CHECK
will detect gross channel failure; thus,. it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal-processing equipment has drifted
outside its limit. If the channels a-re within the match
criteria, it is an indication that the channels are
OPERABLE.. If the channels are normally off scale during

(conti nued)
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SURVEILLANCE SR 3.3.4.1 (continued)
REQUIREMENTS

times when Surveillance is required, the CHANNEL CHECK will
verify only that they are off scale in the same direction.
Off scale low current loop channels are verified to be
reading at the bottom of the range and not failed downscale.

As specified in the Surveillance, a CHANNEL CHECK is only
required for those channels which are normally energized.

The Frequency of 31 days is based upon operating experience
which demonstrates that channel failure is rare.

SR 3.3.4.2

SR 3.3.4.2 verifies pach required Remote Shutdown System
control circuit and transfer switch performs the intended
function. This verification is performed from the Auxiliary
Control Room and locally, as appropriate. This will ensure
that if the control room becomes inaccessible, the unit can
be placed and maintained in MODE 3 from the local control
stations. The 18-month Frequency was developed considering
it is prudent that these types of surveillances be performed
during a unit outage. However, this Surveillance is not..
required to be performed only during a unit outage. This is
due *to the un 'it conditions needed to perform the
Surveillance and the potential for unplanned transients if
the Surveillance is performed with the reactor at power.
Operating experience demonstrates that remote shutdown
control channels usually pass the surveillance test when.
performed on the 18-month Frequency.

SR 3.3.4.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and sensor. The test verifies that the channel
responds to measured parameters with the necessary range and
accuracy.

The Frequency of 18 months is based upon operating
experience and consistency with the typical industry
refueling cycle.

(continued)
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SURVEILLANCE
REQU IREM ENTS

(conti nued)

SR 3.3.4.4

SR 3.3.4.4 is the performance of a TADOT every 18 months.
This test should verify the OPERABILITY of the reactor trip
breakers (RIBs) open and closed indication on the remote
shutdown panel, by actuating the RIBs. The Frequency of
18 months was chosen because the RIBs cannot be exercised
while the facility is at power. Operating experience has
shown that these components usually pass the surveillance
test when performed at an 18-month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

REFERENCES 1. 10 CFR 50, Appendix A, "General Design Criteria for
Nuclear Power Plants."
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LOP Diesel Generator Start Instrumentation
B 3.3.5

B 3.3 INSTRUMENTATION

B 3.3.5 Loss of Power (LOP) Diesel Generator Start Instrumentation

BASES

BACKGROUND The DGs provide a source of emergency power when offsite
power is either unavailable or is insufficiently stable to
allow safe unit operation. Undervoltage protection will
generate a LOP start in the event a loss of voltage or
degraded voltage condition occurs in the switchyard. There
are four LOP start signals, one for each 6.9 kV shutdown
bus.

Three degraded voltage relays (one per phase) are provided
on each 6900v Class 1E bus for the purpose of detecting a
sustained undervoltage condition. The relays are combined
in a two out of three logic to generate a supply breaker
trip signal if the voltage is below 98% for 6 seconds.
Additionally, three undervoltage relays (one per phase) are
provided on each 6900v Class 1E bus for the purpose of
detecting a loss of voltage condition. The relays are
combined in a two out of three logic to generate a supply
breaker trip signal. if the voltage is below 87% for 0.25 to
0.5 seconds.

Once the supply breakers have been opened, an induction disk
type relay, which has a voltage setpoint of 70% of 6.9kV
(nominal, decreasing) and an internal time delay of
0.5 seconds at zero volts, will start the diesel generato~r.
Another induction disk type relay, which has a voltage
setpoint of 70% of 6.9kV (nominal, decreasing) and an
internal time delay of 3 seconds, at zero volts, will
initiate load shedding of the 6.9kV shutdown board and close
the 480V shutdown board current limiting reactor bypass
breaker. The LOP start actuation is described in FSAR
Section 8.0, "Electric Power" (Ref. 1).

Trip Setnoints and Allowable Values

The trip setpoints used in the relays are based on the
analytical limits presented in FSAR, Section 15, "Accident
Analysis" (Ref. 2). The selection of these trip setpoints
is such that adequate protection is provided when all sensor
and processing time delays are taken into account.

(conti nued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BASES

BACKGROUND. Trip Setpoints and Allowable Values (continued)

The actual nominal Trip Setpoint entered into the relays is
normally still more conservative than that required by the
Allowable Value. If the measured setpoint does not exceed
the Allowable Value, the relay is considered OPERABLE.

Setpoints adjusted in accordance with the Allowable Value
ensure that the consequences of accidents will be
acceptable, providing the plant is operated from within the
LCOs at the onset of the accident and the equipment
functions as designed.

Allowable Values are specified for each Function in the LCO.
Nominal Trip Setpoints are also specified in the unit
specific setpoint calculations. The nominal setpoints'are
selected to ensure that the setpoint measured by the
surveillance procedure does not exceed the Allowable Value
if the relay is performing as required. If the measured
setpoint does not exceed the Allowable Value, the relay is
considered OPERABLE. Operation with a Trip Setpoint less
conservative than the nominal Trip Setpoint, but within the
Allowable Value, is acceptable provided that operation and
testing is consistent with the assumptions of-the unit
specific setpoint calculation. Each Allowable Value
specified is more conservative than the analytical limit
ass'umed in the transient and accident analysis in order to
account for instrument uncertainties appropriate to the trip
function. These uncertainties are defined in the
"Westinghouse Setpoint Mqthodology for Protection System
Watts Bar 1 and 2" (Ref. 3).

APPLICABLE The LOP DG Start Instrumentation is required for the
SAFETY ANALYSIS Engineered Safety Features (ESF) Systems to function in any

accident with a loss of offsite power. Its design basis is
that of the ESF Actuation System (ESFAS).

Accident analyses credit the loading of the DG based on the
loss of offsite power during a loss of coolant accident
(LOCA). The actual DG start has historically been
associated with the ESFAS actuation. The DG loading has
been included in the delay time associated with each safety

(conti nued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BAS ES

APPLICABLE system component requiring DG supplied power following a
SAFETY ANALYSIS loss of offsite power. The analysis assumes a

(continued) nonmechanistic DG loading, which does not explicitly account
for each individual component of loss-of-power detection and
subsequent actions.

A time delay includes contributions from the DG start, DG
loading, and Safety Injection (SI) System component
actuation. The response of the DG to a LOP must be
demonstrated to fall within this analysis response time when
including the contributions of all portions of the delay.

The required channels of LOP DG Start Instrumentation, in
conjunction with the ESF Systems powered from the OGs,
provide plant protection in the event of any of the analyzed
accidents discussed in Reference 2, in which a loss of
offsite power is assumed.

The delay times assumed in the safety analysis for the ESF
equipment include the 10-second DG start delay, and the
appropriate sequencing delay. The response times for ESFAS
actuated equipment in LCO 3.3.2, "Engineered Safety Feature
Actuation System (ESFAS) Instrumentation," include the
appropriate DG loading and sequencing delay.

The LOP DG Start Instrumentation channels satisfy
Criterion 3 of the NRC Interim Policy Statemient.

LCO The LCO for the LOP DG Start Instrumentation requires that
three channels per bus of the loss of voltage and the
degriaded voltage Functions and two channels per bus of the
diesel generator starting and the load shedding Functions
shall be OPERABLE in MODES 1, 2, 3, and 4 when the LOP DG
Start Instrumentation supports safety systems associated
with the ESFAS. In MODES 5 and 6, the channels must be
OPERABLE whenever the associated DG is required to be
OPERABLE to ensure that the automatic start of the DG is
available when needed.

Loss of LOP DG Start Instrumentation Function could result
in the delay of safety systems initiation when required.
This could lead to unacceptable consequences during

(conti nued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BASES

LCO accidents. During the loss of offsite power the DG powers
(continued) the motor-driven auxiliary feedwater pumps. Failure of

these pumps to start would leave only one turbine driven
pump, as well as an increased potential for a loss of decay
heat removal through the secondary system.

APPLICABILITY The LOP DG Start actuation function is required in MODES 1,
2, 3, and 4 because ESF functions are designed to provide
protection in these MODES. Actuation in MODES 5 or 6 is
required whenever the required DG must be OPERABLE, so that
it can perform its function on an LOP or degraded power to
the vital bus.

ACTIONS In the event a channel's trip setpoint is found non-
conservative with respect to the Allowable Value, or the
channel is found inoperable, then the Function that channel
provides must be declared inoperable and the LCD Condition
entered for the particular protection Function affected.

Because the required channels are specified on a per bus
basis, the Condition may be entered separately for each bus
as appropriate.

A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed in the LCD. The Completion Time(s) of the
,inoperable channel(s)/train(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies to the LOP DG Start Function with one
channel per bus inoperable.

If one channel is inoperable Required Action A.1 requirErs
that channel be placed in trip in 6 hours. With a channel
in trip, the LOP DG Start Instrumentation channels are
configured to provide a one out of two logic to initiate a
trip of the incoming offsite power or one out of one logic
for initiation of subsequent DG start and bus load shedding.

(continued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BASES

A-1 (continued)

A Note is added to allow bypassing an inoperable channel for
up to 4 hours for surveillance testing of other channels.
This allowance is made where bypassing the channel does not
cause an actuation and where at least two other channels are
monitoring that parameter.

The specified Completion Time and time allowed for bypassing
one channel are reasonable considering the function remains
fully OPERABLE on every bus and the low probability of an
event occurring during these intervals.

B.1

Condition-B applies when more than one channel on a single
bus is inoperable.

Required Action B.1 requires restoring all but one channel
to OPERABLE status. The 1-hour Completion Time should allow
ample time to repair most failures and takes into account
the low probability of an event requiring a LOP start.
occurring during this interval.

C.1

Condition C applies to each of the LOP OG start functions
when the Required Actions and associated Completion Time of
Conditions A or B are not met.

In these circumstances the Conditions specified in
LCO 3.8.1, "AC Sources-Operating," or 3.8.2, "AC Sources-
Shutdown," for the DG made inoperable by failure of the LOP
DG start instrumentation are required to be entered
immediately. The actions of those LCOs provide for adequate
compensatory actions to assure unit safety.

SURVEILLANCE SR 3.3.5.1
REQU IREM ENTS

SR 3.3.5.1 is the performance of a TA 'DOT. This test is
performed every 31 days. The test checks trip devices that
provide actuation signals directly, bypassing the

(continued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BASES

SURVEILLANCE SR 3.3.5.1 (continued)
REQUIREMENTS

analog process control equipment. The Frequency is based
upon the known reliability of the relays and controls, the
multi-channel redundancy available, and has been shown to be
acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints for relays. Relay setpoints are verified during a
CHANNEL CALIBRATION.

SR 3.3.5.2

This SR ensures that the individual channel LOP DG Start
Instrumentation actuation response times are less than or
equal to the maximum values assumed in the accident
analysis.- Response time testing acceptance criteria are
included in Technical Requirements Manual, Section 3.3.2,
Engineered Safety Feature Response limes (Ref. 4).

ESF RESPONSE TIME tests are conducted on an 18 month
STAGGERED TEST BASIS. The 18 month Frequency is consistent
with the typical refueling cycle and is based upon unit
operating experience, which shows that random failures of
instrumentation components causing serious response time
degradation, but not channel failure, are infrequent
occurrences.

SR 3.3.5.3

SR 3.3.5.3 is the performance of a CHANNEL CALIBRATION. A
CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor.

The setpoints, as well as the response to a loss of voltage
and a degraded voltage test, shall include a single point
verification that the trip occurs within the required time
delay, as shown in Reference 1.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.
The test verifies that-the channel responds to measured
parameter within the necessary range and accuracy.

The Frequency of 18 months is based upon operating

(conti nued)
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LOP Diesel Generator Start Instrumentation
B 3.3.5

BASES

SURVEILLANCE SR 3.3.5.3 (continued)
REQU IREMENTS

experience and consistency with the typical industry
refueling cycle and is justified by the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

REFERENCES 1. Watts Bar FSAR, Section 8.3, "Electric Power."

2. Watts Bar FSAR, Section 15, "Accident Analysis."

3. "Westinghouse Setpoint Methodology for Protection System
Watts Bar 1 and 2."

4. Technical Requirements Manual, Section 3.3.2, Engineered
Safety Feature Response Times.
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Containment Vent Isolation Instrumentation
B 3.3.6

B 3.3 INSTRUMENTATION

B 3.3.6 Containment Vent Isolation Instrumentation

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSIS

Containment Vent Isolation closes the containment isolation
valves in the Containment Purge System. This action
isolates the containment atmosphere from the outside
environment to minimize releases of radioactivity in the
event of an accident. The Containment Purge System may be
in use during reactor operation and with the reactor
shutdown.

Containment Vent Isolation is initiated on an automatic
Safety Injection (SI) Function or by, manual actuation of
Phase A or Phase B Isolation. The Bases for [CO 3.3.2,
"Engineered Safety Feature Actuation System (ESFAS)
Instrumentation," discuss these other modes of i~nitiation.

Redundant and independent gaseous radioactivity monitor 's
measure the radioactivity levels of the containment purge
exhaust, each of which will initiate its associated trai'n of
automatic Containment Vent Isolation upon detection of high
gaseous radioactivity.

The Containment Purge System may be in use during reactor
operation and with the reactor shutdown. The purge system'
has inner and outer containment isolation valves in its
supply and exhaust ducts. This system is described in the
Bases for [CO 3.6.3, "Containment Isolation Valves." The
Containment Purge Exhaust Radiation- monitoring
instrumentation isolates the containment atmosphere from the
outside environment to minimize releases of radioactivity in
the event of an accident.

The safety analyses assume that the containment remains
intact with penetrations unnecessary for core cooling
isolated early in the event, approximately 60 seconds. The
containment isolation valves for the Containment Purge
System close within four seconds following actuation of an
isolation signal. The containment vent isolation radiation
monitors act as backup to the SI signal to ensure closing
the purge air system supply and exhaust valves. They are
also the primary means for automatically isolating

(conti nued)
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Containmen~t Vent Isolation Instrumentation
B 3.3.6

BASES

APPLICABLE containment in the event of a fuel handling accident during
SAFETY ANALYSIS shutdown. Containment isolation in turn ensures meeting the

(continued) containment leakage rate assumptions of the safety analyses,
and ensures that the calculated accidental offsite
radiological doses are below 10 CFR 100 (Ref. 1) limits.

The Containment Vent Isolation Instrumentation satisfies
critit-ion 3 of the NRC Policy Statement.

LCO The LCO requirements ensure that the instrumentation
necessary to initiate Containment Vent Isolation, listed in
Table 3.3.6-1, is OPERABLE.

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator
can initiate Containment Vent Isolation at any time by
using either of two switches in the control room.
Either switch actuates both trains. This action will
cause actuation of all components in the same manner as
any of the automatic actuation signals. These manual
switches also initiate a Phase A isolation signal.

The LCO on Manual Initiation ensures the proper amount
of redundancy is maintained in the manual actuation
circuitry- to ensure the operator has manual initiation
capability..q

Each channel consists of one selector switch and the
interconnecting wiring to the actuation logic cabinet.

2. Automatic Actuation Logic and Actuation Relays

The LCO requires two trains of Automatic Actuation Logic
and Actuation Relays OPERABLE to assure that no single
random failure can prevent automatic actuation.

Automatic actuation logic and actuation relays consist
of the same features and operate in the same manner as
described for ESFAS Function 1.b., SI. The Applicable
MODES and conditions specified for the containment vent
isolation portion of the SI Function is different and
less restrictive than those for the SI role. If one or
more of the SI Functions becomes inoperable in such a

(conti nued)
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BASES

LCO
(conti nued)

manner that only the Containment Vent Isolation Function
is affected, the Conditions applicable to the SI
Functions need not be entered. The less restrictive
Actions specified for inoperability of the Containment
Vent Isolation Functions specify sufficient compensatory
measures for this case.

3. Containment Radiation

The LCO specifies 2 required channels of radiation
monitors to ensure-that the radiation monitoring
instrumentation necessary to initiate Containment Vent
Isolation remains OPERABLE.

For sampling systems, channel OPERABILITY involves more
than OPERABILITY of the channel electronics.
OPERABILITY may also require correct valve lineups,
sample pump operation, and filter motor operation as
well as detector OPERABILITY if these supporting
features are necessary for trip to occur under the
conditions assumed in the safety analyses.

4. Safety Injection (SI)

Refer to LCO 3.3.2, Functio~n 1 for all initiating
Functions and requirements.

APP-LICABILITY Containment Vent Manual Isolation, Automatic Logic, and.
Radiation Monitoring Instrumentation input functions are
required OPERABLE in MODES 1, 2, 3, 4 and during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. Under these 'conditions the potential exists
for an accident that could release fission product
radioactivity into containment. Therefore, the containment
purge and exhaust isolation instrumentation must be OPERABLE
in these MODES.

While in MODES 5 and 6 without fuel handling in progress,
the Containment Vent Isolation System need not be OPERABLE
since the potential for radioactive releases is minimized
and operator action is sufficient to ensure post accident
offsite doses are maintained within the limits of
Reference 1.

(conti nued)
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B 3.3.6

BASES (continued)

ACTIONS The most common cause of channel inoperability is outright
failure or drift sufficient to exceed the tolerance allowed
by the unit-specific procedures. Typically, the drift is
found to be small and results in a delay of actuation rather
than a total loss of function. If the Trip Setpoint is less
conservative thar, the tolerance specified by the calibration
procedure, the channel must be declared inoperable
immediately and tne appropriate Condition entered.

A Note has been added to the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.6-1 in the accompanying LCO.
The Completion Time(s) of the inoperable channel(s)/train(s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Functi on.

A.1

Condition A is applicable to the failure of one containment
purge isolation radiation monitor channel. Since the two
containment radiation monitors are both gaseous detectors,
failure of a single channel may result in loss of the
redundancy. Consequently, the failed channel mu'st be
restored to OPERABLE status.

The 4 hours al~lowed to restore the affected channel is
justified by the low likelihood of events occurring during
this interval, and recognition that the remaining channel
will respond to most events.

B.1

Condition B is appl-icab~le to the Containment Vent Isolation
Function and addresses the train orientation of the Solid
State Protection System (SSPS) and the master and slave
relays for this Function. It also addresses the failure of
multiple radiation monitoring channels, or the inability to
restore a single failed channel to OPERABLE in the time

(conti nued)
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BASES

ACTIONS 8.1 (continued)

allowed for Required Action A.1. Condition B is applicable
in MODES 1, 2, 3, and 4.

If a train is inoperable, multiple channels are inoperable,
or the Required Action and associated Completion Time of
Condition A is not met, operation may continue as long as
the Required Actions for the applicable Conditions of
LCO 3.6.3 are met for each valve made inoperable by failure
of isolation instrumentation.

A Note is added stating that Conditions are only applicable
in MODES 1, 2, 3, and 4.

C.'

Condition C is applicable to the Containment Vent Isolation
Function and addresses the train orientation of the SSPS and
the master and slave relays for this Function. It also
addresses the failure of multiple radiation monitoring
channels, or the inability to restore a single failed
channel to OPERABLE status in the time allowed for REQUIRED
ACTION A.1.-

If a train is inoperable, two Radiation Monitor channels are
inoperable, or the Required Action and associated Completion
Time of Condition A is not met, operation may continue as
long as the Required Action to place 'and maintain
Containment Purge and Exhaust Valves in their closed
position i's met or the applicable Conditions of [CO 3.9.4,
"Containment Penetrations," are met for each valve made
inoperable by failure of isolation instrumentation. The
Completion Time for these Required Actions is Immediately.

A Note states that Condition C is applicable during CORE
ALTERATIONS and durir~g movement of irradiated fuel
assemblies within containment.

(conti nued)

Unit 1 Amendment 0
WATTS BAR B 3.3-137 Draft 08/92



Containment Vent Isolation Instrumentation
B 3.3.6

BASES (continued)

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.6-1 determines which Surveillances apply to which

Containment Vent Isolation Functions.

SR 3.3.6.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of insbthruaentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or even something more serious. A CHANNEL
CHECK will detect gross channel failure; thus,.it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequehcy is based upon operating experience that
demonstrates .channel failure is rare. Thus, performance of
the CHANNEL CHECK ensures-that undetected overt channel
failure is limited to 12 hours. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displ-ays
associated with the LCO required channels.

SR 3.3.6.2

SR 3.3- *6.2 is the performance of an ACTUATION LOGIC TEST.
The train being tested is placed in the bypass condition,
thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with
and without applicable permissive are tested for each
protection Function. In addition, the master relay coil is
pulse tested for continuity. This verifies that the .logic
modules are OPERABLE and there is an intact voltage signal
path to the master relay coils. This test is performed

(conti nued)
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B 3.3.6

BASES

SURVEI LLANCE SR 3.3.6.2 (continued)
REQU IREM ENTS

every 31 days on a STAGGERED TEST BASIS. The Surveillance
interval is justified in Reference 2.

SR 3.3.6.3

SR 3.3.6.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay,
verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The Surveillance interval is
justified in Reference 2.

SR 3.3.6.4

A COT is performed every 92 days on each required channel to
ensure the entire channel will perform the intended
function. The Frequency is based on the staff
recommendation'for increasing the availability of radiation
monitors, according to "NUREG-1366," (Ref. 3). This test
verifies the capability of the'instrumentation to provide
the containment vent isolation. The setpoint shall be left
consistent with the unit specific procedure tolerance. The
surveillance frequency is based upon the known reliability.
of the monitoring equipment and has been shown to be
acceptable through operating experience.

SR 3.3.6.5

SR 3.3.6.5 is the performance of a SLAVE RELAY TEST. .The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation mode
is either allowed to function or is placed in a condition
where the relay contact operation can be verified without
.operation of the equipment. Actuation equipment that may
not be operated in the design mitigation mode is prevented
from operation by the SLAVE RELAY TEST circuit. For this
latter case, contact operation is verified by a continuity
check of the circuit containing the slave relay. This test

(conti nued)

Unit 1 Amendment 0
WATTS BAR B 3.3-139 Draft 08/92



Containment Vent Isolation Instrumentation
B 3.3.6

BASES

SURVEILLANCE SR 3.3.6.5 (continued)
REQUIREMENTS

is performed every 92 days. The Frequency is justified in
Reference 2.

SR 3.3.6.6

This SR ensures the individual channel purge and exhaust
isolation times are less than or equal to the maximum values
assumed in the accident analysis. Response time testing
acceptance criteria are included in the Technical
Requirements Manual, Section 3.3.2, ESF Response Times,
Reference 4. Individual component response times are not
modeled in the safety analyses. The safety analyses model
the overall or total elapsed time, from the point at which
the parameter exceeds the Trip Setpoint value at the sensor,
to the point at which the Containment Vent Isolation valves
close.

ESF RESPONSE TIME tests are conducted on an 18-month
STAGGERED TEST BASIS. Testing of the isolation valves,
which make up the bulk of the response time is included.
The 18-month Frequency is consistent with the typical
refueling cycle and is.based upon unit operating experience,
which shows that random failures of instrumentation
components causing serious response time degradation, but
not channel failure, are infrequent occurrences.

SR 3.3.6.7

SR 3.3.6.7 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and is performed
every 18 months. Each Manual Actuation Function is tested
up to, and including, the master relay coils. In some
instances, the test includes actuation of the end device
(i.e., pump starts, valve cycles, etc.).

The test also includes trip devices that provide actuation
signals directly to the SSPS, bypassing the analog process
control equipment. For these tests, the relay Trip
Setpoints are verified and adjusted as necessary. The
Frequency is justified in Reference 2.

(conti nued)
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SURVEILLANCE
REQU IREMENTS

(continued)

REFERENCES

SR 3.3.6.8

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based upon operating experience and is
consistent with the typical industry refueling cycle.

1. 10 CFR 100.11, "Determination of Exclusion Area, Low
Population Zone, and Population Center Distance," 1973.

2. WCAP-10271-P-A, Supplement 2, Rev. 1, "Evaluation of
Surveillance Frequencies and Out of Service Times for
the Reactor Protection Instrumentation System," March
1987.

3. NUREG-1366.

4. Watts Bar Technical Requirements Manual, Section 3.3.2,
Engineered Safety Feature Response Times.
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CREVS Actuation Instrumentation
B 3.3.7

B 3.3 INSTRUMENTATION

B 3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation
Instrumentation

BASES

BACKGROUND The CREVS provides an enclosed control room environment from
which the unit can be operated following an uncontrolled
release of radioactivity. During normal operation, the
Control building ventilation system provides control room
ventilation. Upon receipt of an actuation signal the system
initiates filtered ventilation and pressurization of the
control room. This system is described in the Bases for
LCO 3.7.10, "Control Room Emergency Filtration System.

The Actuation Instrumentation consists of redundant
radiation monitors downstream from the normal pressurizing
fans. A high radiation signal from either detector will
initiate its associated train of CREVS. The control room
operator can also initiate CREVS trains by manual switches
in the control room. CREVS is also actuated by a Safety
Injection (SI) signal. The SI Function is discussed in LCO
3.2.2, "Engineered Safety Feature Actuation System" (ESFAS)
Instrumentation.

APPLICABLE
SAFETY ANALYSIS

The control room must be kept habitable for the operators
stationed there during accident recovery and post-accident
operations.

The CREVS acts to terminate the supply of unfiltered outside
air to the control room and initiates filtration and
emergency pressurization df the control room. These actions
are necessary to ensure the control room is kept habitable
for the operators stationed there during accident recovery
and post-accident operations by minimizing the radiation
exposure of control room personnel (Ref. 1).

In MODES 1, 2, 3, and 4, the
CREVS is a backup for the SI
initiation of CREVS during a
steam generator tube rupture.

radiation monitor actuation of
signal actu~tion. This ensures
loss of coolant accident or

(conti nued)
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CREVS Actuation Instrumentation
B 3.3.7

BASES

APPLICABLE The radiation monitor actuation of CREVS in Modes 5 and 6,
SAFETY ANALYSIS and during movement of irradiated fuel assemblies, is the

(continued) primary means to ensure control room habitability in the
event of a fuel handling or waste gas decay tank rupture
accident.

The CREVS actuation instrumentation satisfies criterion 3 of
the NRC Policy Statement.

LCO The LCO requirements ensure that the instrumentation
necessary to initiate CREVS is OPERABLE.

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator
can initiate CREVS at any time by using either of two
switches in the control room. This action will cause
actuation of all components in the same manner as any of
the automatic actuation signals.

The LCO on Manual Initiation ensures the proper amount
of redundancy is maintained in the manual actuation
circuitry to ensure the operator has manual initiation
capability.

2. Control Room Radiation

The LCO specifies two 'required Conrtrol Room Air Intake
Radiation Monitors to ensure that the radiation
monitoring instrumentation necessary to initiate CREVS
remains OPERABLE. One Radiation.Monitor is dedicated to
each train of CREYS.

(continued)
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BAS ES

LCO
(conti nued)

For sampling systems, channel OPERABILITY involves more
than OPERABILITY of channel electronics. OPERABILITY
may also require correct valve lineups and sample pump
operation as well as detector OPERABILITY if these
supporting features'are necessary for trip. to occur
under the conditions assumed in the safety analyses.

3. Safety Injection

Refer to LCO 3.3.2, Function 1, for all initiating
Functions and requirements.

APPLICABILITY These CREVS functions must be OPERABLE in MODES 1, 2, 3, and
4, and during CORE ALTERATIONS and during movement of
irradiated fuel assemblies to ensure a habitable environment
for the control room operators.

ACTIONS The most common cause of channel inoperability is outright
failure or drift sufficient to exceed the tolerance allowed
by the unit-specific calibration procedures. Typically, t~he
drift is found to be small and results in a delay of
actuation rather than a total loss of function. If the Trip
Setpoint is less conservative than the tolerance specified
by the procedure, the channel must be declared inoperable
immediately and the appropriate Condition entered.

A Note has been added in the ACTIONS indicating th *at
Separate Condition entry is allowed for each Function. The
Conditions of this Specification may be entered
independently for each Function li~sted on Table 3.3.7-1 in
the accompanying LCO. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

(continued)
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BASES

ACTIONS A.1
(continued)

This action addresses the actuation logic train function of
the CREVS, the radiation monitor channel Functions, and
manual channel Functions.

If one train is inoperable, or one Radiation monitoring
channel is inoperable in one or more Functions, 7 days are
permitted to restore it to OPERABLE status. The 7 day
Completion Time is the same as is allowed if one train of
the mechanical portion of the system is inoperable. The
basis for this Completion Time is the same as provided in
LCO 3.7.10. If the channel/train cannot be restored to
OPERABLE status, one CREVS train must be placed in the
emergency radiation protection mode of operation. This
accomplishes the actuation instrumentation Function and
places the unit in a conservative mode of operation.

B.I.1, B.I.2, B.2

Condition B appl~ies to the failure of two CREVS actuation
trains, two radiation monitor channels or two manual
channels. The Required Action is to place one CREVS train
in the emergency radiation protection mode of operation
immediately. This accomplishes the actuation
instrumentation Function which may have been lost and places
the unit in a conservative mode of operation.

The applicable Conditions and Required Actions of [CO 3.7.10
must also be entered for the CREVS train made inoperable by
the inoperable actuation instrumentation. This ensures
appropriate limits are placed upon train inoperability as
discussed in the Bases for [CO 3.7.10.

Alternatively, both trains may be placed in the radiation
protection mode. This ensures the CREVS function is
performed even in the presence of single failure.

C.1 and C.2

Condition C applies when the Required Actions and associated
Completion Times for Condition A or B have not been met and
the unit is in MODE 1, 2, 3, or 4. The unit must'be placed
in a MODE in which the [CO requirements are not applicable.
This is done by placing the unit in MODE 3 within 6 hours
and MODE 5 within 36 hours. The allowed Completion Times

(conti nued)
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B 3.3.7

BASES

ACTIONS C.1 and C.2 (continued)

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

0.1 and 0.2

Condition 0 applies when the Required Action and associated
Completion Time for Condition A or B have not been met
during CORE ALTERATIONS or when irradiated fuel assemblies
are being moved. Movement of irradiated fuel assemblies and
CORE ALTERATIONS must be suspended immediately to reduce the
risk of accidents that would require CREVS actuation.

SURVEILLANCE A Note has been added to the SR Table to clarify thatREQUIREMENTS Table 3.3.7-1 determines which.Surveillances apply to which
CREVS Functions.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same Value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or even someth-ing more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate-properly
between-each 'CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The CHANNEL CHECK supplements 'less formal, but more
frequent, checks of channels during normal operational use
of the displays associated with the LCO required channels.

(conti nued)
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B 3.3.7

BASES

SURVEILLANCE SR 3.3.7.1 (continued)
REQU IREM ENTS

The Frequency is based upon operating experience that
demonstrates channel failure is rare. Thus, performance of
the CHANNEL CHECK ensures that undetected overt channel
failure is limited to 12 hours

SR 3.3.7.2

A COT is performed once per 92 days on each required channel
to ensure the entire channel will perform the intended
function. This test verifies the capability of the
instrumentation to provide the CREVS actuation. The
setpoints shall be left consistent with the unit specific
procedure tolerance. The Frequency is based upon the known
reliability of the monitoring equipment and has been shown
to be acceptable through operating experience.

The CHANNEL CHECK supplements less formal, but more
frequent, checks of channels during normal operational use
of the displays associated with the LCO required channels.

SR 3.3.7.3

SR 3.3.7.3 is the performance of a TADOT. Thi 's test is a
check of the Manual Actuation Functions and is performed
every 18 months. Each Manual Actyation Function is tested
up to, and including, the actuation relay coils. In some
instances, the test-includes actuatioh of the end device
(i.e., pump starts, valve cycles, etc.)..

SR 3.3.7.4

A CHANNEL CALIBRATION is performed every 18 months, or-
approximately at every refueling. CHANNEL CALIBRATION is' acomplete check of the instrument loop including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is based'upon operating experience and is
consistent with the typical industry refueling cycle.

(conti nued)
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BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 9.4, Control Room Area
Ventilation System.

2. WCAP-10271-P-A, Suppl-ement 2, Rev. 1, "Evaluation of
.Surveillance Frequencies and Out of Service Times for
the Reactor Protection Instrumentation System," March
1987.
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ABGTS Actuation Instrumentation

B 3.3.8

B 3.3 INSTRUMENTATION

B 3.3.8 Auxiliary Building Gas Treatment System (AEGIS) Actuation
Instrumentati on

BASES

BACKGROUND The Auxiliary Building Gas Treatment System (ABGTS) ensures
that radioactive materials in the fuel handling area
atmosphere following a fuel handling accident or a loss of
coolant accident (LOCA) are filtered and adsorbed prior to
exhausting to the environment. The system is described in
the Bases for LCO 3.7.12, "Auxiliary Building Gas Treatment
System (ABGTS)." The system initiates filtered exhaust of
air from the fuel handling area, ECCS pump rooms, and
penetration rooms automatically following receipt of a fuel
pool area high radiation signal or a Containment Phase A
i'solation signal. Initiation may also be performed manually
as needed from the main control room.

High area radiation monitored by either of two monitors
provides ABGTS initiation. Each ABGTS train is-initiated by
high radiation detected by a channel dedicated to that
train. There are a total of two channels, one for each
train. High radiation detected by any monitor or a Phase A
isolation signal from the Engineered Safety Feature
Actuation System (ESFAS) initiates Auxiliary bu~ilding
isolation and starts the AEGIS . These actions function to -
preven 't exfiltration of contaminated air by initiating
fil~tered ventilation, which imposes a negative pressure on
thes~uxiliary Building Secondary Containment Enclosure
(ABSCE).

APPLICABLE
SAFETY ANALYSIS

The ABGTS ensures that radioactive materials in the ABSCE
atmosphere following a fuel handling accident or a LOCA are
filtered and adsorbed prior to being exhaus~ted to the
environment. This action reduces the radioactive content in
the Auxiliary building exhaust following a LOCA or fuel
handling accident so that offsite doses remain within the
limits specified in 10 CFR 100 (Ref. 1).

The ABGTS actuation instrumentation satisfy Criterion 3 of
the NRC Policy Statement.

(conti nued)
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BASES (continued)

LCO The LCO requirements ensure that instrumentation necessary
to initiate ABGTS is OPERABLE.

Two channels of the ABGTS manual initiation, two trains of
automatic actuation logic, and two channels of area
radiation monitors are required OPERABLE to ensure automatic
isolation and initiation of filtered ventilation. ABGTS
actuation instrumentation is OPERABLE when all channel and
train components necessary to provide an ABGTS actuation
signal are functional and in service.

Only a Trip Setpoint is specified for the Fuel Pool Area
Radiation Monitors Function in the LCO. The Trip Setpoint
specified is assumed to be above local background radiation,
and is more conservative than the analytical limit assumed
in the safety analysis in order to account for instrument
uncertainties appropriate to the trip Function. [These
uncertainties are defined in the unit specific setpoint
analysis (Ref. 2)].

APPLICABILITY The manual and Phase A automatic ABGTS Actuation
Instrumentation trains must be OPERABLE in MODES 1, 2, 3,
and.4 to ensure the ABGTS operates to remove fission
products associated with leakage after'a LOCA.

High radiation initiation of the ABGTS must also be OPERABLE
in any MODE during movement of irradiated fuel assemblies in'

- the fuel building to ensure automatic initiation of the
ABGTS when the potential for a fuel handling accident
exists.

While in MODES 5 and 6 without fuel handling in progress,
the ABGTS instrumentation nee'd not be OPERABLE since the
potential for radioactive releases is minimized and manual
operator action is sufficient to prevent offsite dose limits
from being exceeded.

(conti nued)
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BASES (continued)

ACTIONS The most common cause of channel inoperability is outright
failure or drift sufficient to exceed the tolerance allowed
by the unit specific procedures. Typically, the drift is
found to be small and results in a delay of actuation rather
than a total loss of function. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration
procedure, the channel must be declared inoperable
immediately and the appropriate Condition entered.

A Note has been added to the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.8-1 in the accompanying LCO.
The Completion Time(s) of the inoperable channel(s)/train(s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

A.1

This action addresses the actuation logic train Function
from the Phase A isolation, the radiation monitor channel
Functions, and the manual channel Function. Condition A
applies to the failure of a single actuation logic train,
radiation monitor channel, or manual channel. If one
channel or train is inoperable, 7 days are permitted to
restore it to OPERABLE status. If the train canno't be
restored to OPERABLE status, one ABGIS train must be placed
in operation. This accomplishes the actuation
instrumentation Function and places the unit in a
conservative mode of operdtion. The 7 day Completion Time
is the same as is allowed if one train of the mechanical
portion of the system is inoperable. The basis for this
time is the same as provided in LCO 3.7.12.

B.1.1, B.1.2, B.2

Condition B applies to the failure of two ABGTS actuation
logic signals from the Phase A isolation, two radiation
monitors, or two manual channels. The Required Action is to
place one ABGTS train in operation immediately. This
accomplishes the actuation instrumentation function which

(conti nued)
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B 3.3.8

BASES

ACTIONS B.1.1, B.1.2, B.2 (continued)

may have been lost and places the unit in a conservative
mode of operation. The applicable Conditions and Required
Actions of LCO 3.7.12 must also be entered for the ABGTS
train made inoperable by the inoperable actuation
instrumentation. This ensures appropriate limits are placed
upon traii, inoperability as discussed in the bases for [CO
3.7.12.

Alternatively, both trains may be placed in the emergency
radiation protection mode. This ensures the ABGTS function
is performed even in the presence of single failure.,

C.1

Condition C applies when the Required Action and associated
Completion Time for Condition A or B have not been met and
irradiated fuel assemblies are being moved in the fuel
handling area. Movement of irradiated fuel assemblies in
the fuel handling area must be suspended immediately to
eliminate the potential for events that could require ABGTS
actuation. Performance of these actions shall not preclude
moving a component to a safe position..

D.1 and D..2

Condition D applies when the Required Action and associated
Completion Time for Condition A or B have not been met and
the unit is in MODE 1, 2, 3, or .4. The unit 'miust be placed
in a MODE in which the [CO requirements are not applicable.
This is done by placing the unit in MODE 3 within 6 hours
and MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE A Note has been added to the SRs Table to clarify thatREQUIREMENTS Table 3.3.8-1 determines which Surveillance apply to which
ABGTS actuation Functions.

(continued).
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.8. 1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is a comparison of the parameter indicated on
one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring
the same parameter should read approximately the same value.
Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or even something more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION..

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the match criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. Thus, performance of
the CHANNEL-CHECK ensures that undetected overt channel
failure is limited to 12 hours. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.8.2

A COT is performed once per 92 days on each required channel
to ensure the entire channel will perform the intended
function. This test verifies the capability of the
instrumentation to provide the ABGTS actuation. The
setpoints shall be left consistent with the unit specific
procedure tolerance. The Frequency of 92 days is based upon
the known reliability of the monitoring equipment and has
been shown to be acceptable through operating experience.

(conti nued)
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BASES

SURVEILLANCE
REQU IREM ENTS

(conti nued)

SR 3.3.8.3

SR 3.3.8.3 is the performance of a TADOT. This test is a
check of the Manual Actuation Functions and is performed
every 18 months. Each Manual Actuation Function is tested
up to, and including, the actuation relay coils. In some
instances, the test includes actuation of the end device
(i.e., pump starts, valve cycles). The Frequency is based
upon operating experience and is consistent with the typical
industry refueling cycle.

SR 3.3.8.4

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy. The
Frequency is based upon operating experience and is
consistent with the typical industry refueling cycle.

REFERENCES 1. 10 CFR 100.11, "Determination of Ex -clusion Area, Low
Population Lone, and Population Center Distance," 1973.

2. [Watts Bar Unit Specific Setpoint Analysis.]
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady-state envelope. The limits placed on RCS pressure,
temperature, and flow rate ensure that. the minimum departure
from nucleate boiling ratio (DNBR) will be met for each of
the transients analyzed..

The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are averaged to come up with a value for
comparison to the limit. A lower pressure will cause the
reactor core to approach DNB limits.

The RCS coolant average temperature limit is coniistent 'withfull power operation *within the nominal operational
envelope. Indications of temperature are averaged to
determine a value for comparison to the limit. A higher
average temperature will cause the core to approach DNB
limits.

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimumRCS flow limit corresponds to that assumed for DNB analyses.
Flow rate indications are averaged to come up with a valuefor comparison to the limit. A lower RCS flow will cause
the core to approach DNB limits.

Operation for significant periods of time outside these DNBlimits increases the likelihood of a fuel cladding failure
in a DNB-limited event.

The requirements of this LCO represent the initial
conditions for DNB-limited transients analyzed in the plant
safety analyses (Ref. 1). The safety analyses have shownthat transients initiated from the limits of this LCO will

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

result in meeting the DNBR criterion of 2: 1.3. This is
the acceptance limit for the RCS DNB parameters. Changes to
the unit that could impact these parameters must be assessed
for their impact on the DNBR criteria. The transients
analyzed for include loss of coolant flow events and dropped
or stuck rod events. A key assumption for the analysis of
these events is that the core power distribution is within
the limits of LCO 3.1.7, "Control Bank Insertion Limits";
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AF)"; and LCO 3.2.4,
"QUADRANT POWER TILT RATIO (QPTR)."

The pressurizer pressure limit of [2216] psig and the RCS
average temperature limit of [592.97J0F correspond to
ahalytical limits of [2189] psig and [594.7]*F used in the
safety analyses, with allowance for measurement uncertainty
and instrument error.

The RCS DNB parameters satisfy Criterion 2 of the NRC Policy
Statement.

.This LCO specifies limits on the monitored process
variables: pressurizer pressure, RCS average, temperature,
and RCS total flow rate to ensure the core operates within
thd limits assumed in the safety analyses. Operating within
these 'limits will result in meeting the DNBR criterion in
the event of a DNB-limited transient.

RCS total flow rate contains a measurement error of [2.5]%
based on performing a precision heat balance and using the
result to calibrate the RCS flow rate indicators. Potential
fouling of the feedwater venturi, which might not be
detected, could bias the result from the precision heat
balance in a nonconservative manner. Therefore, a penalty
of [0.1]% for undetected fouling of the feedwater venturi
raises the nominal flow measurement allowance to [2.6]% for
no fouling.

Any fouling that might bias the flow rate measurement
greater than [0.1]% can be detected by monitoring and
trending various plant performance parameters. i.If detected,
either the effect of the fouling shall be quantified and
compensated for in the RCS flow rate measurement or the
venturi shall be cleaned to eliminate the fouling.

(conti nued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

LCO
(Conti nued)

APPLICABILITY

The LCO numerical values for pressure, temperature, and flow
rate are given for the measurement location and have not
been adjusted for instrument error.

In MODE 1, the limibs on pressurizer pressure, RCS coolant
average temperature, and RCS flow rate must be maintained
during steady-state operation in order to ensure DNBR
criteria will be met in the event of an unplanned loss of
forced coolant flow or other DNB-limited transient. In allother MODES, the power level is low enough that DNB is not a
concern.

A Note has been added to indicate the limit on pressurizer
pressure is not applicable during short-term operational
transients such as a THERMAL POWER ramp increase > 5% RTP
per minute or a THERMAL POWER step increase > 10% RTP.These conditions represent short-term perturbations where
actions to control pressure variations might be
counterproductive. Also, since they represent transients
initiated from power levels less than 100% RTP, an increased
.DNBR margin exists to offset the temporary pressure
variations.

Another set of limits on DNB-related parameters is providedin SL 2.1.1, "Reactor Core Safety Limits." Those limits are
less restrictive than the limits of thi-s LCO, but vi.olat~ion

- of a Safety Limit (SL) merits a stricter, more severe
Required Action. Should a violation *of this LCO occur, theoperator must check whether or not an SL may have been
exceeded.

A. 1

RCS pressure and RCS average temperature are controllable
and measurable parameters. With one or both of these
parameters not within LCO limits, action must be taken to
restore parameter(s).

RCS total flow rate is not a controllable parameter and isnot expected to vary during steady-state operation. If theindicated RCS total flow rate is below the LCO limit, power

(conti nued)
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RCS Pressure, Temperature, and Flow DNB Limits

B 3.4.1

BASES

ACTIONS A-1 (continued)

must be reduced, as required by Required Action 8.1, to
restore DNB margin and eliminate the potential for violation
of the accident analysis bounds.

The 2-hour Completion Time for restoration of the parameters
provides sufficient time to adjust plant parameters, to
determine the cause for the off-normal condition, and torestore the readings within limits and is based on plant
operating experience.

B.1

If Required Action A.1 is not met within the associated
Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, theplant must be brought to at least MODE 2 within 6 hours. In

MODE 2, the reduced power condition eliminates the potential
for violation of the accident analysis bounds. The
Completion Time of 6 hours is reasonable, to reach the
required plant conditions in an orderly manner in
conjunction with even control of steam generator heat
removal.

SURVE-ILLANCE SR 3.4.1.1
-REQUIREMENTS

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,the 12-hour Surveillance Frequency for pressurizer pressure
is sufficient to ensure the Pressure can be restored to anormal operation, steady-state condition following loadchanges and other expected transient operations. The.
12-hour interval has been shown by operating practice to besufficient to regularly assess for potential degradation andto verify operation is within safety analysis assumptions.

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of2 hours to restore parameters that are not within limits,

(conti nued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE- SR 3.4.1.2 (continued)
REQUIRMENTS the 12-hour Surveillance Frequency for RCS average

temperature is sufficient to ensure the temperature can be
restored to a normal operation, steady-state condition
following load changes and other expected transient
ope~rations. The 12-hour interval has been shown by
operating practice to be sufficient to regularly assess forpotential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

The 12-hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The
12-hour interval has been shown by operating practice to besufficient to regularly assess potential degradation and toverify operation within safety analysis assumptions.

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 18 mont 'hs
allows the installed RCS flow instrumentation to be
calibrated and verifies the actual RCS flow rate is greater
than or equal to the minimum required RCS flow rate.

- The Frequency of 18 months reflects the importance of
verifying flow after a refueling outage when the core hasbeen altered, which may have caused an alteration of flow
resistance.

This SR is modified by a Note that allows entry into MODE 1,without having performed the SR, and placement of the unitin the best condition for performing the SR. The Note
states that the SR is not required to be performed until
24 hours after Ž! 90% RIP. This exception is appropriate
since the heat balance requires the plant to be at a minimum
of 90% RTP to obtain the stated RCS flow accuracies. TheSurveillance shall he performed within 24 hours after
reaching 90% RTP.

(conti nued)
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BASES (continued)

REFERENCES 1. Watts Bar FSAR, Chapter 15, "Accident Analyses",
Section 15.2 and 15.3.4.
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RCS Minimum Temperature for Criticality
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

BASES

BACKGROUND This [CO is based upon meeting several major considerations
before the reactor can be made critical and while the
reactor is critical.

The first consideration is moderator temperature coefficient
(MTC), [CO 3.1.4 ("Moderator Temperature Coefficient
(MTC)"). In the transient and accident analyses, the MTC isassumed to be in a range from slightly positive to negative
and the operating temperature is assumed to be within the
nominal operating envelope while the reactor is critical.
The [CO on minimum temperature for criticality helps ensure
the plant is operated consistent with these assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore
neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelope is
chosen to ensure proper indication and response while the
reactor is critical.

The third consideration is *the pressurizer operating
characteristics. The transients and accident analyses
assume that the pressurizer is within its normal startup and

-. operating range (i' ie., saturated conditions and steam bubblepresent). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
re-sponse of the pressurizer to transients, depends upon theinitial temperature of the moderator, a minimum value for
moderator temperature within the nominal operating envelope
is chosen.

The fourth consideration is that the reactor vessel is above
its minimum nil-ductility reference temperature when the
reactor is critical.

APPLICABLE Although the RCS minimum temperature for criticality is notSAFETY ANALYSES itself an initial condition assumed in Design Basis
Accidents (DBAs), the closely aligned temperature for

(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES

APPLICABLE'
SAFETY ANALYSES

(conti nued)

LCO

APPLICABILITY

hot zero power (HZP) is a process variable that is an
initial condition of DBAs, such as the rod cluster control
assembly (RCCA) withdrawal, RCCA ejection, and main steam
line break accidents performed at zero power that either
assumes the failure of, or presents a chall~enge to, the
integrity of a fission-product barrier.

All low power safety analyses assume initial RCS loop
temperatures 2! the HZP temperature of 557*F (Ref. 1). The
minimum temperature for criticality limitation provides a
small band, 60F, for critical operation below HZP. This
band allows critical operation below HZP during plant
startup and does not adversely affect any safety analyses
since the.MTC is not significantly affected by the small
temperature differen 'ce between HZP 'and the minimum
temperature for criticality.

The RCS minimum temperature for criticality satisfies
Criterion 2 of the NRC Policy Statement.

Corlipliance with the LCO ensures that the reactor will not bemade or maintained critical (Keff Ž: 1.0) at a temperature
less than a small band below the HZP temperature, which is
assumed in the safety analysis. Failure to meet the
requirements of this LCO may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

In MODES 1 and 2, with Keff. > 1.0, LCO 3.4.2 is applicable
since the reactor can only be critical (K~ff Ž1.0) in these
MODES.

The special test exception of LCO 3.1.10, "MODE 2 PHYSICS
TESTS Exceptions," permits PHYSICS TESTS to be performed at:- 5% RIP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order fornuclear characteristics to be accurately measured, it may be

___________(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES

APPLICABILITY necessary to operate outside the normal restrictions of this
(continued) [CO. For example, to measure the MTC at beginning of cycle,

it is necessary to allow RCS loop average temperatures to
fall below Tnoload) Which may cause RCS loop average
temperature to fall below the temperature limit of this [CO.

ACTIONS A.1

If the parameters that are outside the limits cannot be
restored, the plant must be brought to a MODE in which the
[CO does not apply. To achieve this status, the plant must
be brought to MODE 3 within 30 minutes. Rapid reactor
shutdown can be readily and practically achieved within a
30-minute period. The allowed time is reasonable, based on
operating experience, to reach MODE 3 in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.4.2.1
REQU IREMENTS

RCS loop average temperature is required to be verified at
or above 551OF within 15 minutes prior to achieving
criticality and-every 30 minutes when the Tavg - Ttef
deviation alarm is not reset and any RCS lo-op Tav < 557*F.
The 15-minute time period is long enough t'o allow the -hoperator to adjust temperatures or delay criticality sofh
LCO will not be violated, thereby providing assurance that
the safety analyses are not violated.

The Note modifies the SR. When any RCS loop average
temperature is less than 557oF and the Tv - Tref deviation
alarm is alarming, RCS loop average temperatures could fall
below the [CO requirement without additional warning. The
SR to verify RCS loop average temperatures every 30 minutes
is frequent enough to prevent the inadvertent violation of
the [CO.

REFERENCES 1. Watts Bar FSAR, Chapter 15, "Accident Analyses."
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RCS P/T Limits
B 3.4.3

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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

BASES

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

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

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

The LCO establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactoqr co~olant pressure boundary (RCPB). The vessel is the

-. component most subject to brittle failure, and the LCO . '
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and operating functions.

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

The neutron embrittlement effect on the material toughness
is reflected by increasing the nil-ductility reference
temperature (RT NDT) as exposure to neutron fluence
increases.

(conti nued)
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RCS P/I Limits
B 3.4.3

BASES

BACKGROUND The actual shift in the RIMDT of the vessel material will be(continued) established periodically b0 removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASIM E 185 (Ref. 4) and Appendix H of 10 CFR 50
(Ref. 5). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Regulatory Guide 1.99 (Ref. 6).

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

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

The criticality limit curve includes the Reference 2
requirement that it be no, less than 40OF above the heatup
curve or the cooldown curve, and not less than the minimum
permissible-temperature for ISLH testing. However, the

- criticality curve is not operationally limiting; a more
restrictive limit exists in [CO 3.4.2, "RCS Minimum
Temperature for Criticality."

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

(conti nued)
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RCS P/I Limits
B 3.4.3

BASES (continued)

APPLICABLE
SAFETY ANALYSES

LCO

The P/T limits are not derived from Design Basis Accident
(DBA) analyses. They are prescribed during normal operation
to avoid encountering pressure, temperature, and temperature
rate-of-change conditions that might cause undetected flaws
to propagate and cause non-ductile failure of the RCPB, an
unanalyzed condition. Reference 1 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA, the P/T limits are
acceptance limits since they preclude operation in an
unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.

The two elements of this LCO are:

a.- The limit curves for heatup, cooldown, and ISLH
testing; and

b. Limits on the rate of change of temperature.

The LCQ limits apply. to all' components of the RCS, except
the pressurizer. These limits define allowable operating
regions and permit a large n'umber of operating cycles while
providing a wide margin to non-ductile failure.

- The limits for the rate of change of temperature control the
thermal gradie 'nt through the vessel wall and are used as
inputs for calculating the heatup, cooldown, and ISLH
testing P/T limit curves.. Thus, the LCO for the rate of

-change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.

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

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

(conti nued)
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RCS P/T Limits
B 3.4.3

BASES

LCO
(conti nued)

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

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

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

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

- for normal maneuvering profiles, such as power ascension or
descent.

ACTONSThe actions of this LCD consider the premise that a
violation of the limits occurred during normal plant
maneuvering. Severe violations caused by abnormal
transients, at times accompanied by equipment failures, may
also require additional actions from emergency operating
procedures.

A.1I and A. 2

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

(conti nued)
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS A-1 and A.2 (continued)

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

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

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

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

Condition A is modified by a Note requiring Required
Action A.2 to be completed whenever the Condition is

- entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action A.1
is insufficient because higher-than-analyzed stresses may
have occurred and may have affected the RCPB integrity.

B.1 and B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because either the RCS remained in an u-nacceptable P/T
region for an extended period of increased stress or a
sufficiently severe event caused entry into an unacceptable
region. Either possibility indicates a need for more
careful examination of the event, best accomplished with the
RCS at reduced pressure and temperature. In reduced

(conti nued)
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BASES

ACTIONS B.1 and B.2 (continued)

pressure and temperature conditions, the possibility of
propagation with undetected flaws is decreased.

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

If the required evaluation for continued operation cannot be
accomplished within 72 hours or the results are
indeterminate or unfavorable, action must proceed to reduce
pressure and temperature as specified in Required Action B.1
and Required Action B.2. A favorable evaluation must be
completed and documented before returning to operating
pressure and temperature conditions.

Pressure and temperature are reduced by bringing the plant
to MODE 3 within 6 hours and to MODE 5 with RCS pressure
< 500 psig within 36 hours.-

The allowed Completion Times are reasonable, based on
operating experience, to-reach the required plant conditions
from full power conditions, in an orderly manner, and
without challenging plant systems.

C.1 and C.2

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

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

Besides restoring operation within limits, an evaluation isrequired to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed prior to entry into MODE 4. Several
methods may be used, including comparison with preanalyzed
transients in the stress analyses, or inspection of the
components.

(continued)
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BASES

ACTIONS C.1 and C.2 (continued)

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

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

SURVEILLANCE SR 3.4.3.1
REQU IREM ENTS

Verification that operation is within the PTLR limits is
required every 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency
is considered reasonable in view of the control room.
indication available to monitor. RCS status. Also, since
temperature rate-of-change limits are specified in hourly
increments, 30-minutes permit assessment and correction for
minor deviations within a reasonable time.

Surveillance for heatup, *cooldown, or-ISLH testing may be
discontintmd when the definition given in the relevant plant
procedure for ending the activity is satisfied.

This SR is modified by a Note that only requires this SR to.
be performed only during system heatup, cooldown, and'ISLH
testing. No SR is given for criticality operations because
LCO 3.4.2 contains a more restrictive requirement.

REFERENCES I. TVA Calculation WBN-MTB-027 RO, "Pressure-Temperature
Limits Based on Reg Guide 1.99 R2 for submittal to
NRC".

2. Title 10, Code of Federal Regulations, Part 50,
Appendix G, "Fracture Toughness Requirements."

(conti nued)
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REFERENCES '(continued)

3. ASME Boiler and Pressure Vessel Code, Section III,
Appendix G, "Protection Against Non-Ductile Failure."'

4. ASIM E 185-82, "Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Nuclear
Power Reactor Vessels," July 1982.

5. Title 10, Code of Federal Regulations, Part 50,
Appendix H, "Reactor Vessel Material Surveillance
Program Requirements."

6. Regulatory Guide 1.99, Revision 2, "Radiation
Embrittlement of Reactor Vessel Materials," May 1988.

7. ASME Boiler and Pressure Vessel Code, Section XI,
Appendix E, "Evaluation of Unanticipated Operating
Events."
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RCS Loops -MODES 1 and 2
B 3.4.4

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Loops -MODES 1 and 2

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The primary function of the RCS is removal of the heat
generated in the fuel due to the fission process, and
transfer of this heat, via the steam generators (SGs) to the
secondary plant.

The secondary functions of the RCS include:

a. Moderating the neutron energy level to the thermal
state, to increase the probability of fission;

b. Improving the neutron economy by acting as a
reflector;

C. Carrying the soluble neutron poison, boric acid;

d. Providing a second barrier 'against fission-product
release to the environment; and

e. Removing the heat generated 'in the fuel due to
fission-product decay following a unit shutdown.

The reactor coolant is circulated through four loops
connected in paral~lel to the reactor vessel, each containing
an SG, a reactor coolant pump (RCP), and appropriate flow
and temperature instrumentation for both control* and
protection. The reactor vessel contains the clad fuel. The
SGs provide the heat sink to the isolated secondary coolant.
The RCPs circulate'the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat transfer
and prevent fuel damage. This forced circulation of the
reactor coolant ensures mixing of the coolant for proper
boration and chemistry control.

Safety analyses contain various assumptions for the design
bases accident initial conditions including RCS pressure,
RCS temperature, reactor power level, core parameters, and
safety system setpoints. The important aspect for this LCO
is the reactor coolant forced flow rate, which is
represented by the number of RCS loops in service.

(conti nued)
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RCS Loops -MODES 1 and 2
B 3.4.4

BASES

APPLICABLE'
SAFETY ANALYSES

(conti nued)

Both transient and steady-state analyses have been performed
to establish the effect of flow on the departure from
nucleate boiling (DNB). The transient and accident analyses
for the plant have been performed assuming four RCS loops
are in operation. The majority of the plant safety analyses
are based on initial conditions at high core power or zero
power. The accident analyses that are most important to RCP
operation are the four-pump coastdown, single pump locked
rotor, single pump (broken shaft or coastdown), and rod
withdrawal events (Ref. 1).

Steady-state DNB analysis has been performed for the four
RCS loop operation. For four.RCS loop operation, the
steady-state DNB analysis, which generates the pressure and
temperature Safety Limit (i.e., the departure from nucleate
boiling ratio (DNBR) limit) assumes a maximum power level of
118% RTP. This is the design overpower condition for four
RCS loop operation. The value for the accident analysis
setpoint of the nuclear overpower (high flux) trip is 118%
and is based on an analysis assumption that bounds possible
instrumentation errors. The DNBR limit defines a locus'of
pressure and temperature points that result in a minimum
DNBR greater than or equal to the criticdal heat flux
correlation limit.

The plant is designed to operate with all RCS loops in
operation to maintain DNBR above the safety limit, during
all normal operations and anticipated transients. By
ensuring heat transfer in the nucleate boiling region,
adequate heat transfer is provided between the fuel cladding
and the reactor coolant.

RCS Loops -MODES 1 and 2.satisfy Criterion 2 of the NRC
Policy Statement.

LCO The purpose of this LCO is to require an adequate forced
flow rate for core heat removal. Flow is represented by the
number of RCPs in operation for removal of heat by, the S~s.
To meet safety analysis acceptance criteria for DNB, four
pumps are required at rated power.

operation providing forced flow for heat transport and an

(continued)
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RCS Loops- MODES

LCO
(conti nued)

APPLICABILITY

ACTIONS

OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program.

In MODES 1 and 2, the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage. -

The decay heat production rate is much lower than the full
power heat rate. As such, the forced circulation flow and
heat sink requirements are reduced for lower, noncritical
MODES as indicated by the LCOs for MODES 3, 4, and 5.

Operation in other MODES is covered by:

LCO 3.4.5, "RCS Loops -MODE 3";
LCO 3.4.6, "RCS Loops -MODE 4"~;
LCO 3.4.7, "RCS Loops- MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops- MODE 5, Loops Not Filled";
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant

Circulation -High Water Level"; and
LCO 3.9.6, "Residual Heat Removal (RHR),and Coolant

- Circulation- Low Water Level."

A. 1

If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the plant to MODE 3.
This lowers power level and thus reduces the core he~at
removal needs and minimizes the possibility of violating DNB
limits.

The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging
safety systems.

(conti nued)

B 3.4-20Amendment 0
Draft 08/92

BASES

1 and 2
B 3.4.4

Unit 1
WAITS BAR

B 3.4-20



RCS Loops -MODES 1 and 2
B 3.4.4

BASES (continued)

SURVEI LLANCE'
REQUIREMENTS

SR 3.4.4.1

This SR requires verification every 12 hours that each RCS
loop is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal while maintaining
the margin to DNB. The Frequency of 12 hours is sufficient
considering other indications and alarms available to the
operator in the control room to monitor RCS loop
performance.

REFERENCES 1. Watts Bar FSAR, Chapter 15, "Accident Analyses."
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RCS Loops -MODE 3
B 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops -MODE 3

BASES

BACKGROUND In MODE 3, the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the
steam generator (SG), to the secondary plant fluid. The
secondary function of the reactor coolant is to act as a
carrier for soluble neutron poison, boric acid.

The reactor coolant is circulated through four RCS loops,
connected in parallel to the reactor vessel, each containing
an.SG, a reactor coolant pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for
control, protection, and indication. The reactor vessel
contains the clad fuel. The SGs provide the heat sink. The
RCPs circulate the water through the reactor vessel and SGs
at a sufficient rate to ensure proper heat transfer and
prevent fuel damage.

In MODE 3, RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decay
heat removal requirements are low enough that a single RCS
loop-with one RCP running is sufficient to remove core decay
heat. However, two RCS loops are required to be OPERABLE to
ensure'redundant capability for decay heat removal.

APPLICABLE
SAFETY ANALYSES

Whenever the reactor trip breakers are in the closed
position and the control rod drive mechanism are latched,
inadvertent rod withdrawal from subcritical, resulting in
power excursion, is possible. Such a transient could be
caused by a malfunction of the Rod Control System. In
addition, the possibility of a power excursio~n due to the
ejection of an inserted control rod is possible with the
breakers closed or open. Such a transient could be caused
by the mechanical failure of a control rod drive mechanism
housing.

Therefore, in MODE 3 with reactor trip breakers in the
closed position and Rod Control System capable of rod
withdrawal, accidental control rod withdrawal from
subcritical is postulated and requires at least two RCS

(conti nued)

Unit 1
WATTS BAR

B 3.4-22Amendment 0
Draft 08/92

B 3.4-22



RCS Loops -MODE 3
B 3.4.5

BASES

APPLICABLE loops to be OPERABLE and in operation to ensure that the
SAFETY ANALYSES accident analyses limits are met. For those conditions when

(continued) the rod control system is not capable of rod withdrawal, two
RCS loops are required to be OPERABLE but only one RCS loop
is required to be in operation to be consistent with MODE 3
accident analyses.

Failure to provide decay heat removal may result in
challenges to a fission-product barrier. The RCS loops are
part of the primary success path that functions or actuates
to prevent or mitigate a Design Basis Accident or transient
that either assumes the failure of, or presents a challenge
to, the integrity of a fission-product barrier. RCS
Loops -MODE 3 satisfy Criterion 3 of the NRC Policy
Statement.

LCO The purpose of this LCO is to require that at least two RCS
loops be OPERABLE. In MODE 3 with the reactor trip breakers
in the closed position and the Rod Control System capable of
rod withdrawal, two RCS loops must be in operation. Two RCS
loops are required to be in operation in MODE 3, wi~th
reactor trip breakers closed and the Rod Control System
capable of rod withdrawal, due to the postulation of a power
excursion because of an inadvertent cdntrol rod withdrawal.
The required number of RCS loops in operation ensures that
the Safety Limit criteria will be met for all of the
postulated accidents.

With the reactor trip breakers in the open position or the
CRDMs deenergized, the Rod Control System is not capable of
rod withdrawal; therefore, only one RCS loop in operation is
necessary to ensure removal of decay heat from the core and
homogenous boron concentration throughout the RCS. An
additional RCS loop is required to be OPERABLE to ensure
that safety analyses limits are met.

The Note permits all RCPs to be de-energized for :s 1 hour
per 8-hour period. The purpose of the Note is to perform
tests that are designed to validate various accident
analyses values. One of these tests is validation of the
pump coastdown curve used as input to a number of accident
analyses including a loss-of-flow accident. This test is
generally performed in MODE 3 during the initial startup

(continued)
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BASES

LCO
(conti nued)

testing program, and as such should only be performed once.
If, however, changes are made to the RCS that would cause a
change to the flow characteristics of the RCS, the input
values of the coastdown curve must be revalidated by
conducting the test again. The 1-hour time period specified
is adequate to perform the desired tests, and operating
experience has shown that boron stratification is not a
problem during this short per~iod with no forced flow.

Utilization of the Note is permitted provided the following
conditions are met, along with any other conditions imposed
by initial startup test procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, thereby maintaining the margin to
criticality. Boron reduction is prohibited because a
uniform concentration distribution throughout the RCS
cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 100F
below saturation temperature, so that no vapor bubble
may form and possibly cause a natural circulation flow
obstruction.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, and which has the minimum water level
specified in SR 3.4.5.2. An RCP is OPERABLE if it is
capable of being powered and is, able to provide forced flow
if required.

APPLICABILITY In MODE 3, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. The most stringent condition
of the LCO, that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with reactor trip
breakers in the closed position. The least stringent
condition, that is, two RCS loops OPERABLE and one RCS loop
in operation, applies to MODE 3 with the reactor trip
breakers open.

(conti nued)
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RCS Loops -MODE 3
B 3.4.5

BASES

Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.6,
3.4.7,
3.4.8,
3.9.5,

LCO 3.9.6,

"RCS Loops- MODES 1 and 2";
"RCS Loops-MODE 4";
"RCS Loops -MODE 5, Loops Filled";
"RCS Loops- MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation- High Water Level"; and

"Residual Heat Removal (RHR) and Coolant
Circulation- Low Water Level."

ACTIONS

If one required RCS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the Completion.
Time of 72 hours. This time allowance is a justified period
to be without the redundant, non-operating loop because a
single loop in operation has a heat transfer capability
greater than that needed to remove the decay heat produced
in the reactor core and because of the low probability of a
failure in the remaining loop occurring during this period.

B.1

If restoration is not-possible within 72 hours, the unit
must be brought to MODE 4. In MODE 4, the unit may be
placed on the Residual Heat Removal System. The additional
Completion Time of 12 hours is compatible with required
operations to achieve cooldown and depressurization from the
existing plant conditions in an orderly manner and without.
challenging plant systems.

C.1 and C.2

If the required RCS loop is not in operation, and the
reactor trip breakers are closed and the Rod Control System
capable of rod withdrawal, the Required Action is either to
restore the required RCS loop to operation or to deenergize
all CRDMs by opening the reactor trip breakers or
deenergizing the motor generator sets. When the reactor

(conti nued)
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RCS Loops -MODE 3
B 3.4.5

BASES

ACTIONS C.1 and C.2 (continued)

trip breakers are in the closed position and the Rod ControlSystem-capable of rod withdrawal, it is postulated that a
power excursion could occur in the event of an inadvertent
control rod withdrawal. This mandates having the heat
transfer capacity of two RCS loops i.n operation. If only
one loop is in operation, the reactor trip breakers must beopened. The Completion Times of 1 hour to restore the
required RCS loop to operation or deenergize all CRDMs isadequate to perform these operations in an orderly mannerwithout exposing the unit to risk for an undue time period.

0.1, D.2. and 0.3

If all loop's are inoperable or no. RCS loop is in operation,
except as during conditions permitted by the Note in the LCOsection, all CRDMs must be deenergized by opening the
reactor trip breakers or deenergizing the MG sets, alloperatio-ns involving a reduction of RCS boron concentration
must be suspended, and action to restore one of the RCSloops to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for proper
mixing, and opening the reactor trip breakers or
deerfergizing the MG sets~removes the possibility of a'ninadvertent rod withdrawal. The immediate Completion Timereflects the importance of maintaining operation for heatremoval. The action to restore must be continued until oneloop is restored to OPERABLE status and operation.

SURVEILLANCE SR 3.4.5.1
REQU IREM ENTS

This SR requires verification every 12 hours that therequired number of loops are in operation. Verification
includes flow rate, temperature, and pump status monitoring,which help ensure that forced flow is providing heat
removal. The Frequency of 12 hours is sufficient
cons-idering other indications and alarms available to theoperator in the control room to monitor RCS loop
performance.

(conti nued)
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RCS Lo-ops -MODE 3

B 3.4.5

BASES

SURVEILLANCE.
REQUIREMENTS
(conti nued)

SR 3.4.5.2

SR 3.4.5.2 requires verification of SG OPERABILITY. SGOPERABILITY is verified by ensuring that the secondary-side
narrow-range water level is ý: 10% for required RCS loops.
If the SG secondary-side narrow-range water level is< 10%, the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink forremoval of the decay heat. The 12-hour Frequency is
considered adequate in view of other indications availablein the control room to alert the operator to a loss of SG
level.

SR 3.4.5.3

Verification that the required number of RCS pumps are
OPERABLE ensures that safety analyses limits are met. Therequirement also ensures that additional RCS pumps can beplaced in operation, if needed, to maintain decay heatremoval and reactor coolant circulation.- Verificat ion isperformed by verifying proper breaker alignment and power
availability-to the required RCPs.

REFERENCES None.
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RCS Loops -MODE 4
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops -MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to
either the steam generator (SG) secondary-side coolant or
the component cooling water via the residual heat removal
(RHR) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron
poison, boric acid.

The reactor coolant is circulated through four RCS loops
connected in parallel to the reactor vessel, each loop
containing an SG, a reactor coolant pump (RCP), and
appropriate flow, pressure, level,.and temperature
instrumentation for control, protection, and indication.
The RCPs circulate the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat transfer
and to prevent boric acid stratification.

-In MODE 4, either RCPs or RHR loops can be used to provide
forced circulation. The intent of this LCO is to provide
forced flow from at least one RCP or one RHR loop for-decay
heat removal and transport. The flow provided by one RCP
loop or RHR loop is adequate for decay heat removal. The
other intent of this LCO is to require that two paths be
available to provide redundancy for decay heat removal.

APPLICABLE In MODE 4, RCS circul~ation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RCS and RHR loops
provide this circulation.

RCS Loops -MODE 4 have been identified in the NRC Policy
Statement as important contributors to risk reduction.

LCO The purpose of this LCO is to require that at least two
loops be OPERABLE in MODE 4 and that one of these loops be
in operation. The LCO allows the two loops that are
required to be OPERABLE to consist of any combination of RCS

(conti nued)
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RCS Loops -MODE 4
B 3.4.6

BASES

LCO
(conti nued)

APPLICABILITY

loops and RHR loops. Any one loop in operation provides
enough flow to remove the decay heat from the core with
forced circulation. An additional loop is required to be
OPERABLE to provide redundancy for heat removal.

The Note requires that the secondary-side water temperature
of each SG be < 50*F above each of the RCS cold leg
temperatures before the start of an RCP with any RCS cold
leg temperature :- 310*F. This restraint is to prevent a low
temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop is comprised of an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, whi *ch has the minimum water level
specified in SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop is
comprised of an OPERABLE RHR pump capable of providing
forced flow to an OPERABLE RHR heat exchanger. RCPs and RHRpumps are OPERABLE if they are capable of being powered and
are able to provide forced flow if required.

In MODE 4, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and toprovide proper boron mixing. One loop of either RCS or RHR
provides sufficient circulation for these purposes.
However, two loops consisting of any combination of RCS andRHR loops are required to be OPERABLE to meet single failure
considerations.

Operation in other MODES is covered by:.

LCO
LCO
LCD
LCD
LCD

3.4.4,
3.4.5,
3.4.7,
314.8,
3.9.5,

LCD 3.9.6,

"RCS Loops -MODES 1 and 2";
"RCS Loops -MODE 3"1;
"RCS Loops- MODE 5, Loops Filled";
-"RCS Loops -MODE 5, Loops Not Filled";"Residual Heat Removal (RHR) and Coolant
Circulation -High Water Level"; and

"Residual Heat Removal (RHR) and Coolant
Circulation -Low Water Level."

(conti nued)
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RCS Loops -MODE 4
B 3.4.6

BASES (continued)

ACTIONS A.1

If one required RCS loop is inoperable and two RHR loops are
inoperable, redundancy for heat removal is lost. Action
must be initiated to restore a second RCS or RHR loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for
heat removal.

B.1

If one required RHR loop is OPERABLE and in operation andthere are no RCS loops OPERABLE, an inoperable RCS or RHR
loop must be restored to OPERABLE status to provide a
redundant means for decay heat removal.

If the parameters that are outside the limits cannot be
restored, the unit must be brought to MODE 5 within
24 hours. Bringing the unit to MODE 5 is a conservative
action with regard to decay heat removal. 'With only one RHRloop OPERABLE, redundancy for decay heat removal is lost
and, in the event of a loss of the remaining RH-R loop,-it
woal'd be safer to initiate that loss from MODE 5 (:5 200*F),rather than MODE 4 (200 to 350*F). The Completion Time of
24 hours is a reasonable time, based on operating
experience, to reach MODE 5 from MODE 4 in an orderly manner
and without chall'enging plant systems.

C.1 and C.2

If no loop is OPERABLE or in operation, except during
conditions permitted by Note 1 in the LCO section, alloperations involving a reduction of RCS boron concentration
must be suspended and action to restore one RCS or RHR loopto OPERABLE status and operation must be initiated. Borondilution requires forced circulation for proper mixing, andthe margin to criticality must not be reduced in this typeof operation. The immediate Completion Times reflect theimportance of maintaining operation for decay heat removal.
The action to restore must be continued until one loop isrestored to OPERABLE status and operation.

(conti nued)
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RCS Loops -MODE 4
B 3.4.6

BASES (continued)

SURVEILLANCE- SR 3.4.6.1
REQU IREMENTS

This SR requires verification every 12 hours that one RCS or
RHR loop is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RCS and RHR loop performance.

SR 3.4.6.2

SR 3.4.6.2 requires verificat'lon'of SG OPERABILITY. SG
OPERABILITY is verified by ensuring that the secondary-side
narrow-range water level is ý- 10%. If the SG secondary-side
narrow-range water level is < 10%, the tubes may become
uncovered and the-associated loop may not be capable of
providing the heat sink necessary for removal of decay heat.
The 12-hour Frequency is considered adequate in view of
other indications available in the control room to alert the
operator to the loss of SG level.

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that
an additional RCS or RHR pump can be placed in~operation, ifneeded, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pump.The Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.

REFERENCES None.
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RCS Loops- MODE 5, Loops Filled
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops -MODE 5, Loops Filled

BAS ES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of
the reactor coolant is to remove decay heat and transfer
this heat to the steam generators (SGs) or residual heat
removal (RHR) heat exchangers. While the principal means
for decay heat removal is via the RHR System, the SGs are
specified as a backup means for redundancy. Even though the
SGs cannot produce steam in this MODE, they are capable of
being a heat sink due to their large contained volume of
secondary water. As long as the SG secondary-side water is
at a lower temperature than the reactor coolant, heat
transfer will occur. The rate of heat transfer is directly
proportional to the temperature difference. The s 'econdary
function of the reactor coolant is to act as a carrier for
soluble neutron poison, boric acid.

In MODE 5 with RCS loops filled, the reactor coolant is
circulated by means of two RHR loops connected to the
reactor vessel, each loop-containing an RHR heat exchanger,
an RHR pump, and appropriate flow and temperature
instrumentation for control, protection, and indication.
One RHR pump circulates the water through the RCS at a
sufficient rate to prevent boric acid stratification.

- The number of loops in operation can vary to suit the
operational needs. The intent of this LCO is to provide
forced flow front at least one RHR loop for decay heat
removal and transport. The flow provided by one RHR loop is.
adequate for decay heat removal. The other intent of this
LCO is to require that a second path be available to provide
redundancy for heat removal.

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop~that must be
OPERABLE and in operation. The second path can be another
OPERABLE RHR loop or maintaining two SGs with secondary-side
water levels above 10% narrow range to provide an alternate
method for decay heat removal.

(conti nued)
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RCS Loops- MODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABLE , In MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR loops provide this
circul at ion.

RCS Loops -MODE 5 (Loops Filled) have been identified in the
NRC Policy Statement as important contributors to risk
reduction.

LCO The purpose of this LCO is to require that'at least one of
the RHR loops be OPERABLE and in operation with an
additional RHR loop OPERABLE or two SGs with secondary-side
water level' L- 10% narrow range. One RHR loop provides
sufficlient forced circulation to perform the safety
functions of the reactor coolant under these conditions. An
additional RHR loop is required to be OPERABLE to meet
single failure considerations. However, if the standby RHR
loop is not OPERABLE, an acceptable alternate method is two
SGs with their secondary-side water levels ý: 10% narrow
range. Should the operating RHR loop fail, the SGs could be
used to remove the decay heat.

Note 1 allows one RHR loop to be inoperable for a period of
up to 2 hours, provided that the other RHR loop is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable loop during the only time

-when such testing i's safe and possible.

Note 2 requires that the secondary-side water temperature of
each SG be :5 50*F above each of the RCS cold leg
temperatures before the start of a reactor coolant pump-
(CRP) with an RCS cold leg temperature :s 310*F. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.

Note 3 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop is permitted to be in operation and
replaces the heat removal function provided by the RHR
loops.

(conti nued)
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BASES (continued)

LCO
(conti nued)

APPLICABILITY

RHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

In MODE 5 with RCS loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the-core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE,
or the secondary-side water level of at least two SGs is
required to be z- 10% narrow range.

Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3..4.6,
3.4.8,
3.9.5)

.LCO 3..9.6)

"RCS Loops- MODES 1 and 2";
"RCS Loops- MODE 3"1;
"RCS Loops- MODE 4";
"RCS Loops -MODE 5, Loops Not Filled";
"Residual Heat Removal (RHR) and Coolant
Circulation -High Water Level"; and

"Residual Heat Removal (RHR) and Coolant
Circulation- Low Water Level."

A.1I and A. 2

If one required RHR loop is inoperable and the required SGs
have secondary-side water levels < 10% narrow range,
redundancy for heat removal is lost. Action must be
initiated immediately to restore a second RHR loop to
OPERABLE status or to restore the required SG secondary -side
water levels. Either Required Action A.1 or Required
Action A.2 will restore redundant heat removal paths. The
immediate Completion Time reflects the importance of
maintaining the availability of two paths for heat removal.

B.1 and B.2

If no RHR loop is in operation, except during conditions
permitted by Note 1, or if no loop is OPERABLE, all

(conti nued)
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RCS Loops -MODE 5, Loops Filled
B 3.4.7

BASES (continued)

ACTIONS B.1 and B.2 (continued)

operations involving a reduction of RCS boron concentration
must be suspended and action to restore one RHR loop to
OPERABLE status and operation must be initiated. Avoidance
of a boron dilution requires forced circulation for proper
mixing and to preserve the margin to criticality in this
type of operation. The immediate Completion Times reflect
the importance of maintaining operation for heat removal.

SURVEILLANCE SR 3.4.7.1
REQU IREM ENTS

This SR requires verification every 12 hours that the
required loop is in operation. Verification includes flow
rate, temperature, or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.

SR 3.4.7.2

Verifying that at least two SGs are OPERABLE by ensuring
their secondary-side narrow-range water levels are > 10%
narrow range ensures an alternate decay heat removal method
in the event that the setond RHR loop is not OPERABLE. If
both RHR loops are OPERABLE, this Surveillance is not
needed. The 12-hour Frequency is considered adequate in
view of other indications available in the control room to
alert the operator to the loss of SG level.

SR 3.4.7.3

Verification that a second RHR pump is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker
alignment and power available to the RHR pump. If
secondary-side water level is 2: 10% narrow range in at least
two SGs, this Surveillance is not needed. The Frequency of
7 days is considered reasonable in view of other

(conti nued)
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BASES (continued)

SURVEILLANCE* SR 3.4.7.3 (continued)
REQUIREMENTS

administrative controls available and has been shown to be
acceptable by operating experience.

REFERENCES None.

RCS Loops- MODE 5, Loops Filled
B 3.4.7
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RCS Loops -MODE 5, Loops Not Filled
B 3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops -MODE 5, Loops Not Filled

BASES

BACKGROUND

APPLICABLE

SAFETY ANALYSES

LCO

In MODE 5 with the RCS loops not filled, the primary
function of the -eactor coolant is the removal of decay heat
generated in the fuel, and the transfer of this heat to the
component cooling water via the residual heat removal (RHR)
heat exchangers. The steam generators (SGs) are not
available as a heat sink when the loops are not filled. The
secondary function of the reactor coolant is to act as a
carrier for the soluble neutron poison, boric acid.

In MODE 5 with loops not filled, only RHR pumps can be used
for coolant circulation. The number of pumps in'operation
can vary to suit the operational needs. The intent of this
LCO is to provide forced flow from at least one RHR pump for
decay heat removal and transport and to require that two
paths be available to provide redundancy for heat removal.

In MODE 5, RCS circulation is considered in the
determination of the time available for mitigation of the
accidental boron dilution event. The RHR loops provide this
circulation. The flow provided by one RHR loop is adequate
for heat removal and for boron mixing.

RCS loops in MODE 5 (loops not filled) have been identified
in the NRC Policy Statement as important contributors to
risk reduction.

The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation.
An OPERABLE loop is one that has the capability of
transferring heat from the reactor coolant at a controlled
rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump
meets the LCO requirement for one loop in operation. An
additional RHR loop is required to be OPERABLE to meet
single failure considerations.

(conti nued)
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RCS Loops- MODE 5, Loops Not Filled
B 3.4.8

BASES

LCO
(conti nued)

APPLICABILITY

Note 1 permits all RHR pumps to be de-energized for
<5 15 minutes when switching-from one loop to another. The
circumstances for stopping both RHR pumps are to be limited
to situations when the outage time is short and core outlet
temperature is maintained at least 10'F below saturation
temperature. The Note prohibits boron dilution or draining
operations when RHR forced flow is stopped.

Note 2 allows one RHR loop to be inoperable for a period of
<5 2 hours, provided that the other loop-is OPERABLE and in
operation. This permits periodic surveillance tests to be
performed on the inoperable loop during the only time when
these tests are safe and possible.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat
exchanger. RHR pumps are OPERABLE if they are capable of
being powered and are able to provide flow if required.

In MODE 5 with loops not filled, this LCO requires core heat
removal and coolant circulation by the RHR System.

Operation in other MODES is covered by:

LCO
LCO
LCO
LCO
LCO

3.4.4,
3.4.5,
3.4.6,
3.4.7,
3.9.5)

LCO 3.9.6)

"RCS Loops -MODES 1 and 2";
"RCS Loops -MODE 3"1;
"RCS Loops -MODE 4";.
"RCS Loops- MODE 5, Loops Filled";
"Residual Heat-*Removal (RHR) and Coolant
Circulation-.High Water Level"; and

"Residual Heat Removal (RHR) and Coolant
Circulation -Low Water Level."

A.1I

If only one RHR loop is OPERABLE and in operation,
redundancy for RHR is lost. Action must be initiated to
restore a second loop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.

(conti nued)
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RCS Loops- MODE 5, Loops Not Filled

B 3.4.8

BASES

ACTIONS B.1 and B.2
(conti nued)

If no required RHR loops are OPERABLE or in operation,
except during conditions permitted by Note 1, all operations
involving a reduction of RCS boron concentration must be
suspended and requires initiation of action to immediately
start restoration of an RHR loop to OPERABLE status and
operation. Boron dilution requires forced circulation for
uniform dilution, and the margin to criticality must not be
reduced in this type of operation. The immediate Completion
Time reflects the importance of maintaining operation for
heat removal. The action to restore must continue until one
loop is restored to OPERABLE status and operation.

SURVEILLANCE SR 3.4.8.1
REQU IREM ENTS

This SR requires verification every 12 hours that one loop
is in operation. Verification includes flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat 'removal. The Frequency
of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to
monitor RHR loop performanc-e.

SR 3.4.8.2-

Verification that the required number of pumps are OPERABLE
ensures that additional pumps can be placed in operation, if
needed, to mainftain decay heat removal and reactor coolant
'circulation. Verification is performed by verifying proper
breaker alignment and power ivailable to the required pumps.
The Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.

REFERENCES None.
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Pressurizer
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Pressurizer

BASES

BACKGROUND The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady-
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.

The pressure control components addressed by this LCO
include the pressurizer water level, the required heaters,
and their controls~and emergency power supplies.
Pressurizer safety valves and pressurizer power-operated
relief valves are addressed by LCO 3.4.10, "Pressurizer
Safety Valves," and LCO 3.4.11, "Pressurizer Power-Operated
Relief Valves (PORVs)," respectively.

The intent of the LCO is to-ensure that a steam bubble
exists in the pressurizer prior to power operation to
minimize the consequences of potential overpressure
transients. The presence of a steam bubble is consistentwith analytical assumptions. Relatively small amounts of
non-condensable gases can i 'nhibit the condensation heat

- transfer between the. pressuri'zer spray and the steam, and
diminish the spray effecti~veness for pressure control.

Electrical immersion heaters, located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturati~on temperature and maintain a constant operating
pressure. A minimum required available capacity of
pressurizer heaters ensures that the.RCS pressure can be
maintained. The capability to maintain and control system
pressure is important for maintaining subcooled conditions
in the RCS and ensuring the capability to remove core decay
heat by either forced or natural circulation of reactor
coolant. Unless adequate heater capacity is available, the
hot, high-pressure condition cannot be maintained
indefinitely and still provide the requ-ired subcooling
margin in the primary system. Inability to control the
system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to

(conti nued)
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BAG KGRO.UND*
.(continued)

APPL ICABLE
SAFETY ANALYSES

.LCO -

a loss of single-phase natural circulation and decreased
capability to remove core decay heat.

In MODES 1, 2, and 3, the LCO requirement for a steam bubble
is reflected implicitly in the accident analyses. Safety
analyses performed for lower MODES are not limiting. All
analyses performed from a critical reactor condition assume
the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption, the analyses
neglect the small fraction of non-condensible gases normally
present.

Safety analyses presented in the FSAR (Ref. 1) do not take
credit for pressurizer heater operation; however, an
implicit initial condition assumption of the safety analyses
is that the RCS is operating at normal pressure.

The maximum pressurizer water level limit satisfies
Criterion 2 of the NRC Policy Statement. Although the
heaters are not specifically used in accident analysis, the
need to maintain subcooling in the long- term during loss of
offsite power, as indicated in NUREG-0737 (Ref. .2), is the
reason for providing an LCO.

The [CO requirement for the pressurizer to be OPERABLE with
a water volume :5 1656 cubic feet, which is equivalent to 92%
of indicated level, ensures that a steam bubble exists.
Limiting the LCO maximum operating water level preserves the
steam space for pressure control. The LCO has been
established to ensure the capability to establish and
maintain pressure control for steady-state operation and to
minimize the consequences of potential overpressure
transients. Requiring the presence of a steam bubble is
also consistent with analytical assumptions.

The LCO requires two groups of OPERABLE pressurizer heaters,
each with a capacity ý: 150 kW. The minimum heater capacity
required is sufficient to maintain the RCS near normal
operating pressure when accounting for heat losses through
the pressurizer insulation. By maintaining the pressure
near the operating conditions, a wide margin to subcooling

(conti nued)

Unit 1
WATTS BAR

B 3.4-41Amendment 0
Draft 08/92

B 3.4-41



Pressurizer
B 3.4.9

BASES

LCO can be obtained in the loops. The exact design value of
(continued) 150 kW is derived from the use of twelve heaters rated at

12.5 kW each. The amount needed to maintain pressure is
dependent on the heat losses.

APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus, applicability has been
designated for MODES 1 and 2. The applicability is also
provided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation,
such as reactor coolant pump startup.

In MODES 1, 2, and 3, there is need to maintain the
availability of pressurizer heaters, capable of being
powered from an emergency power supply. In the event of a
loss of offsite power', the initial conditions of these MODES
give the greatest demand for maintaining the RCS in a hot
pressurized condition wit~h loop subcooling for an extended
period. For MODE 4, 5, or 6, it. is not necessary to control
pressure (by heaters) to ensure loop subcooling for-heat
transfer when the Residual Heat Removal (RHR) System is in
service, and therefore, the LCO is not applicable.

A. 1 and A. 2

Pressurizer water level control malfuncti~ons or other plant
evolutions may result in a pressurizer water level above the
nominal upper limit, even with the plant at steady-state
conditions. Normally the plant will trip in this event
since the upper limit of this LCO is the same as the
Pressurizer Water Level -High Trip.

If the pressurizer water level is not within the limit,
action must be taken to restore the plant to operation
within the bounds of the safety analyses. To achieve this
status, the unit must be brought to MODE 3, with the reactor
trip breakers open, within 6 hours and to MODE 4 within
12 hours. This takes the unit out of the applicable MODES

(conti nued)
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ACTIONS A.1 and A.2 (continued)

and restores the unit to operation within the bounds of the
safety analyses.

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

B.1

If one required group of press 'urizer heaters is inoperable,
restoration is required Within 72 hours. The Completion
Time of 72 hours is reasonable considering the anticipation
that a demand caused by loss of offsite power would be
unlikely in this period. Pressure control may be maint-ained
during this time using normal station-powered-heaters.

.C*I and C.2

If one group of pressurizer heaters are inoperable and
cannot be restored in the allowed Completion Time of
Required Action B.1, the plant must be brought to a MODE in
which the [CO does not apply. To achieve this status, the
plant must be brought to MODE 3 within 6 hours and to MODE 4
wi*thin 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant syýýtems.

SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

This SR requires that during steady-state operation,
pressurizer level is maintained below the nominal upper
limit to provide a minimum space for a steam bubble. The
Surveillance is performed by observing the indicated level.
The Frequency of 12 hours corresponds to verifying the
parameter each shift. The 12-hour interval has been shown
by operating practice to be sufficient to regularly assess
level for any deviation and verify that operation is within

(conti nued)
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SURVEILLANCE
REQUIREMENTS

SR 3.4.9.1 (continued)

safety analyses assumptions. Alarms are also available for
early detection of abnormal level indications.

SR 3.4.9.2

The SR is satisfied when the power supplies are demonstrated
to be capable of producing the minimum power and the
associated pressurizer heaters are verified to be at their
design rating. This may be done by testing the power supply
output and by performing an: electrical check on heater
element continuity and resistance. The Frequency of 92 days
is considered adequate to detect heater degradation and has
been shown by operating experience to be acceptable.

REFERENCES 1. WATTS BAR FSAR, Chapter 15,) "Accident Analyses'."

2. NUREG-0737, "Clarification of TMI Action Plan
Requirements," November 1980.
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B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valves

BASES

BACKGROUND The pressurizer safety valves provide, in conjunction with
the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
pop-type, spring-loaded, self-actuated valves with
backpressure compensation. The safety valves are designed
to prevent the system pressure from exceeding the system
Safety Limit (SL), 2735 psig, which is 110% of the design
pressure.

Because the safety valves are totally enclosed and
self-actuating, they are considered independent components.
The relief capacity for each valve,-420,OOO lb/hr, is based
on postulated overpressure transient conditions resulting
from a complete loss of steam flow to the turbine. This
event results in the maximum surge rate into the
pressurizer, which specifies the minimum relief capacity for
~the safety valves. The discharge flow from the pressurizer
safety valves is directed to the pressurizer relief tank.
This discharge flow is-indicated by an increase in*
temperature downstream of the pressurizer safety valves or
increase in the pressurizer relief tank temperature or
level.

Overpressure protection is required in MODES 1, 2, 3, 4,
and 5; however, in MODE 4, with one or more RCS cold leg
temperatures :s 3100 F, and MODE 5 and MODE 6 with the reactor
vessel head on, overpressure protection is provided by
operating procedures and by meeting the requirements of
LCO 3.4.12, "Cold Overpressure Mitigation System (COMS)."

The upper and lower pressure limits are based on the
± 1%-tolerance requirement (Ref. 1) for lifting pressures
above 1000 psig. The lift setting is for the ambient
conditions associated with MODES 1, 2, and 3. This requires
either that the valves be set hot or that a correlation
between hot and cold settings be established.

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated
accidents. OPERABILITY of the safety valves ensures that

(continued)
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BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

LCO

the RCS pressure will be limited to 110% of design pressure.
The consequences of exceeding the American Society of
Mechanical Engineers (ASME) pressure limit (Ref. 1) could
include damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

All accident and safety analyses in the FSAR (Ref. 2) that
require safety valve actuation assume operation of three
pressurizer safety valves to limit increases in RCS
pressure. The overpressure protection analysis (Ref. 3) is
also based on operation of three safety valves. Accidents
that could result in overpressurization if not properly
terminated include:

a. Uncontrolled rod withdrawal from full power;

b. Loss of reactor coolant flow;

C. Loss of external electrical load;

d. Loss of normal'feedwater;

e. Loss of all AC power to station auxiliaries; and

f. Locked Rotor.

Detailed analyses of the above transients are contained
in Reference 2. Safety valve actuation is required in
events c, d ', and e (above)' to limit the pressure increase.
Compliance with this LCO is consistent with the design bases
and accident analyses assumptions.

Pressurizer safety valves satisfy Criterion 3 of the NRC
Policy Statement.

The three pressurizer safety valves are set to open at the
RCS design pressure (2485 psig), and within the ASME
specified tolerance, to avoid exceeding the maximum design
pressure SL, to maintain accid~nt analyses assumptions, and
to comply with ASME requirements. The upper and lower
pressure tolerance limits are based on the ± 1%-tolerance

(conti nued)
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LCO
(continued)

APPLICABILITY

ACTIONS

requirements (Ref. 1) for lifting pressures above 1000 psig.
The limit protected by this Specification is the reactor
coolant pressure boundary (RCPB) SL of 110% of design
pressure. Inoperability of one or more valves could result
in exceeding the SL if a transient were to occar. The
consequences of exceeding the ASME pressure limit could
include damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.

In MODES 1, 2, and 3, and portions of MODE 4 above the COMS
arming temperature, OPERABILITY of three valves is required
because the combined capacity is required to keep reactor
coolant pressure below 110% of its design value during
certain accidents. MODE 3 and portions of MODE 4 are
co~nservatively included, although the listed accidents-mnay
not require the safety valves for protection.

The LCO is not applicable in MODE 4 with any RCS cold leg at
or below -310*F or in MODE 5 because COMS is *provided.
Overpressure protection is-not required in MODE 6 with
reactor vessel head detensioned.

The Note allows entry into MODES 3 and 4 with the lift
settings outside the LCO limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will
be removed from service for testing. The 54-hour exception
is based on 18-hour outage time for each of the three
valves. The 18-hour period is derived from operating
experience that hot testing can be performed in this
timeframe.

A. I

With one pressurizer safety valve inoperable, restoration
must take place within 15 minutes. The Completion Time of
15 minutes reflects the importance of maintaining the RCS
Overpressure Protection System. An inoperable safety valve

(continued)
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SURVEILLANCE SR 3.4.10.1
REQU IREMENTS

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested in accordance
with the requirements of Section XI of the ASME Code.
(Ref. 4), which provides the activities and Frequencies
necessary to satisfy the SRs. No additional requirements
are specified.

REFERENCES 1. ASME Boiler and Pressure Vessel Code, Section III,
NB 7614.3, 1971 Edition through Summer 1973.

2. Watts Bar FSAR, Chapter 15, "Safety Analyses."

3. WCAP-7769, Rev. 1, "Topical Report on Overpressure
Protection for Westinghouse Pressurized Water
Reactors," June 1972.
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A.1 (continued)

coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.

B.1 and B.2

If the Required Action of A.1 cannot be met within the
required Completion Time or if two or more pressurizer
safety valves are inoperable, the plant must be brought to a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
wi~thin 6 hours and to MODE 4 with at least orfe cold leg
<5 310*F within 12 hours. The allowed Completion limes are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems. With
at least one cold leg at or below 310*F,*overpressure
protection is provided by the COMS. The change from MODE 1,
2, or 3 to MODE 4 reduces the RCS energy (core power and
pressure), lowers the potential for large pressurizer
insurges, and thereby removes the need for overpressure
protection by three pressurizer safety valves.

ACTIONS
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REFERENCES
(continued)

4. ASME Boiler and Pressure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclear Power Plant
Components."
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power-Operated Relief Valves (PORVs)

BASES

BACKGROUND The pressurizer is equipped with two types of devices for
*pressure relief: pressurizer safety valves and PORVs. The
PORVs are pilot-operated solenoid valves that are controlled
to open at a specific set pressure when the pressurizer
pressure increases and closes when the pressurizer pressure
decreases. The PORVs may also be manually operated from the
control room.

Block valves, which are normally open, are located between
the pressurizer and th-e PORVs. The block valves are used to
isolate the-PORVs in case of excessive leakage or a
stuck-open PORV. Block valve closure is accomplished
manually using controls in the control room. A stuck-open
PORV is, in effect, a small-break loss-of-coolant accident
(LOCA). As such, blo~ck valve closure terminates the RCS
depressurization and coolant inventory loss.

The PORVs and their associated block valves may be used by
plant operators to depressurize the- RCS to recover from
certain transients if normal pressurizer spray is not
available.. Additionally, the series arrangement of the
PORVs and their block valves permit performance of
surveillances on the valves during power operation.

The PORVs may also be used for feed and bleed core cooling
in the case of multiple equipment failure events that are
not within the design basis, such as a total loss of
feedwater.

The PORVs, their block valves, and their controls are
powered from the vital buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in the event of a loss
of offsite power. Two PORVs and their associated block
valves are powered from two separate safety trains (Ref. 1).

The plant has two PORVs, each having a relief capacity of
210,000 lb/hr at 2324 psig. The functional design-of the
PORVs is based on maintaining pressure below the Pressurizer
Pressure- High reactor trip setpoint following a step
reduction of 50% of full load with steam dump. In addition,

(conti nued)
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BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

[CO

the PORVs minimize challenges to the pressurizer safety
valves and also may be used for low temperature overpressure
protection ([TOP). See [CO 3.4.12, "Cold Overpressure
Mitigation System (COMS)."

Plant operators employ the PORVs to depressurize the RCS in
response to certain plant transients if normal pressurizer
spray is not available. For the Steam Generator Tube
Rupture (SGTR) event, the safety analysis assumes that
manual operator actions are required to mitigate the event.
A loss of offsite power is assumed to accompany the event,
and 'thus, normal pressurizer spray is unavailable to reduce
RCS pressure. The PORVs are assumed to be used for RCS
depressurization, *which is one of the steps performed to
equalize the primary and secondary pressures in order to
terminate the p'rimary to secondary break flow and the -
*radioactive releases from the affected steam generator.

The PORVs are used in safety analyses for events that result
in increasing RCS pressure for which departure from nucleate
boiling ratio (DNBR).criteria are critical-. By assuming
PORV manual actuation', the primary pressure remains-below
the high pressurizer pressure trip setpoint;' thus, the DNBR
calculation is more conservative. Events that assume this
condition include a turbine trip and the loss of normal
feedwater (Ref. 2).

Pressurizer PORVs satisfy Criterion 3 of the NRC Policy
Statement.

The [CO requires the PORVs and their associated block valves
to be OPERABLE for manual operation to mitigate the effects
associated with a SGTR.

By maintaining two PORVs and their associated block valves
OPERABLE, the single-failure criterion is satisfied. The
block valves are available to isolate the flow path through
either a failed open PORV or a PORV with excessive leakage.
Satisfying the [CO helps minimize challenges to
fission-product barriers.

(continued)
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APPLICABILITY In MODES 1, 2, and 3, the PORV and its block valve are
required to be OPERABLE to limit the potential for a
small-break LOCA through the flow path. The most likely
cause for a PORV small-break LOCA is a result of a
pressure-increase transient that causes the PORV to open.
Imbalances in the energy output of the core and heat removal
by. the secondary system can cause the RCS pressure to
increase to the PORV opening setpoint. The most rapid
increases will occur at the higher operating power and
pressure conditions of MODES 1 and 2. The PORVs are also
required to be OPERABLE in MODES 1, 2, and 3 to minimize
challenges to the pressurizer safety valves.

Pressure increases are less prominent in MODE 3 because the
core input energy is reduced, but the RCS pressure is high.
Therefore, the LCO i; applicable in MODES 1, 2, and 3. The
LCO is not applicable in MODE 4 when both pressure and core
energy are decreased and the pressure surges become much
less significant. The PORV setpoint is reduced for LTGT' in
MODES 4, 5, and 6 with the reactor vessel head in place.
LCO 3.4.12 addresses the PORV requirements in these MODES.

Note 1 has been added to clarify that all pressurizer PORVs
are treated as separate entities, each with separate
Completion Times (i.e., the Completion Time is on a
component basis). The exception for LCO 3.0.4, Note 2,
permits entry into MODES 1, 2, and 3 to perform cycling of
the PORVs or block valves to verify their OPERABLE status.
Testing is not performed in lower MODES.

A. 1

With the PORVs inoperable and capable of being manually
cycled, either the PORVs must be restored or the flow path
isolated within 1 hour. The block valves should be closed
but power must be maintained to the associated block valves,
since removal of power would render the block valve
inoperable. Although a PORV may be designated inoperable,
it may be able to be manually opened and closed, and
therefore, able to perform its function. PORV inoperability
may be due to seat leakage, instrumentation problems,

(conti nued)
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BASES

ACTIONS A-1 (continued)

automatic control problems, or other causes that do not
prevent manual use and do not create a possibility for a
small-break LOCA. For these reasons, the block valve may be
closed but the Action requires-.power be maintained to the
valve. This Condition is only intended to permit operation
of the plant for a limited period of time not to exceed the
next refueling outage (MODE 6) so that maintenance can be
performed on the PORVs to eliminate the problematic
condition. Normally, the PORVs should be available for
automatic mitigation of overpressure events and sh-ould be
returned to OPERABLE status prior to entering startup
(MODE 2).

Quick access to the PORV for pressure control can be made
when power remains on the closed block valve. The-
Completion Time of 1 hour is based on plant operating-
experience that has shown that minor problems can be
corrected or closure accomplished in this time period.

B.1 8.2, and B.3

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored or isolated by closing
the associated block valve and removing the power to the
associated block valve. The Completion Times of 1 hour are
reasonable, based on challenges to the PORVs during this
time period, and provide the operator adequate time to
correct the situation. If the inoperable valve cannot be
restored to OPERABLE status, it must be isolated within the
specified time. Because there is at least one PORV that
remains OPERABLE, an additional 72 hours is provided to
restore the inoperable PORV to OPERABLE status. If the PORV
cannot be restored within this additional time, the plant
must be brought to a MODE in which the LCO does not apply,
as required by Condition D.

C.1 and C.2

If one block valve is inoperable, then it is necessary to
either restore the block valve to OPERABLE status within the
Completion Time of 1 hour or place the associated .PORV in
manual control. The prime importance for the capability to

(conti nued)
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ACTIONS C.1 and C.2 (continued)

close the block valve is to isolate a stuck-open PORV.
Therefore, if the block valve cannot be restored to OPERABLE
status within 1 hour, the Required Action is to place the
PORV in manual control to preclude its automatic opening for
an overpressure event and to avoid the potential for a
stuck-open PORV at a time that the block valve is
inoperable. The Completion Time of 1 hour is reasonable,
based on the small potential for challenges to the system
during this time period and provides the operator time to
correct the situation. Because at least one PORV remains
OPERABLE, the operator is permitted a Completion Time of
72 hours to restore the inoperable block valve to OPERABLE
status. The time allowed to restore the block valve is
based upon the Completion Time for restoring an inoperable
PORV in Condition B, since the PORVs are not capable of
mitigating an overpressure event when placed in manual_
control.' If the block valve is restored within the
Completion Time of 72 hours, the power will be restored and
the PORV restored to OPERABLE status. If it cannot be
restored within this additional time, the plant must be
brought to a MODE in which the LCO does not apply, as
required by Condition D.

D.1 and 0.2

If the Required Action of Condition A, B, or C is not met,
then the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought tozat least MODE 3 within 6 hours and to MODE 4ý
within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems. In
MODES 4 and 5, maintaining PORV OPERABILITY may be required.
See LCO 3.4.12, "Cold Overpressure Mitigation System
(COMS).".

E.1. E.2, E.3. and E.4

If more than one PORV is inoperable and not capable of being
manually cycled, it is necessary to either restore at least
one valve within the Completion Time of 1 hour or isolate

(continued)
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ACTIONS E.1, E.2, [.3, and E.4 (continued)

the flow path by closing and removing the power to the
associated block valves. The Completion Time of 1 hour is
reasonable, based on the small potential for challenges to
the system during this time and provides the operator time
to correct the situation. If one PORV is restored and one
PORV remains inoperable, then the plant will be in
Condition B with the time clock started at the original
declaration of-having two PORVs inoperable. If no PORVs are
restored within the Completion Time, then the plant must be
brought to a MODE- in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems. In MODES 4 and 5, maintaining
PORV OPERABILITY may' be required. See LCO 3.4.12.-

F.1 and F.2

If both block valves are inoperable, it is necessary to
either restore the block valves within the Completion Time
of 1 hour, or place the associated PORVs in manual control
and restore at least one block valve within 2 hours. The
Completion Times are reasonable, based on the small
potential for challenges to the system during this time and
provide the operator time to correct the situation.

G.1 and G.2

If the Required Actions of Condition F are not met, then the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 4 within
12 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging-plant systems. In MODES 4 and 5,
maintaining PORV OPERABILITY may be required. See
LCO 3.4.12.

(continued)
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SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Block valve cycling verifies that the valve(s) can be closed
if needed. The basis for the Frequency of 92 days is the
American Society of Mechanical Engineers (ASME) Code,
Section XI ('Ref. 3). If the block valve is closed to
isolate a PORV that is capable of being manually cycled, the
OPERABILITY of the block valve is of importance, because
opening the block valve is necessary to permit the PORV to
be used for manual control of reactor pressure. If the
block valve is closed to isolate an otherwise inoperable
PORV, the maximum Completion Time to restore the PORV and
open the block valve is 72 hours, which-is vell within the
allowable limits (25%) to extend the block valve Frequency
of 92 days.* Furthermore, these test requirements would be
completed by the reopening of a recently closed block valve
upon restoration of the PORV to OPERABLE status (i.e.,
completion of the Required Actions fulfills the SR).-

The Note modifies this SR by stating that it is Rot required
to be met with the block valve closed, in accordance with
the Required Action of this.LCO.

SR 3.4.11.2

SR 3.4.11.2 requires a complete cycle of each PORV.
Operating a PORV through one complete cycle ensures that the
PORV can be manually actuated for mitigation of an SGTR.
The Frequency of 18 months is based on a typical refueling
cycle and industry-accepted practice.

REFERENCES 1. Regulatory Guide 1.32, "Criteria for Safety Related
Electric Power Systems for Nuclear Power Plants," U.S.
Nuclear Regulatory Commission, February 1977.

2. Watts Bar FSAR, Section 15.2, "Condition II - Faul~ts
of Moderate Frequency."

3. ASME Boiler and Pressure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclear Power Plant
Components."
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Cold Overpressure Mitigation System (COMS)

BASES

BACKGROUND The COMS controls RCS pressure at low temperatures so the
integrity of the reactor coolant pressure boundary (RCPB) is
not compromised by violating the pressure and temperature
(PIT) limits of 10 CFR 50, Appendix G (Ref. 1). The reactor
vessel is the limiting RCPB component for demonstrating such
protection. The PTLR provides the maximum allowable
actuation logic setpoints for the power-operated relief
valves (PORVs) and the maximum RCS pressure for the existing
RCS cold leg temperature during cooldown, shutdown, and
heatup to meet the Reference 1 requirements during the COMS
MODES.

The reactor vessel material is less tough at low
temperatures than at normal operating temperature. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at
low- temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature is increased.

The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown;
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3, "RCS Pressure
and Temperature (P/I) Limits," requires administrative
control of RCS pressure and temperature during heatup and
cooldown to prevent exceeding the PTLR limits.

This LCO provides RCS overpressure protection by having a
minimum coolant input capability and having adequate
pressure relief capacity. Limiting coolant input capability
requires deactivating all but one centrifugal charging pump
and isolating the accumulators. The pressure relief
capacity requires either two redundant RCS relief valves or
a depressurized RCS and an RCS vent of sufficient size. One
RCS relief valve or the open RCS vent is the overpressure
protection device that acts to terminate an
increasing-pressure event.

(continued)
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BASES

BACKGROUND With minimum coolant input capability, the ability to
(continued) provide core coolant addition is restricted. The LCO does

not require the makeup control system deactivated or the
safety injection (SI) actuation circuits blocked. Due to
the lower-pressures in the COMS MODES and the expected core
decay heat levels, the makeup system can provide adequate
flow via the makeup control valve and, if needed, until the
centrifugal charging pump is actuated by SI.

The COMS for pressure relief consists of two PORVs with
reduced lift settings, or one PORV and the residual heat
removal (RHR) suction relief valve, or a depressurized RCS
and an RCS vent of sufficient size. Two RCS relief valves
are required for redundancy. One RCS relief valve has
adequate relieving capability to keep from
overpressur~Ization for the required coolant input
capability.

PORV Requirements

As des~igned for the COMS, each PORV is signaled to d'pen if
the RCS pressure approaches a limit determined by the COMS
actuation logic. The COMS actuation logic monitors both RCS
temperature and RCS pressure and determines when a condition
not acceptable in the PTLR limits is approached. The
wide-range RCS temperature indications are auctioneered to
select the lowest temperature signal.

The lowest temperature signal is processed through a
function generator that calculates a pressure limit for that
temperature. The calculated pressure limit is then compared
with the indicated RCS pressure from a wide --range pressure
channel. If the indicated pressure meets or exceeds the
calculated value, a PORV is signaled to open.

The PTLR presents the PORV setpoints for COMS. The
setpoints are normally staggered so only one valve opens
during a low temperature overpressure transient. Having the
setpoints of both valves within the limits in the PTLR
ensures that the Reference 1 limits will not be exceeded in
any analyzed event.

When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the RCS

(conti nued)
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BASES

BACKGROUND PORV Requirements (continued)

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.

.RHR Suction Relief Valve Requirements

During COMS MODES, the RHR System is operated for decay heat
removal and low pressure letdown control. Therefore, the
RHR suction isolation valves are open in the piping from the
RCS hot leg to the inlet header of the RHR pumps. While
these valves are open, the RHR suction relief valve is
exposed to the RCS and is able to relieve pressure
transients in the RCS.

The RHR suction isolation valves must be open to make t~he
RHR suction relief valve OPERABLE for RCS overpressure
mitiga-tion. Auto-closure interlocks are not permitted to
cause the RHR suction isolation valves to close. The RHR
suction relief valve is a spring-loaded, bellows-type water
relief valve with pressure tolerances and accumulation
limits -established by Section III of the American Society of
Mechanical Engineers (ASME) Code (Ref. 3) for Class 2 relief
valves.

RCS Vent Requirements

Once the RCS is depressuri-zed, a vent exposed to the
containment atmosphere will maintain the RCS at containment
ambient pressure in an RCS overpressure transient, if the
relieving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be
capable of relieving the flow resulting from the limiting
COMS mass or heat input transient, and maintaining pressure
below the P/T limits. The required vent capacity may be
provided by Qne or more vent paths.

For an RCS vent to meet the flow capacity requirement, it
requires removing a PORV's internals, and disabling its
block valve in the open position, or opening the pressurizer
manway. The vent path(s) must be above the level of reactor
coolant, so as not to drain the RCS when open.

(continued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 4) demonstrate that the reactor vessel
is adequately protected against exceeding the Reference 1P/T limits. In MODES 1, 2, and 3, and in MODE 4 with RCScold leg temperature exceeding 3100F, the pressurizer safetyvalves will prevent RCS pressure from exceeding the
Reference 1 limits. At about 310OF and below, overpressure
prevention falls to two OPERABLE RCS relief valves or to adepressurized RCS and a sufficient-sized RCS vent. Each ofthese means has a limited overpressure relief capability.

The actual temperature at which the pressure in the PITlimit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughnessdecreases due to neutron embrjttlement. Each time the PTLR
curves are revised, the COMS must be re-evaluated to ensureits functional requirements can still be met using the RCSrelief valve method or the depressurized and vented RCS
condition.

The PTLR contains the acceptance limits that define the COMSrequirements.. Any change to the RCS must be evaluated
against the Reference 4 analyses to determi 'ne the impact ofthe change on the COMS acceptance~limits.

Transients that are capable of overpressurizing the RCS arecategorized as either mass or heat input transients,
examples of which follow:

Mass Input Type Transients

a. Inadvertent safety injection; or

b. Charging/letdown flow mismatch.

Heat Input Type Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or

C. Reactor coolant pump (RCP) startup with temperature
asymmetry within the RCS or between the RCS and steam
generators.

___________(conti nued)
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BASES

APPLICABLE The following are required during the COMS MODES to ensureSAFETY ANALYSES that mass and heat input transients do not occur, which(continued) either of the COMS overpressure protection means cannot
handle:

a. Deactivating all but one centrifugal charging pump
OPERABLE;

b. Deactivating the accumulator discharge isolation
valves in their closed positions; and

C. Disallowing start of an RCP if secondary temperature
is more than [50]fF above'primary temperature in any
one loop. LCO 3.4.6, "RCS Loops -MODE 4," and
LCO 3.4.7, "RCS Loops- MODE 5-, Loops Filled," provide
this protection.

The Reference 4 analyses demonstrate that either one RG,.Srelief valve or the depressurized RCS and RCS vent can.
maintain RCS pressure below limits when only one centrifugalcharging pump is actuated by-SI. Thus, the LCO allows onlyone centrifugal charging pump OPERABLE during the COMS
MODES. Since neither one RCS relief valve nor the RCS ventcan handle a full SI actuation, the LCO also requires the
accumul ators i sol ated.

The isolated accumulators must have their discharge valves
closed and the valve power supply breakers fixed in theiropen positions. The analyses show the effect of accumulatordischarge is over a narrower RCS temperature range (1750F
and below) than that of the LCO (3100F and below). Fracture-mechanics analyses established the temperature of COMS
Applicability at 310*F.

The consequences of a small-break loss-of-coolan 't accident
(LOCA) in COMS MODE 4 conform to 10 CER 50.46 and 10 CFR 50,Appendix K (Refs. 5 and 6) requirements by having a maximumof one centrifugal charg ing pump OPERABLE and SI actuation
enabled.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

(continued)

.PORV Performance

The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the
limit shown in the PTLR. The setpoints are derived by
analyses that model the performance of the COMS, assuming
the limiting COMS trabsient of SI actuation of one charging
pump. These analyses consider pressure overshoot and
undershoot beyond the PORV opening and closing, resulting
from signal processing and valve stroke times. The PORV
setpoints at or below the derived limit ensures the
Reference 1 P/I limits will be met.

The PORV setpoints in the PTLR will be updated when the
revised P/T limits conflict with the' COMS analysis limits.
The P/T limits are periodically modified as the reactor
vessel material toughness decreases due to neutron
embrittlement caused by neutron irradiation. Revised U-mits
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, "RCS Pressure and Temperature.(P/T) Limits,"
discuss these examinations.

The PORVs are considered active components. Thus, the
failure of one PORV is assumed to represent the worst-case,
single active failure.

RHR Suction Relief Valve Performance

The RHR suction relief valve does not have variable pressure
and temperature lift setpoints like the PORVs. Analyses
must show that the RHR suction relief valve with a setpoint
at or between 436.5 psig and 463.5 psig will pass flowgreater than that required for the limiting COMS transient
while maintaining RCS pressure less than the P/T limit
curve. Assuming all relief flow requirements during the
limiting COMS event, the RHR suction relief valve will
maintain RCS pressure to within the valve rated lift
setpoint, plus an accumulation no greater than 3% of the
rated lift setpoint.

The RHR suction relief valve inclusion and location within

(continued)
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BASES

APPLICABLE RHR Suction Relief Valve Performance (continued)
SAFETY ANALYSES

the RHR System does not allow it to meet single failure
criteria when spurious RHR suction isolation valve closure
is postulated. Al-so, as the RCS P/I limits are decreased to
reflect the loss of toughness in the reactor vessel
materials due to neutron embrittlement, the RHR suction
relief valve must be analyzed to still accommodate the
design basis transients for COMS.

The RHR suction relief valve is considered an active
component. Thus, the failure of this valve is assumed to
represent the worst-case single active failure.

RCS Vent Performance

With the RCS depressurized, analyses show a vent capable of
relieving at least 475 g~pm water flow is capable of
mitigating the allowed COMS overpressure transient. The
capacity of 475 gpm is greater than the flow of the limiting
transient1 for the COMS configuration, SI actuation with onecentrifugal charging pump OPERABLE, maintaining RCS pressure'
less than the maximum pressure on the P/T limit curve.

Two vent flow paths have been identified in the Reactor
Coolant System which could serve as pressure release (vent)
paths. With one PORV removed, the open'line could serve asone vent path. The pressurizer manway could serve as an
alternative vent path with the manway cover removed. Bothflow paths are capable of discharging 475 gpm at low
pressure in the Reactor Coolant System. Thus, either one ofthe two openings can be used for' relieving the pressure to
prevent violating the P/I limits.

The RCS vent size will be re-evaluated for compliance each
time the P/T limit curves are revised based on the results
of the vessel material surveillance.

The RCS vent is passive and is not subject to active
failure.

(continued)
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BASES

APPLICABLE The COMS satisfies Criterion 2 of the NRC Policy Statement.
SAFETY ANALYSES

(conti nued)

[CO This [CO requires that the COMS is OPERABLE. The COMS is
OPERABLE when the minimum coolant input and pressure relief
capabilities are OPERABLE. Violation of this [CO could lead
to the loss of low-temperature overpressure mitigation and
violation of the Reference 1 limits as a result of an
operational transient.

To limit the coolant input capability, the [CO requires one
centrifugal charging pump capable of injecting into the RCS
and all accumulator discharge isolation valves closed and
immobilized. [CO 3.3.2, "Engineered Safety Feature
Actuation System (ESFAS) Instrumentation," defines SI
actuation OPERABILITY for the COMS MODE 4 small-break LOCA.

The elements of the [CO that provide low temperature
overpressure mitigation 'through pressure rel~ief are:

a. Two RCS relief valves, as-follows:

1. Two OPERABLE PORVs; or

A PORV is OPERABLE for COMS when its block valve
is open, its lift setpoint is set to the limit
required by the PTLR and testing proves its
ability to open at this setpoint, and motive
power is available to the two valves and their
control circuits.

2. One OPERABLE PORV and the OPERABLE RHR suction
relief valve; or

The RHR suction relief valve is OPERABLE for COMS
when both RHR suction isolation valves are open,
its setpoint is at or between 436.5 psig and
463-.5 psig, and testing has proven its ability to
open at this setpoint.

(continued)
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BASES

LCO b. A depressurized RCS and an RCS vent.
(conti nued)

An RCS vent is OPERABLE when capable of relieving at
least 475 gpm water flow.

Each of these methods of overpressure prevention is capable
of mitigating the limiting COMS transient.

APPLICABILITY This LCO is applicable in MODE 4 when any RCS cold leg
temperature is at or below 310 0F, in MODE 5, and in MODE 6when the reactor vessel head is on. The pressurizer safety
valves provide overpressure protection that meets the
Reference 1 P/T limits above 310 0F. When the reactor
vesse~l head is off, overpressurization cannot occur.

LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits.,'-
provides the operational P/T limits for all MODES.
LCO 3.4.10, "Pressurizer Safety Valves," requires theOPERABILITY of the pressurizer safety valves that provide.overpressure protection during MODES 1, 2, and 3, and.MODE 4
above 310*F.

Low temperature overpressure prevention is most critical
during shutdown when the RCS is water solid, and a mass orheat input transient can cause a very rapid increase in RCSpressure when little or no time allows operator action to
mitigate the event.

The Applicability is modified by a Note stating that
accumulator-isolation is only required when the accumulator
pressure is more than or at the maximum RCS pressure for theexisting temperature, as allowed by the P/I limit curves.
This Note permits the accumulator discharge isolation valve
Surveillance performed only under these pressure and
temperature conditions.

ACTIONS A.1

With two or more charging pumps capable of injecting into
the RCS, RCS overpressurization is possible.

(continued)
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ACTIONS To immediately initiate action to restore restricted coolant(continued) input capability to the RCS reflects the urgency of removing
the RCS from this condition.

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

An unisolated accumulator requires isolation within 1 hour.
This is only required when the accumulator pressure is at or
more than the maximum RCS pressure for the existing
temperature allowed by the P/T limit curves.

If isolation is needed and cannot be accomplished in 1 hour,
Required Act~ion C.1 and Required Action C.2 provide two
options, either of which must be performed in the next
12 hours. By increasing the RCS.temperature to more than
310*F, an accumulator pressure of 661 psig cannot exceed the
COMS limits if the accumulators are fully injected. -
Depressurizing the accumulators below the COMS limit from
the PILR'also gives this protection.

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods
and on engineering evaluations indicating that -an event
requiring COMS is not likely-in the allowed times*.

Required Action B.1 is modified by a Note that permits two
pumps capable of RCS injection for a brief period to allow
for pump swaps.

D.1

In MODE 4 when any RCS cold leg temperature is at or below
310 0F, with one required RCS relief valve inoperable, the
RCS relief valve must be restored to OPERABLE status within
a Completion Time of 7 days. Two RCS relief valves are
required to provide low temperature overpressure mitigation
while withstanding a single failure of an active component.

The Completion Time considers the facts that only one of the
RCS relief valves is required to mitigate an overpressure
transient and that the likelihood of an active failure of
the remaining valve path during this time period is very
low.

(continued)

Unit 1 B 3.4-66 Amendment 0WATTS BAR Draft 08/92



COMS
B 3.4.12

BASES

ACTIONS E.1
(continued)

The consequences of operational events that will
overpressurize the RCS are more severe at lower temperature
(Ref. 7). Thus, with one of the two RCS relief valves
inoperable in MODE 5 or in MODE 6 with the head on, the
Completion Time to restore two valves to OPERABLE status is
24 hours.

The Completion Time represents a reasonable time to
investigate and repair several types of relief valve
failures without exposure to a lengthy period with only oneOPERABLE RCS relief valve to protect against overpressure
events.

F.1

The RCS must be depressurized and a vent must be established
within 8 hours when:

a. Both required RCS relief valves are inoperable; or

b. A Required Action and associated Completion Time of.
Conditfon A, C, D, or E., is not met; or

C. The COMS is inoperable-for any reason other than
Condition A, B, C, D, or E.

This action is needed to protect the RCPB from a low
temperature overpressure event and a possible brittle
failure of the reactor vessel.

The Completion Time considers the time required to place theplant in this Condition and the relatively low probability
of an overpressure event during this time period due toincreased operator awareness of administrative control
requirements.

SURVEILLANCE SR 3.4.12.1 and SR 3.4.12.2
REQUREMETS -o minimize the potential for a low temperature overpressure

event by limiting the mass input capability, all but one

(conti nued)
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SURVEILLANCE SR 3.4.12.1 and SR 3.4.12.2 (continued)
REQUIREMENTS

centrifugal charging pump are verified deactivated with
power removed and the accumulator discharge isolation valves
are verified closed and locked out.

The Frequency of 12 hours is sufficient, considering other
indications and alarms available to the operator in the
control room to verify the required status of the equipment.

SR 3.4.12.3

The RCS vent capable of relieving at least 475 gpm water -
flow is proven OPERABLE by veri-fying its open condition
either:

a. Once every 12 hours for a valve that cannot be locked.

b. Once every 31 days for an open line or a valve that is
locked,.sealed, or secured in position. A removed
PORV fits this categor9.

The passive vent arrangement-must only be open to be
OPERABLE. This Surveillance is required to be performed if
the vent is being u-sed to satisfy the pressure relief
requirements of the LCO 3.4.12b.

SR 3.4.12.4

The PORV block valve must be verified open every 72 hours to
provide the flow path for each required PORV to perform itsfunction when actuated. The valve must be remotely verified
open in the main control room. This Surveillance is
performed if the PORV satisfies the LCO.

The block valve is a remotely controlled, motor-operated
valve. The power to the valve operator is not requi .redremoved, and the manual operator is not required locked intiie inactive position. Thus, the block valve can be closed
in the event the PORV develops excessive leakage or does not
close (sticks open) after relieving an overpressure
situation.

(conti nued)
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SURVEILLANCE SR 3.4.12.4 (continued)
REQUIREMENTS

The 72-hour Frequency is considered adequate in view of
other administrative controls, such as valve position
indication, available to the operator in the control room
that verify the PORV block valve remains open.

SR 3.4.12.5

The required RHR suction relief valve shall be demonstrated
OPERABLE by verifying both RHR suction isolation valves areopen and by testing it in accordance with the Inservice
Testing!Progr~am. This Surveillance is only performed if theRHR suction relief valve is. being used to satisfy this LCO.

Every 31 days both RHR s 'uction isolation valves are verifiedlocked open, with power to the valve operators removedf,-to
ensure that accidental closure will not occur. The "lockedopen" valves must be locally verified in the open position
with the manual actuator locked in its inactive position.The 31-day Frequency is based on engineering judgment, isconsistent with the procedural controls governing valveoperation, and ensures correct valve position.

The ASME Code, Section XI (Ref. 8), test per Inservice
Testing Program verifies OPERABILITY by proving properrelief valve mechanical motion and by measuring and, ifrequired, adjusting the lift setpoint.

SR 3.4.12.6

Performance of an ACOT is required within 12 hours afterdecreasing RCS temperature to :5 3100 F and every 31 days oneach required PORV to verify and, as necessary, adjust itslift setpoint. The ACOT will verify the setpoint is withinthe PTLR allowed maximum limits in the PTLR. PORV actuationcould depressurize the RCS and is not required.

The 12-hour Frequency considers the unlikelihood of a lowtemperature overpressure event during this time.

(conti nued)
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SURVEILLANCE SR 3.4.12.6 (continued)
REQUIREMENTS

A Note has been added indicating that this SR is required to
be met 12 hours after decreasing RCS cold leg temperature to
:< 310 0F. The ACOT cannot be performed until in the COMS
MODES when the PORV lift setpoint can be reduced to the COMS
setting. The test must be performed within 12 hours after
entering the COMS MODES.

SR 3.4.12.7

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is required every 18 months to adjust the
whole channel so that it responds and the valve opens within
the required range and accuracy to known input.

REFERENCES I.. Title 10, Code of Federal Regulations, Part 50,
Appendix G, "Fracture Toughness Requirements."

2. Generic Letter 88-11, "NRC Position on Radiation
Embrittlement of Reactor Vessel Materials and Its
Impact on Plant Operation."

3. ASME Boiler and Pressure Vessel Code, Section III.

4. Watts Bar FSAR, Section 15.2, "Condition II - Faults
of Moderate Frequency."

5. Title 10, Code of Feder 'al Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

6. Title 1-0, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."

7. Generic Letter 90-06, "Resolution of Generic Issue 70,
'Power-Operated Relief Valve and Block Valve
Reliability,' and Generic Issue 94, 'Additional Low-
Temperature Overpressure Protection for Light Water
Reactors,' pursuant to 10 CFR 50.44(f)."

8. ASME Boiler and Pressure Vessel Code, Section XI.
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RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS Operational LEAKAGE

BASES

BACKGROUND Components that contain or transport the-.coolant to or from
the reactor core make up the RCS. Component joints are made
by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS.

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through-
either normal operational wear or mechanical deterioration.
The purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.

10 CFR 50, Appendix A, GDC 30 (Ref. 1) requires mean s for
detecting and,.to the extent practical, identifying the
source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) desc 'ribes acceptable methods for selecting leakage
detection systems.

The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the
containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE is
necessary t~o provide quantitative information to the
operators, allowing them to take corrective action should a
leak occur detrimental to the safety of the facility and the
publ ic.

A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100% leaktight.
Leakage from these systems should be detected, located, and
isolated from the containment atmosphere, if possible, to
not interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant
pressure boundary (RCPB) from degradation and the core from
inadequate cooling-, in addition to preventing the accident
analyses radiation release assumptions from being exceeded.
The consequences of violating this LCO include the
possibility of a loss-of-coolant accident (LOCA).

(continued)
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RCS Operational LEAKAGE
B 3.4.13

BASES '(continued)

APPLICABLE Except for primary-to-secondary LEAKAGE, the safety analyses
SAFETY ANALYSES do not address operational LEAKAGE. However, other

operational LEAKAGE is related to the safety analyses for
LOCA; the amount of leakage can affect the probability of
such an event. The safety analysis for an event resulting
in steam discharge to the atmosphere assumes a 1-gpm
primary-to-secondary LEAKAGE as the initial condition.

Primary-to-secondary LEAKAGE is a factor in the dose
releases outside containment resulting from a steam line
break (SLB) accident. To a lesser extent, other accidents
or transients involve secondary steam release to the
atmosphere, such as a steam generator tube rupture (SGTR).
The leakage contaminates the secondary fluid.

The ESAR (Ref. 3) analys~is for SGTR assumes the contaminated
secondary fluid is only briefly released via safety valves
and the majority As steamed to the condenser.- The 1-gpm
primary-to-secondary LEAKAGE ii relatively inconsequential.

The SLB is more limiting for site radiation releases. The
safety analysis for the SLB accident assumes 1-gpmn
primary-to-secondary LEAKAGE in one generator as an initial
condition. The dose consequences resulting from the SLB
accident are well within the limits defined in 10 CFR 100
or the staff-approved licensing basis (i.e., a small
fraction of these limits).

The RCS operational LEAKAGE satisfies Criterion 2 of the NRC
Policy Statement.

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being
indicative of material deterioration. LEAKAGE of this
type is unacceptable as the leak itself could cause
further deterioration, resulting in higher LEAKAGE.
Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE.

(continued)
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B 3.4.13

BASES

[CO b. Unidentified LEAKAGE
(conti nued)

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment pocket
sump level monitoring equipment can detect within a
reasonable time period. Violation of this [CO could
result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary.

C. Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered
allowable because LEAKAGE is from known sources that
do not interfere with detection of identified LEAKAGE
and is well within the capability of the RCS Makeup
System. Identified LEAKAGE includes LEAKAGE to the
containment from specifically known and *located
sources, but does not include pressure boundary
LEAKAGE or controlled reactor coolant pump (RCP) seal
leakoff (a normal function not considered LEAKAGE).
Viol ation-of this [CO could result- in continued
degradation of a component or system.

d. Primary-to-Secondary LEAKAGE through All Steam
Generators (SGs)

Total primary-to-secondary LEAKAGE amounting to 1-gpm
through all SGs produces acceptable offsite doses in
the SLB accident analysis. Violation of this LCO
could exceed the offsite dose limits for this
accident. Primary-to-secondary LEAKAGE must be
included in the total allowable limit for identified
LEAKAGE.

e. Primary-to-Secondary LEAKAGE through Any One SG

The 500-gallons-per-day limit on one SG is based on
the assumption that a single crack leaking this amount
would not propagate to a SGTR under the stress
conditions of a LOCA or a main steam line rupture. If
leaked through many cracks, the cracks are very small,
and the above assumption is conservative.

(conti nued)
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest.

In MODES 5 and 6, LEAKAGE limits are not required because
the reactor coolant pressure is far lower, resulting in
lower stresses and redluced potentials for LEAKAGE.

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact
this LCO. Of the two PIVs in series in each isolated line,
leakage measured through one PIV does not result in RCS
LEAKAGE when the other is leak tight. If both valves leak
and result in a loss of mass from the RCS, the loss mqst be
included in the allowable identified LEAKAGE.

ACTIONS A.1

Unidentified LEAKAGE, identified LEAKAGE, or primary-to-
secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This action is
necessary to prevent further deterioration of the RCPB.

B.1 and B.2

If any pressure boundary LEAKAGE exists, or if unidentified
LEAKAGE, identified LEAKAGE, or primary-to-secondary LEAKAGE
cannot be reduced to within limits within 4 hours, the
reactor must be brought to lower pressure conditions to
reduce the severity of the LEAKAGE and its potential
consequences. It should be noted that LEAKAGE past seals
and gaskets are not pressure boundary LEAKAGE. The reactor
must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces
the factors that tend to degrade the pressure boundary.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems. In MODE 5, the pressure stresses

(conti nued)
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B 3.4.13

BASES

ACTIONS B.1 and B.2 (continued)

acting on the RCPB are much lower, and further deterioration
is much less likely.

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS

Verifying RCS LEAKAGE to be within the LCO limits ensures
the integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively identified by inspection. It should
be noted that LEAKAGE past seals and gaskets are not
pressure boundary LEAKAGE. Unidentified LEAKAGE and
identified LEAKAGE are determined by performance of an RCS
water inventory balance. Primary-to-secondary LEAKAGE is
also mjeasured by performance of an RCS 'water inventory_
balance in conjunction with effluent monitoring within the
secondary-steam and feedwater systems.

The RCS water inventory balance must be met with the reactor
at steady-state operating conditions and near operating
pressure. Therefore, this SR is not required to be
performed in MODES 3 and 4 until 12 hours of steady-state
operation near operating pressure have been established.

Steady-state operation is required to perform a proper
inventory balance; calculations during maneuvering are not
useful and a Note requires the Surveillance to be met when
steady state is established. For RCS operational LEAKAGE
determination by water inventory balance, steady state is
defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and
RCP seal injection and return flows.

An early warning of pressure boundary LEAKAGE or
unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and
the containment pocket sump level. It should be noted that
LEAKAGE past seals and gaskets are not pressure boundary
LEAKAGE. These leakage detection systems are specified in
LCO 3.4.15, "RCS Leakage Detection Instrumentation."

The 72 hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of early leakage

(conti nued)
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B 3.4.13

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.4.13.1 (continued)

detection in the prevention of accidents. A Note under the
Frequency column states that this SR is requi'red to be met
during steady-state~operation.

SR 3.4.13.2

This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam
Generator Tube Surveillance Program emphasizes the
importance of SG tube integrity, even though this
Surveillance cannot be performed at normal operating
conditions.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50, -
Appendix A, General Design Criteria 30, "Quality of
Reactor Coolant Boundary."

2. Regulatory Guide 1.45, "Reactor Coolant Pressure
Boundary LeakageDetection Systems," May 1973.

3. Watts Bar FSAR, Section 15.4, "Condition IV - Limiting
Faults."
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RCS PIV Leakage
B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

BASES

.BACKGROUND 10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 of 10 CER 50,
Appendix A (Refs. 1, 2, and 3) define RCS PIVs as any two
normally closed valves in series within the reactor coolant
pressure boundary (RCPB), which separate the high pressure
RCS from an attached low pressure system. During their
lives, these valves can produce varying amounts of reactor
coolant leakage through either normal operational wear or
mechanic-al d~eterioration. The RCS PIV Leakage LCO allows
RCS high pressure operation when leakage through these
valves exists in amounts that do-not compromise safety.

The PIV leakage limit applies to each individual valve.'
Leakage through both series PIVs in a line must be included
as part of the identified LEAKAGE, governed by LCO 3.4.13,
"RCS Operational -LEAKAGE." This is true during operation
only when the loss of RCS mass throu~gh two series valves is
determined by a water inventory balance (SR 3.4.13.1). A
known component of the identified LEAKAGE before operation
begins is the least of the two individual leak rates
determined for leaking series PIVs during the required
surveillance testing; leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is
leaktight.

Although this specification provides a limi't on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components.
Failure consequences could be a loss-of-coolant accident
(LOCA) outside of containment, an unanalyzed accident, which
could degrade the ability for low pressure injection.

The basis for this LCO is the 1975 NRC "Reactor Safety
Study" (Ref. 4) that identified potential intersystem LOCAs
as a significant contributor to the risk of core melt. A
subsequent study (Ref. 5) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs.

(continued)
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RCS PIV Leakage
B 3.4.14

BASES

BACKGROUND
(continued)

PIVs are provided to isolate the RCS from the following
typically connected systems:

a. Residual Heat Removal (RHR) System;

b. Safety Injection System; and

C. Chemical and Volume Control System.

The PIVs are listed in the FSAR, Section 3.9 (Ref. 6).

Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a
fission-product barrier.

APPLICABLE
SAFETY ANALYSES

LCO

Reference 4 identiff`e -d potential intersystem LOCAs as a
significant contributor to the risk of core melt. .The

dominant accident sequ~ence in the intersystem LOCA category
is the failure of the low pressure portion of the RHR System
outýTde of containment. The accident is the result of a
postulated failure of the PIVs, which are part of the RCPB,
and the subsequent pressurization of the RHR System
downstream of the PIVs from the RCS. Because the low
pressure portion of the RHR System is typically designed for
600 psig, overpressurization failure of the RHR low pressure
line would result in a LOCA outside containment and
subsequent risk of core melt.-

Reference 5 evaluated various PIV configurations, leakage
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem
LOCA.

RCS PIV leakage satisfies Criterion 2 of the NRC Policy
Statement.

RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases

(continued)
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RCS PIV Leakage
B 3.4.14

BASES

LCO significantly suggests that something is operationally wrong
(continued) and corrective action must be taken.

The LCO PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate limit based on valve size was superior to a
single allowable value._

Reference 7 permits leakage testing at a lower pressure
differential than between the specified maximum R CS pressure
and the normal pressure of the connected system during RCS
operation (the maximum pressure differential) in those types
of valves in which the higher service pressure will tend to
diminish the overall leakage channel opening. In such-
cases, the observed rate may be adjusted to the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one-half
power.

APPLICABILITY In MODES 1, 2, 3, and 4, this LCO applies because the PIV
leakage potential is greatest when the RCS is pressurized.

In MODES 5 and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS The Actions are modified by three Notes. Note 1 provides
clarification that each flow path allows separate entry into
a Condition. This is allowed based upon the functional
independence of the flow path. Note 2 requires an
evaluation of affected systems if a PIV is inoperable. The
leakage may have affected system operability or isolation of
a leaking flow path with an alternate valve may have
degraded the ability of the interconnected system to perform
its safety function. Note 3 allows unisolating flow paths
which have been isolated in accordance with the ACTIONS.

(conti nued)
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RCS PIV Leakage
B 3.4.14

BASES

ACTIONS This may be necessary to place systems in service to support
(continued) necessary operations, such as unisolating RHR and placing

decay heat removal system in service to support operation in
MODE 4. The administrative controls assure the system's
f-lowpath is not unisolated unless the RCS pressure is below
the design pressure of the system.

A.1 and A.2

The flow path must be isolated. Required Actions A.1 and A.2
are modified by a Note that the valve used for isolation
must meet the same leakage requirements as the PIVs and must
be in the RCPB.

Required Action A.1 requires that the isolation with one,
valve must be performed within 4 hours. Four hours provides
time to reduce leakage in excess of the allowable limit and
to isolate the affected system if leakage cannot be red-uced.
The 4 hours allows the actions and restricts the operation
with leaking isolation valves.

The 72 hour Completion Time after exceeding the limit allows
for the restoration of the leaking PIV to OPERABLE status.
This timeframe considers the time required to complete this
Action and the low probability of a second valve failing
during this period.

B.1 and B.2

If leakage cannot be reduced with the system isolated, the
plant must be brought to a MODE in which the requirement
does not apply. To achieve this status, the plant must be
brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
This Action may reduce the leakage and also reduces the
potential for a LOCA outside the containment. The allowed
Completion Times are reasonable based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

(continued)
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RCS PIV Leakage
B 3.4.14

BASES (continued)

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on each RCS PIV or isolation
valve used to satisfy Required Action A.1 and Required
Action A.2 is required to ve~rify that leakage is below the
specified limit and to identify each leaking valve. The
leakage limit of 0.5 gpm per inch of nominal valve diameter
up to 5 gpm maximum applies to each valve. Leakage testing
requires a stable pressure condition.

For the two PIVs in series, the leakage requirement applies
to each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually
leakage tested, one valve may have failed completely and not
be detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost.

Testing is to be performed every [8 months, a typic'al
refueling cyc-le, if the plant does not go into MODE 5 for at
least 7 days. The 18 month Frequency is required in
10 CFR 50.55a(g) (Ref. 8) as contained in the InserviceI Inspection Program, is within the American Society of.Mechanical1 Engineers (ASME) Code, Section XI (Ref. 9), andis based on the need to perform such surveillances under the
conditions that apply during an outage and the potential for
an unplanned transient if the Surveillance were performed
with the reactor at power.

In addition, testing must be performed once after the valve
has been opened by flow or exercised to ensure.tight
reseating. PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating a valve.

The leakage limit is to be met at the RCS pressure
associated with MODES 1 and 2. This permits leakage testing
at high differential pressures with stable conditions not
possible in the MODES with lower pressures.

(conti nued)
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RCS PIV Leakage
B 3.4.14

BASES

SURVEILLANCE SR 3.4.14.1 (continued)
REQUIREMENTS

Entry into MODES 3 and 4 is allowed to establish the
necessary differential pressures and stable conditions to
allow for performance of this Surveillance. The Note that
all-ows this provision is complementary to the Frequency of
prior to entry into MODE 2 whenever the unit has been in
MODE 5 for 7 days or more, if leakage testing has not been
performed in the previous 9 months. In addition, this
Surveillance is not required to be performed on the RHR
System when the RHR System is aligned to the RCS in the
shutdown cooling mode of operation. PIVs contained in the
RHR shutdown cooling flow path must be leakage rate tested
after RHR is secured and stable unit conditions and the
necessary differential pressures are established.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Section 50.2, "Definitions---Reactor Coolant Pressure
Boundary."

2.' Title 10, Code of Federal Regulations, Part 50,'
Section 50.55a, "Codes and Standar~ds," Subsection.(c),
"Reactor Coolant Pressure Boundary."

3. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section V, "Reactor Containment," General
Design Criterion 55, "Reactor Coolant Pressure
Boundary Penetrating Containment."

4. U.S. Nuclear Regulatory Commission (NRC), "Reactor
Safety Study--An Assessment of Accident Risks in U.S.
Commercial Nuclear Power Plants," Appendix V,
WASH-1400 (NUREG-75/014), October 1975.

5. U.S. NRC, "The Probability of Intersystem LOCA:
Impact Due to Leak Testing and Operational Changes,"I
NUREG-0677, May 1980.

6. Watts Bar FSAR, Section 3.9, "Mechanical Systems and
Components" (Table 3.9-17).

7. ASME Boiler and Pressure Vessel Code, Sectio'n XI,
Subsection IWV, "Inservice Testing of Valves in
Nuclear Power Plants," parag-raph IWV-3423(e).

(continued)
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B 3.4.14

BASES

REFERENCES
(conti nued)

8. Title 10, Code of Federal Regulations, Part 50,
Section 50.55a, "Codes and Standards," Subsection (g),
"Inservice Inspection Requirements."

9. ASME Boiler and Pressure Vessel Code, Section XI,
Subsection IWV, "Inservice Testing of Valves in
Nuclear Power Plants," Paragraph IWV-3422.
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RCS Leakage Detection Instrumentation
B 3.4.15

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means
for detecting and, to the extent practical, identifying the
location of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for
selecting leakage detection systems.

Leakage detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0-.5
to 1.0 gpm can be readily-detected in contained volumes by
monitoring changes in water level, in flow rate, or in the
operating frequency of a pump. The containment pocket sump
used to collect unidentified LEAKAGE is instrumented to
alarm for increases of 0.5 to 1.0 gpm in the normal flow.
rates. This sensitivity is acceptable-for detecting
increases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected by radiation
monitoring instrumentAtion. Reactor coolant radioactivity
levels will be low during initial reactor startup and fora
few weeks thereafter, until activated corrosion products
have been formed and fission products appear from
fuel-element-claddinq- contamination or cladding defects.
Instrument sensitivities of 109 uiCi/cc radioactivity for
particulate monitoring and of 10-6 jsCi/cc radioactivity for
gaseous monitoring are practical for these leakage detection
systems. Radioactivity detection systems are included for
monitoring both particulate and gaseous activities because
of their -ensitivities and rapid responses to RCS LEAKAGE.

APPLICABLE The need to evaluate the severity of an alarm or an
SAFETY ANALYSES indication is important to the operators, and the ability to

compare and verify with indications from other systems is

(conti nued)
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RCS Leakage Detection Instrumentation

B 3.4.15

BASES

APPLICABLE necessary. The system response times and sensitivities are
SAFETY ANALYSES described in the FSAR (Ref. 3).

(continued)
The safety significance of RCS LEAKAGE varies widely
depending on its source, rate, and duration. Therefore,
detecting, as well as monitoring, RCS LEAKAGE into the
containment, area are necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE provides
quantitative information to the operators, allowing them to
take corrective action should a leak detrimental to the
safety of the unit and the public occur.

RCS leakage detection instrumentation satisfies Criterion 1
of the NRC Policy Statement.

LCO One method of protecting against large RCS leakage derives
from the ability of instruments to rap'idly detect extremely
small leaks. This LCO requires instruments of diverse
monitoring principles to be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in time to 'allow actions to place the plant in a safe
condition when RCS LEAKAGE indicates possible RCPB
degradation.

The LCO is satisfied when monitors of-diverse measurement
means are available. Thus, the containment pocket sump
level monitor, in combination with a gaseous and particulate
radioactivity monitor, provides an acceptable minimum.

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS leakage detection instrumentation is
required to be OPERABLE.

In MODE 5 or 6, the temperature is to be :5 200*F and
pressure is maintained low or at atmospheric pressure.
Since the temperatures and pressures are far lower than
those for MODES 1, 2, 3, and 4, the likelihood of leakage
and crack propagation are much smaller. Therefore, the
requirements of this LCO are not applicable in MODES 5
and 6.

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES (continued)

ACTIONS A.1 and A.2

With the required containment pocket sump level monitor
inoperable, no form of grab sampling can provide the
equivalent information; however, the containment atmosphere
radioactivity monitor will provide indications of changes inleakage. Together.with the atmosphere monitor, the periodic
surveillance for RCS water t~nventory balance, SR 3.4.13.1,
must be performed at an increased frequency of 24 hours toprovide information that is adequate to detect leakage.

Restoration of the sump monitor to OPERABLE status in a
Completion Time of 30 days is required to regain the
function after the monitor's failure. This time is
acceptable, considering the Frequency and'adequacy of
the RCS water inventory balance required by Required
Action A.1.

Required Action A.1 is modified by a Note that indicates
that the provisions of LCO 3.0.4 are not-applicable. As a
result, a MODE change is allowed when the containment sump
monitor is inoperable. This allowance is provided because
other instrumentation is available to monitor-RCS leakage.'

B.1.1, B.1.2, and B.2

With both gaseous and particulate containment atmosphere
radioactivity-monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and
analyzed or water inventory balances, in accordance with
SR 3.4.13.1, must be performed to provide alternate periodicinformation. With a sample obtained and analyzed or water
inventory balance performed every 24 hours, the reactor maybe operated for up to 30 days to allow restoration of at
least one of the radioactivity monitors.

The 24 hour interval provides periodic information that is
adequate to detect leakage. The 30 day Completion Timerecognizes at 'least one other form of leakage detection is
available.

(continued)
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ACTIONS B-1.1, B.1.2, and B-2 (continued)

Required Action B.1 and Required Action B.2 are modified by
a Note that indicates that the provisions of LCO 3.0.4 are
not applicable. As a result, a MODE change is allowed when
the gaseous and particulate containment atmosphere
radioactivity monitor channel is inoperable. This allowance
is provided because other instrumentation is available to
monitor for RCS LEAKAGE.

C.1 and C.2

If a Required Action of'Condition A or B cannot be me ' t, the
plant must be brought to a MODE in which the requirement
does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are -reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

D.1

With all required monitors inoperable, no automatic means
of monitoring leakage are available, and immediate plant
shutdown in accordance with LCO 3.0.3 is required.

SURVEILLANCE SR 3.4.15.1
REQUIREMENTS

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of
the containment atmosphere radioactivity monitor. The check
gives reasonable confidence that the channel is operating
properly. The Frequency of 12 hours is based on instrument
reliability and is reasonable for detecting off-normal
conditions.

SR 3.4.15.2

SR 3.4.15.2 requires the performance of a COT on the
required containment atmosphere radioactivity monitor. The
test ensures that the monitor can perform its function in

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.4.15.2 (conti nued)

the desired manner. The test verifies the alarm setpoint
and relative accuracy of the instrument string. The
Frequency of 92 days considers instrument reliability, and
operating experience has shown that it is proper for
detecting degradation.

SR 3.4.15.3 and SR 3.4.15.4

These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS leakage detection instrumentation
channels. The calibration verifies the accuracy of the
instrument string, including the instruments located inside
containment. The Frequency of 18 months, is a typical
refueling cycle and considers channel reliability. Again,
operating experience has proven that this Frequency is-
acceptable..

1. 10 CFR 50, Appendix A, General Design Criterion 30,
"Quality of Reactor Coolant Pressure Boundary."

2. Regulatory Guide 1.45, "Reactor Coolant Pressure
Boundary Leakage Detection Systems," U.S. Nuclear
Regulatory Commission.

3. Watts Bar
Systems."
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RCS Specific Activity
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 RCS Specific Activity

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The-maximum dose to the whole body and the thyroid an
individual at the site boundary can' receive for 2 hours
during an accident is specified in 10 CFR 100 (Ref. 1). The
limits on specific activity ensure that the doses are held
to a small fraction of the 10 CFR 100 limits during analyzed
transients and accidents.

The RCS specific activity LCO limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the *offsite
radioactivity dose consequences in the event of a steam
generator ~tube rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE
EQUIVALENT 1-131 and gross specific activity. The allowable
levels are intended to limit the 2 hour dose at the site
boundary to a small fradtion of the 10 CFR 100 dose
guideline limits. The limits in the LCO are standardized,
based on parametric evaluations of offsite radioactivity
dose consequences for typical site locations.

The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a'broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

The LCO limits on the specific activity of the reactor
coolant ensures that the resulting 2 hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guideline limits following a SGTR accident. The SGTR
safety analysis (Ref. 2) assumes the specific activity of
the reactor coolant at the LCO limit and an existing reactor
coolant steam generator (SG) tube leakage rate of 1 gpm.
The safety analysis assumes the specific activity of the
secondary coolant at its limit of 0.1 uCi/gm DOSE EQUIVALENT
I-131.from LCO 3.7.14, "Secondary Specific Activity."

(conti nued)
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BASES

APPLICABLE The analysis for the SGTR accident establishes the
SAFETY ANALYSES acceptance limits for RCS specific activity. Reference to

(continued) this analysis is used to assess changes to the unit that
could affect RCS specific activity, as they relate to the
*.acceptance limits.

The analysis is for two cases of reactor coolant specific
activity. One case assumes specific activity at 1.0 usCi/gm
DOSE EQUIVALENT 1-131 with a concurrent large iodine spike
that increases the 1-131 activity in the reactor coolant by
a factor of about 50 immediately after the accident. The
second case assumes the initial reactor coolant iodine
acti vity at 60.0 uiCi/gm DOSE EQUIVALENT 1-131 due to a
preaccident iodine spike caused by an RCS transient. In
both cases, the noble gas activity in the reactor coolant
assumes 1% fail'ed fuel, which appro~ximates the LCO limit of
100/E uCi/gm for gross specific activity.

The analysis also assumes -a Toss of offsite power at the
same time as the SGTR event. The SCIR causes a reduction
In reactor coolant inventory. The reduction initiates a
reactor trip from a low pressurizer pres~sure signal-or an
RCS overtemperature AT signal.

The coincident 'loss of offsite power causes the steam dump
valves to close to protect the condenser. The rise in
pressure in the ruptured SG discharges radioactively
contaminated steam to the atmosphere through the SG
power-operated relief valves and the main steam safety
valves. The unaffected SGs remove core-decay heat by
venting steam to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of aSGTR accident are within a small fraction of the Reference 1
dose guideline limits.. Operation with iodine-specific
activity levels greater than the LCO limit is permissi-ble,
if the activity levels do not exceed the limits shown in
Figure 3.4.16-1, in the applicable specification, for more
than 48 hours. The safety analysis has concurrent and
preaccident iodine spiking levels up to 60.0 uCi/g DOSE
EQUIVALENT 1-131.

The remainder of the above-limit permissible iodine levels
shown in Figure 3.4.16-1 are acceptable because of the low

(conti nued)
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APPLICABLE
SAFETY ANALYSES

(conti nued)

LCO

APPLICABILITY

probability of a SGTR accident occurring during the
established 48 hour time limit. The occurrence of a SGTR
accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose
guideline limits.

The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.

RCS specific activity satisfies Criterion 2 of the NRC
Policy Statement.

,.The specific iodine activity is limited to 1.0 jaCi/gm DOSE
EQUIVALENT 1-131, and the gross specific activity in the
reactor coolant -is limited to the number'of yCi/gm equal, to
100 divided by E (average disintegration energy of the sum
of the average beta and gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALENT 1-1.31 ensures the
2 hour thyroid dose to ah individual at the site boundary.
during the Design Basis Accident (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2 hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LCO may result in reactor coolant
radioactivity levels that could, in the event of a SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose
guideline limits.

In MODES 1 and 2, and in MODE 3 with RCS average temperature
ý!:500*F, operation within the LCO limits for DOSE EQUIVALENT
1-131 and gross specific activity are necessary to cintain
the potential consequences of a SGTR to 'within the
acceptable site boundary dose values.

For operation in MODE 3 with RCS average temperature
< 500'F, and in MODES 4 and 5, the release of radioactivity
in the event of a SGTR is unlikely since the saturation

(continued)
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RCS Specific Activity
B 3.4.16

BASES

APPLICABILITY pressure of the reactor coolant is below the lift pressure
(continued) settings of the main steam safety valves.

ACTIONS A.1 and A.2

With the DOSE EQUIVALENT 1-131 greater than the LCO limit,
samples at intervals of 4 hours must be taken to demonstrate
that the limits of Figure 3.4.16-1 are not exceeded. The
Completion Time of 4 hours is required to obtain and analyze
a sample. Sampling is to continue to provide a trend.

The DOSE EQUIVALENT 1-131 must be restored to within limits
within 48 hours. The Completion Time of 48 h6urs is
allowed, since the limit violation may have resulted from
normal iodine spiking.

B.1 and B.2

With the gross specific activity in excess of the allowed
limit, an analysis must be performed-within 4 hours to
determine DOSE EQUIVALENT 1-131. *The Completion Time of
4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS average
temperature,< 500OF lowers the saturation pressure of the
reactor coolant below the setpoints of the main steam safety
valves and prevents *venting the SG to the environment in an
SGTR event. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
beloW 500*F from full power conditions in an orderly manner
and without challenging plant systems.

C.'

If a Required Action and the associated Completion Time of
Condition A are not met or if the DOSE EQUIVALENT 1-131 is
in the unacceptable region of Figure 3.4.16-1, the reactor
must be brought to MODE 3 with RCS average temperature
< 5000F within 6 hours. The Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
below 500*F from full power conditions in an orderly manner
and without challenging plant systems.

(conti nued)

Unit 1 B 3.4-92 Amendment 0
WATTS BAR Draft 08/9 2



RCS Specific Activity
B 3.4.16

BASES (continued)

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

The Surveillance requires performing a gamma-isotopic
analysis as a measure of the gross specific activity of the
reactor coolant at least once every 7 days. While basically
a quantitative measure of radionuclides with half lives
longer than 15 minutes, excluding iodines, this measurement
is the sum of the degassed gamma activities and the gaseous
gamma activities in the sample taken. This Surveillance
provides an indication of any increase in gross specific
activity.

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with Tat
least 5000F. The 7 day Frequency considers the u eiho
of a gross fue,1 failure during the time.

SR 3.4.16.2

This Surveill-anc'e is performed in MODE 1 only to ensure
iodine remains within limit during normal operation and
following fast power changes when fuel failure is more apt
to occur.. The 14 day Frequency is adequate to trend changes
in the iodine-activity level, considering gross activity is
monitored every 7 days. The Frequency, between 2 and
6 hours after a power change Ž: 15% RTP within a 1 hour
period, is established because the iodine levels peak during
this time following fuel failure; samples at other times
would provide inaccurate results.

SR 3.4.16.3

A radiochemical analysis for E determination is required
every 184 days (6 months) witb the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LCO and is required to verify plant operation
within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per
disintegration for isotopes with half lives longer than
15 minutes,_excluding iodines. The Frequency of 184 days
recognizes E does not change rapidly.

(conti nued)
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SURVEI LLANCE
REQUIREMENTS

REFERENCES

SR 3.4.16.3 (continued)

This SR has been modified by a Note that indicates sampling
is required to be performed within 31 days after a minimum
of 2 effective full power day-s and 20 days of MODE 1
operation have elapsed since the reactor was last
subcritical for at least 48 hours. This ensures that the
radioactive materials are at equilibrium so the analysis for
E is representative and not skewed by a crud burst or other
similar abnormal event.

1. Title 1O,"Code of Federal Regulations, Part 100.11,
"Determination of Exclusion Area, Low Population Zone,
and Population Center Distance," 1973.

2. Watts Bar FSAR, Section 15.4, "Condition IV - Limiting
Faults."
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RCS Loops -Test Exceptions
B 3.4.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 RCS Loops -Test Exceptions

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The primary purpose of this test exception is to provide an
exception to LCO 3.4.4, "RCS LQops -MODES 1 and 2," to
permit reactor criticality under no flow conditions during
certain PHYSICS TESTS (natural circulation demonstration,
station blackout, and loss of offsite power) to be performed
while at low THERMAL POWER levels. Section XI of
10 CER Part 50, Appendix B (Ref. 1), requires that a test
program be establishedI to ensure that structures, systems,
and components will perform satisfactorily in service. All
funct'ions necessary to ensure that the spercified design
conditions are not exceeded during normal operation and
anticipated operational occurrences must be tested. This
testing is an integral part of the design, construction~, and
operation of the power plant as specified in GOC 1, Quality
Standards and Records (Ref. 2).

The key objectives of a te~st program are to provide
assurance that the facility has been adequately designed to
validate the analytical models used in the design and
analysis, to verify the assumptions used to predict plant
response, to provide assurance that installation of
equipment at the unit has been accomplished in accordance
with the design, and to verify that the operating and
emergency procedures are adequate. Testing is performed
prior to initial criticality, during startup, and following
low power operations.

The tests will include verifying the ability to establish
and maintain natural circulation following a plant trip
between 10% and 20% RTP, performing natural circulation
cooldown on emergency power, and during the cooldown,
showing that adequate boron mixture occurs and that pressure
can be controlled using auxiliary spray and pressurizer
heaters powered from the emergency power sources.

The tests described above require operating the plant
without forced convection flow and as such are not bounded
by any safety analyses. However, operating experience has

(continued)
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RCS Loops--Test Exceptions
B 3.4.17

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

LCO

APPLICABILITY

demonstrated this exception to be safe under the present
applicability.

The RCS loops -test exceptions satisfies Criterion 3 of the
NRC Policy Statement.

This LCO provides an exemption to the requirements of
LCO 3.4.4, "RCS Loops -MODES 1 and 2."

The LCO is provided to allow for the performance of PHYSICS
TESTS in MODE 2 (after a refueling), where the-core cooling
requirements are significantly different than af 'ter the core
has been operating. Without the LCO, plant operations would
be held-bound to the normal operating LCOs for reactor
coolant loops and circulation (MODES 1 and 2), and the
appropriate tests could not P-e 'Performed..

In MODE 2, where core power level is considerably lower and
the associated PHYSI-CS TESTS must be performed, operation is*
allowed under no flow conditions provided THERMAL POWER
:5 P-7 and the'reactor trip setpoints of the 'OPERABLE power
level channels are set :5 25% RTP. This ensures, if some
problem caused the plant to enter MODE 1 and start
increasing plant power, the Reactor Trip System (RIS) would
automatically shut it down before power became too high, and
thereby prevent violation of fuel design limits.

The exemption is allowed even though there are no bounding
safety analyses. However, these tests are performed under
close supervision during the test program and provide
valuable information on the plant's capability to cool down
without offsite power available to the reactor coolant
pumps.

This LCO is applicable when performing low power PHYSICS
TESTS without any forced convection flow. This testing is
performed to establish that heat input from nuclear heat
does not exceed the natural circulation heat removal
capabilities. Therefore, no safety or fuel design limits
will be violated as a result of the associated tests.

(conti nued)
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RCS Loops--Test Exceptions
B 3.4. 17

BASES (continued)

ACTIONS A. I

When THERMAL POWER is a- the P-7 interlock setpoint 10%, the
only acceptable action is to ensure the reactor trip
breakers are opened immediately in accordance.-with-Required
Action A.1 to prevent operation of the fuel beyond its
design limits. Opening the reactor trip breakers will
shutdown the reactor and prevent operation of the fuel
outside of its design limits.

SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.4.17.1

Verification that the power level is < the P-7 interlock
setpoint (10%) will ensure that the fuel design criteria are,
not violated during the performance of the PHYSICS TESTS.
The Frequency of once per hour is adequate to ensure that
the power level, does not exceed the limit. Plant operations
are conducted slowly during the performance of PHYSICS TESTS
and monitoring the power level once per hour is sufficient
to ensure that the power level'does not exceed the limit.

SR 3.4.17.2

The power range and intermediate range neutron detectors and
the P-7 interlock setpoint must be verified to be OPERABLE
and adjusted to the proper value. An ACOT i~s performed
within 12 hours prior to initiation of the PHYSICS TESTS.
This will ensure that the RTS is properly aligned to provide
the required degree of core protection during the
performance of the PHYSICS TESTS. The time limit of
12 hours is sufficient to ensure' that the instrumentation is
OPERABLE shortly before initiating PHYSICS TESTS.

1. Title 10 Code of Federal Regulations, Part 50,
Appendix B, "Quality Assurance Criteria for Nuclear
Power Plant and Fuel Reprocessing Plants."

2. Title 10 Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria for Nuclear Power
Plants," 1988.
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Accumul ators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown'phase of a
loss-of-coolant accident (LOCA), to provide inventory to
help accomplish the refill phase that follows thereafter,
and to provide Reactor Coolant System (RCS) makeup for a
small-break LOGA.

The blowdown phase of a large-break LOCA is the initial
period of the tr 'ansient during which the RCS departs from
equilibrium conditions, and heat from fission-product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching-that
of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowd~own phase, reactor coolant inventory has vacated the
core through steam flashing and ejection out through the
break. The core is essentially in adiabatic heatup. The
balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the
core and ongoing re-flood of the core with the addition of
safety injection (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actions are required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS,
if RCS pressure decreases below the accumulator pressure.

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a
motor-operated isolation valve and two check valves in
series. The motor-operated isolation valves are interlocked
by P-11 with the pressurizer pressure measurement channels
to ensure that the valves will automatically open as RCS
pressure increases to above the permissive circuit P-l1
setpoi nt.

(continued)
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Accumul ators
B 3.5.1

BASES

BACKGROUND
(conti nued)

This interlock also prevents inadvertent closure of the
valves during normal operation prior to an accident. The
valves will automatically open, however, as a result of an
SI signal. These features ensure that the valves meet the
requirements of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref. 1) for "operating
bypasses" and that the accumulators will be available for
injection without reliance on operator action.

The accumulator size, water volume, and nitrogen cover
pressure are selected so that three of the four accumulators
are sufficient to partially cover the core before
significant clad melting or zirconium-water reaction can
occur following a LOCA. The need to ensure that three
accumulators are adequate for this function is consistent
with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of the LOCA.

APPLICABLE
SAFETY ANALYSES

The accumulators ýre assumed OPERABLE in both the
large- and small-break LOCA 'analyses at full power (Ref. 2).
These are the Design Basis Accide 'nts (DBAs) that establish
the acceptance limits for the accumulators. Reference to
the analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA, with or without a loss
of offsite power, the accumulators provide the sole sour-ce
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conser'vatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start, come to rated
speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large-break LOCA is a double-ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

(conti nued)
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APPLICABLE
SAFETY ANALYSES

(conti nued)

As a conservative estimate, no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for SI signal
generation. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large-break LOCA.

The worst-case small-break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
centrifugal charging pumps both play a part in terminating
the rise in clad temperature. As-break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the centrifugal charging
pumps become solely responsible for terminating the
temperature increase.

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46: (Ref. 3)
will be met following a LOCA:

a. Maximum fuel element cladding temperature is :!: 22000F;

b. Maximum cladding oxidation is :5 0.17 times the total
cladding thickness before oxidation;

C. Maximum hydrogen generation from a zirconium-water-
reaction is :5 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry;

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long-term cooling
requirements of 10 CFR 50.46.

(continued)
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(conti nued)

For both the large- and small-break LOCA analyses, a nominal
contained accumulator water volume is used. The contained
water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty. For large breaks, an
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling and subsequent spill through the break during the
core re-flooding portion of the transient. The analysis
makes a conservative assumption with respect to ignoring or
taking credit for line water volume from the accumulator to
the check valve. The safety analysis assumes values of 7627
gallons and 8082 gallons. To allow for instrument
inaccuracy, values of 7717 gallons and 7961 gallons are
specified.

The minimum boron concentration setpoint is used in the
post-LOCA boron concentration calculation. The calculation
is performed to assure reactor subcriticality in a post--LOCA
environment, Of particular interest is the large-break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post-LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the cold
leg to hot leg recirculation injection switchover time and
minimum sump pH.

The large- and small-break LOCA analyses are performed at
the minimum nitrogen cover pressure, since sensitivity
analyses have demonstrated that- higher nitrogen cover
pressure results in a computed peak clad temperature
benefit. The maximum nitrogen cover pressure l-imit prevents
accumulator relief valve actuation, and ultimately preserves
accumulator integrity. The LOCA analysis assumes a value of
585 psig. To account for the accumulator tank design
pressure rating, and to allow for instrument accuracy,
values of > 602 psig and < 661 psig are specified.

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses
(Refs. 2 and 4).

The accumulators satisfy Criterion 3 of the NRC Policy
Statement.

(conti nued)
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B 3.5.1

BASES (continued)

The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling safety function following a LOCA. Four
accumulators are required to ensure that 100% of the
contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumpti-on that
the contents of one accumulator spills through the break. If
fewer than three accumulators are injected during the
blowdown phase of a LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 3) could be violated.

For an accumulator to be considered OPERABLE, the isolation
-valve must be fully open with power removed, and the limits
established in the SRs for contained volume, boron
concentration, and nitrogen cover pressure must be met.

APPLICABILITY In, MODES 1 and 2, and in MODE 3 with RCS pressure
>'1000 psig, the accumulator OPERABILITY requirements are
based on full power operation. Although cooling
requirements decrease as power decreases, the accumulators
are st'ill required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000.psig. At
pressures :5 1000 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46
(Ref. 3) limit of 2200*F.

In MODE 3, with RCS pressure 5 1000 psig, and in MODES 4, 5,
and 6, the accumulator motor-operated isolation valves are
closed to isolate the accumulators from the RCS. This
allows RCS cooldown and depres~surization without discharging
the accumulators into the RCS or requiring depressurization
of the accumulators.

ACTIONS A. 1

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be

(continued)
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B 3.5.1

BASES

ACTIONS A-1 (continued)

reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
re-covered core during the early re-flooding phase of a
large-break LOCA is sufficient to keep that portion of the
core subcritical. One accumulator below the minimum boron
concentration limit, .however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during re-flood. Boiling of ECCS water in
the core during re-flood concentrates boron in the saturated
liquid that remains in the core. In addition, current
analysis techniques demonstrate that the accumulators do not
discharge following a large main steam line break for the
majority of plants. Even if they do discharge, their impact
is minor and not a design limiting event. Thus, 72 hours is
allowed to return the boron concentration to within limits.

B.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within 1 hour. In this Condition, the
required contents of three accu 'mulators cannot be assumed to
reach the core during a LOCA. Due to the severity of the
consequences sh *ould a LOCA occur in these conditions, the
1-hour Completion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen
cover pressure ensures that prompt action will be taken to
return the inoperable accumulator to OPERABLE status. The
Completion Time minimizes the potential for exposure of the
plant to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to MODE 3
within 6 hours and pressurizer pressure reduced to
< 1000 psig within 12 hours. The allowed Completion Times

(continued)
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BASES

ACTIONS C.1 (continued)

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

0.1

If more than one accumulator is inoperable, the plant is in
a condition outside the accident analyses; therefore,
[CO 3.0.3 must be entered immediately.

-SURVEILLANCE, SR 3.5.1.1
REQUIREMENTS

Each accumulator valve should be verified to be fully open
every 12 hours. This verification ensures that the _

accumulators are available for injection and ensures timely
discovery if a valve should be less than fully openh. If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor-oper'ated valve
position should not change with power removed, a closed.
valve could result in not meeting accident analyses
assumptions. This Frequency is considered reasonable in
view of other administrative controls that ensure a
mispositioned isolation valve is unlikely.

SR 3.5.1.2 and SR 3.5.1.3

Every 12 hours, borated water volume and nitrogen cover
pressure are verified for each accumulator. This Frequency
is sufficient to ensure adequate injection during a LOCA.
Because of the static design of the accumulator, a 12-hour
Frequency usually allows the operator to identify changes
before limits are reached.- Operating experience has shown
this Frequency to be appropriate for early detection and
correction of off-normal trends.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)

ISR 3.5.1.4

The boron concentration should be verified to be within
required limits for each accumulator every 31 days since the
static design of the accumulators limits the ways in which
the concentration can be changed. The 31-day Frequency i~s
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage. Sampling
the affected accumulator within 6 hours after a 77 gallon
(1% volume) increase will identify whether inleakage has
caused a reduction in boron concentration to below the
required limit. It is not necessary to verify boron
concentration if the added water inventory is from the
refueling. water storage tank (RWST), because the water
contained in the RWST is witihin thie accumulator boron
concentration.requirements. This is consistent with the
recommendation of NUREG-1366 (Ref. 5).

SR 3.5.1.5

Verific *ation every 31 days that power is removed from each
accumulator isolation valve operator when the pressurizer
pressure is > 2000 psig ensures that an active fa~ilure could
not result in the undetected closure of an accumulator
motor-operated isolation *va-lve. If this were to occur, only
two accumulators would be available for injection given a
single failure coincident with a LOCA. Since power is
removed under administrative control, the 31-day Frequency
will provide adequate assurance that power is removed.

The allowance that the Surveillance is only required when
pressurizer pressure is >.2000 psig allows power to be
supplied to the motor-operated isolation valves when
pressurizer pressure is <2000 psig, thus allowing
operational flexibility by avoiding unnecessary delays to
manipulate the breakers during plant startups or shutdowns.
Even with power supplied to the valves, inadvertent closure
is prevented by the RCS pressure interlock associated with
the valves.

Should closure of a valve occur in spite of the interlock,
the SI signal provided to the valves would open a closed
valve in the event of a LOCA.

(continued)
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BASES (continued)

1. IEEE Standard 279-1971, Criteria for Protection
Systems for Nuclear Power Generating Stations."

2. Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System."

3. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants."

4. Watts Bar FSAR, Section 15, "Accident Analysis."

5. NUREG-1366, Improvements to Technical Specifications
Surveillance Requirements, (DRAFT).

Unit 1
WATTS BAR

B 3.5-9 Amendment 0
Draft 08/92

REFERENCES



ECCS - Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS -Operating

BASES

BACKGROUND The function of the ECCS is to provide core cooling and
negative reactivity to ensure that the reactor core is
protected after any of the following accidents:

a. Loss-of-coolant accident (LOCA), coolant leakage
greater than the capability of the normal charging
system;

b. Rod ejection accident;

C. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant *accident where primary
cooldown could add enough-positive reactivity to achieve
criticality and return-to significant power.

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor subcritical and the
containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps, suction is
switched to the containment sump for cold leg recirculation.
After approximately 15 hours, the ECCS flow is shifted to
the hot leg recirculation phase to provide a backflush,
which would reduce the boiling in the top of the core and
any resulting boron precipitation.

The ECCS consists of three separate subsystems: centrifugal
charging (high head), safety injection (SI) (intermediate
head), and residual heat removal (RHR) (low head). Each
subsystem consis~ts of two redundant, 100% capacity trains.

(conti nued)
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ECCS - Operating
B 3.5.2

BASES

BACKGROUND The ECCS accumulators and the RWST are also part of the
(continued) ECCS, but are not considered part of an ECCS flow path as

descri~bed by this [CO..

The ECCS flow'paths consist of piping, valves, heat
exchangers, and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the
centrifugal charging pumps, the RHR pumps, heat exchangers,
and the SI pumps. Each of the three subsystems consists of
two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem
design provides the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, a suction
header supplies water from the RWST to the ECCS pumps.
Separate piping supplies each subsystem and each train
within the- subsystem. The discharge from the SI and RHR
pumps divides and feeds an injection line to.each of the RCS
cold legs. Throttle val 'ves and piping hydraulic design are
set to balance the flow to the RCS and prevent pump runout.
This balan'ce ensures sufficient flow to the core to meet the
analysis assumptions following a LOCA in one of the RCS cold
legs.

For LOCAs that are too small to depressurize the RCS below
.the shutoff head of the SI pumps, the ce-ntr-ifugal charging
pumps supply water until the RCS pressure decreases below
the SI pump shutoff head. During this period, the steam
generators are used to provide part of the core cooling
function.

During the recirculation phase of LOCA recovery, RHR pump
suction is transferred to the containment sump. The RHR
pumps then supply the other ECCS pumps. Initially,
recirculation is through the same paths as the injection
phase. Subsequently, recirculation provides injection to
the hot and cold legs simultaneously.

(conti nued)
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ECCS - Operating
B 3.5.2

BASES

BACKGROUND
(continued)

APPL ICABLE
SAFETY ANALYSES

The centrifugal charging subsystem of the ECCS also
functions to supply borated water to the reactor core
following increased heat removal events, such as a main
steam line break (MSLB). The limiting design conditions
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for LCO 3.4.12, "Cold
Overpressure Mitigation System (COMS)," for the basis of
these requirements.

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard loads is accomplished in
a programmed time sequence for a loss of offsite power. If
offsite 'Power is available, the safeguard loads start
immediately. If offsite power is not available, the
engineered safety feature buses shed normal operiting 'Foads
and are connected to the emergency diesel generators (EDGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,_
sequenced loading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in [CO 3.5.1,
"Accumulators," and [CO 3.5.4, "Refueling Water Storage Tank
(RWST), " provide the cooling water necessary to meet GDC 35
(Ref. 1).

The LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CER 50.46 (Ref. 2),
will be met following a LOCA:

a. Maximum fuel element cladding temperature is :5 22000F;

b. Maximum cladding oxidation is. • 0.17 times the total
cladding thickness before oxidation;

(conti nued)
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ECCS -Operating
B 3.5.2

BASES

APPLICABLE C. Maximum hydrogen generation from a zirconium-water
SAFETY ANALYSES reaction is 5 0.01 times the hypothetical amount

(continued) generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

e. Adequate long-term core cooling capability is
maintained.

The LCO also limits the potential for a post-trip return to
power following an MSLB event and ensures that containment
temperature limits are met.

Each ECCS subsystem is taken credit for in a large-break
LOCA event at full power (Refs. 3 and 4). This event
establishes the -requirement for runout flow for the ECCS
pumps, 'as well as the maximum response time for their
actuation. The centrifugal charging pumps and SI pumps ar'e
credited in a small-break LOCA event. This event
establishes the flow and discharge head at the design point
for the centrifugal charging pumps. The SGTR and MSLB
events also credit the centrifugal charging pumps. The
OPERABILITY requirements for the ECCS are based on the
following LOCA analysis assumptions:

a. A large-break LOCA event, with loss of offsite power
and a single failure disabling one RHR pump (both EDG
trains are assumed to operate due to requirements for
modeling full active containment heat removal system
operation); and

b. A small-break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes
as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
insertion for small breaks. Following depressurization,
emergency cooling water is injected into the cold legs,
flows into the downcomer, fills the lower plenum, and
re-floods the core.

(conti nued)
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EGGS - Operating
B 3.5.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs. 3 and 4). The
LGO ensures that an EGGS train will deliver sufficient water
to match boiloff rates soon enough to minimize the
consequences of the core being uncovered following a large
LOGA. It also ensures that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOGA to maintain core subcriticality. For smaller LOGAs,
the centrifugal charging pump delivers sufficient fluid to
maintain RCS inventory. For a small-break LOGA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

The EGGS trains satisfy Griterion 3 of the NRG Policy
Statement.

LCO In MODES 1, 2, and 3, two' independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally-, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, an EGCS train consists of a
centrifugal charging subsystem, an SI subsystem, and an RHR
subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

During an event requiring EGGS actuation, a-flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the EGCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long*term, this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

The flow path for each train must ~naintain its designed
independence to ensure that no single failure can disable
both EGGS trains.

(conti nued)
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ECCS - Operating
B 3.5.2

BASES

APPLICABILITY In MODES 1, 2, and 3, the EGGS OPERABILITY requirements for
the limiting Design Basis Accident, a large-break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced .cooling requirements
in the lower MODES. The centrifugal charging pump
performance is based on a small-break LOCA, which
establishes the pump performance curve and has less
dependence on power. The SI pump performance requirements
are based on a small-break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE I analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS.-Shutdown."

-As indicated in Note 1, the flow path may be isolated for
2 hours in MODE 3, under controlled conditions, to' perform
pressure isolation valve testing per SR 3.4.14.1. The flow
path is readily restorable from the control room.

In MODES 5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is.
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops- MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops- MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"RHR and Coolant Circulation -High Water Level," and
LCO 3.9.6, "RHR and Coolant Circulation- Low Water Level."

ACTIONS

With one or more trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS train
available, the inoperable components must be returned to
OPERABLE status within 72 hours. The 72-hour Completion
Time is based on an NRC reliability evaluation (Ref. 6) and
is a reasonable time for repair of many ECCS components.

(continued)
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EGGS - Operating
B 3.5.2

BAS ES

ACTIONS A.1 (continued)

An ECGS train is inoperable if it is not capable of
delivering design flow to the RCS. Individual components
are inoperable if they are not capable of performing their

-design function or supporting systems are not available.

The LCO requires the OPERABILITY of a nuimber of independent.
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the EGGS incapable of performing
its function. Neither does the inoperability of two
different components, each 'in a different train, necessarily
result in a loss of function fdr the EGGS. The intent of
.this condition-*is to maintain a combination of equipment,
such that 100% of the EGGS flow equivalent to a single
OPERABLE EGGS train remains available. This allows
increased flexibility in plant operations under
circumstances when components in opposite train's are
inoperable.

An event accompa nied by a loss of offsite power and the
failure of an EDG can disable one ECCS train until power is
restored. A reliability analysis (Ref. 6) has shown that
the impact of having one full EGGS train inoperable is
sufficiently small to justify continued operation for
72 hours.

Reference 5 describes situations in which one component,
such as an RHR 'crossover valve, can disable both ECCS
trains. With one or more component(s) inoperable such that
100% of the flow equivalent to a single OPERABLE EGGS train
is not available, the facility is in a condition outside the
accident analysis. Therefore, LGO 3.0.3 must be immediately
entered.

(continued)
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ECCS - Operating
B 3.5.2

BASES

ACTIONS B.1 and B.2
(conti nued)

If the inoperable trains cannot be returned to OPERABLE
status within the associated Completion Time, the unit must
be brought to a MODE in which the [CO does not apply. To
achieve this status, the unit must be brought to MODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is ma-intained.
Misalignment of these valves could ren~4er both ECCS trains
inoperable. Securing these valves in position by removal of
power or by key-locking the control in the correct position
ensures that they cannot chan-ge position a's a result of an
active failure or be in-advertently misaligned. These valves
are of the type, described in Reference '5, that can disable
the function of both ECCS trains and invalidate the accident
analyses. A 12-hour Frequency is considered reasonable in
view of other administrative controls that will ensure a
mispositioned valve is unlikely.

SR 3.5.2.2

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a non-accident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves
verification that those valves capable of being

(continued)
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EGGS - Operating
B 3.5.2

BASES

SURVEILLANCE SR 3.5.2.2 (continued)
REQUIREMENTS

mispositioned are in the correct position. The 31-day
Frequency is appropriate because the valves are operated
under administrative control, and an improper valve pos~ition
would only affect a single train. This Frequency has been
shown to be acceptable through operating experience.

SR 3.5.2.3

With the exception of the operating centrifugal charging
pump, the ECCS pumps are normally in a standby,
non-operating mode. As such, flow path piping has the
potential to develop voids and pockets of entrained gases.
Maintaining the piping from the ECCS pumps to the RCS full
of water ensures that the system will perform properly,
injecting its full capacity into the RCS upon demand. This
will also prevent water hammer, pump cavitation, and pum-ping
of non-condensible gas (e.g., air, nitrogen, or hydrogen)
into the reactor vessel following an SI signal or during.
shutdown cooling. The 31-d-ay Frequency .takes into
consideration the gradual nature of gas accumulation in the
ECCS piping and the procedural controls governing system
operation.

SR 3.5.2.4

Periodic Surveillance testing of EC CS pumps to detect-gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by Section XI of
the'American Society of Mechanical Engineers (ASME) Code.
This type of testing may be accomplished by measuring the
pump developed head at only one point of the pump
characteristic curve. This verifies both that the measured
performance is within an acceptable tolerance of the
original pump baseline performance and that the performance
at the test flow is greater than or equal to the performance
assumed in the plant safety analysis. SRs are specified in
the Ins~rvice Testing Program, which encompasses Section XI
of the ASME Code. Section XI of the ASME Code provides the
activities and Frequencies necessary to satisfy the
requirements.

(conti nued)
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ECCS - Operating
B 3.5.2

BASES

SURVEILLANCE
REQUIREMENTS

(conti nued)

SR 3.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS
valve actuates to the required position on an actual or
simulated SI signal and that each ECCS pump starts on
receipt of an actual or simulated SI signal. The 18-month
Frequency is based on the need to perform these
Surveillances under the conditions that apply during a plant
outage and the potential for unplanned plant transients if
the Surveillances were performed with the reactor at power.
The 18-month Frequency is also acceptable based on
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of Engineered Safety Feature Actuation
System testing, and equipment performance is monitored as
part of the Inservice Testing Program.

SR 3.5.2.7

Realignment of valves in the flow path on an SI signal is
necessary for proper ECCS performance. These valves are
secured in a throttled position for restricted flow to a
ruptured cold leg, ensuring that the other cold legs receive
at least the required minimum flow. The 18-month Frequency
is based on the same reasons as those stated in SR 3.5.2.5
and SR 3.5.2.6.

SR 3.5.2.8

Periodic inspections of the containment sump suction inlet
ensure that it is unrestricted and stays in proper operating
condition. The 18-month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a plant outage, on the need to have access to the
location, and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. This Frequency has been found to be
sufficient to detect abnormal degradation and is confirmed
by operating experience.

(conti nued)
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ECCS - Operating
B 3.5.2

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 35, "Emergency
Core Cooling System."

2. Title 10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants."

3. Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System."

4. Watts Bar FSAR, Section 15, "Accident Analyses."

5. IE Information Notice No. 87-01, "RHR Valve
Misalignment Causes Degradation of ECCS in PWRs,"
January 6, 1987.

'6. NRC Memorandum to V.-Stello, Jr.,
"Recommended Interim Revisions to
Components," December 1, 1975.

from R.L. Baer,_
LCOs for ECCS
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ECCS -Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS -Shutdown

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The Background section for Bases 3.5.2, "ECCS -Operating,"
is applicable to these Bases, with the following
modifications.

In MODE 4, the required ECCS train consists of two separate
subsystems: centrifugal charging (high head) and residual
heat removal (RHR) (low head).

-The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the refueling
water storage tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accident-s described in
Bases 3.5.2.

The Applicable Safety Analyses section of Bases 3.5.2 also
applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic safety injection (SI) actuation is not available.
In this MODE, sufficient time exists for manual actuation of
the required ECCS to mitigate the consequences of a OBA.

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisfy
Criterion 3 of the NRC Policy Statement.

LCO In MODE 4, one of the two independent (and redundant) ECCS
trains is reqdired to be OPERABLE to ensure that sufficient
ECCS flow is available to the core following a DBA.

(continued)
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ECCS - Shutdown
B 3.5.3

BASES

LCO
(continued)

APPLICABILITY

ACTIONS

In MODE 4, an ECCS train consists of a centrifugal charging
subsystem and an RHR subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST and
transferring suction to the containment sump.

During an-event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWSI to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to deliver
its flow to the RCS hot and cold legs.

In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2, "ECCS -Operating." ,

In MODE 4 with RCS temperature below 3500F, one OPERABLE
ECCS train is acceptable without single-failure
consideration, on the basis of the stable react-ivity of the
reactor and the limited core cooling requirements.

In MODES 5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops- MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops- MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"RHR and Coolant Circulation -High Water Level," and
LCO 3.9.6, "RHR and Coolant Circulation -.Low Water Level."

A.1I

With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss-of-coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.
The immediate Completion Time to initiate actions that would
restore at least one ECCS RHR subsystem to OPERABLE status
ensures that prompt action is taken to restore the required

.(conti nued)
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ECCS - Shutdown
B 3.5.3

BASES

ACTIONS A.1 (continued)

cooling capacity. Normally, in MODE 4, reactor decay heat
is removed from the RCS by an RHR loop. If no RHR loop is
OPERABLE for this function, reactor decay heat must be
removed by some alternate method, such as use of the steam
generators. The alternate means of heat removal must
continue until the inoperable RHR loop components can be
restored to operation so that decay-heat removal is
continuous.

With both RHR pumps and heat exchangers inoperable, it would
.be unwise to require the plant to go to MODE 5, where the
only available heat removal system is the RHR. Therefore,
the appropriate action is to initiate measures to restore
one ECCS RHR subsystem and to continue the actions until the
subsystem is restored to OPERABLE status.

B.1

With no ECCS centrifugal charging subsystem OPERABLE, due to
the inoperability of the centrifugal charging pump or flow
path from the RWST, the plant is not prepared to provide
high-pressure response to Design Basis Events requiring SI..
The 1-hour Completion Time to restore at least one ECCS
centrifugal charging subsystem to OPERABLE status ensures
that prompt action is taken to provide the required cooling
capacity or to initiate actions to place the plant in MODE 5
where an ECCS train is not required.

C.'

When the Required Actions of Condition B cannot be completed
within the required Completion Time, the unit must be placed
in a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to MODE 5 within 24 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
.n an orderly manner and without challenging unit systems.

(continued)

Unit 1 B 3.5-23 Amendment 0
WATTS BAR Draft 08/92



EGGS - Shutdown
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BASES

SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.5.3.1

The applicable Surveillance descriptions from Bases 3.5.2
apply.

This SR is modified by a NOTE that allows an RHR train to be
considered OPERABLE during alignment and operation for decay
heat removal, if capable of bei~ng manually realigned (remote
or local) to the EGGS mode of operation and not otherwise
inoperable. This allows operation in the RHR mode during
MODE 4, if necessary.

The applicable references from Bases 3.5.2 apply.
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B 3.5.4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage lank (RWST)

BASES

BACKGROUND The RWST supplies borated water to the Chemical and Volume
Control System (CVCS) during abnormal operating conditions,
to the refueling pool during refuelin~g, and to. the ECCS and
the Containment Spray System during accident conditions.

The RWST supplies both trains of the ECCS and the
Containment Spray System through a common supply header
during the injection phase of a loss-of-coolant accident
(LOCA) recovery. Motor-operated isolation valves are
provided to isolate the RWST from the ECCS once the system
hag been transferred to the recirculation mode. The
recirculation mode is entered when pump suction is
transferred to the containment sump following receipt of the
RWST -Low coincident with containment sump level-high -
signal. Use of a single RWST to supply both trains of the.
ECCS and Containment Spray System is acceptable since the
RWST is a passive component, and passive failures are not
required to be assumed to occur coincidentally with Design
Basis Events until after transfer to the recirculation mode.

The switchover from normal operation to the injection phase
of ECCS operation requires changing centrifugal charging
pump suction from the CVCS volume control tank (VCT) to the
RWST through the use of isolation valves. Each set of
isolation valves is interlocked so that the VCT isolation
valves will begin to close once the RWST isolation valves
are fully open. Since the VCT is under pressure, the
preferred pump suction will be from the VCT until the tank
is isolated. This will result in a delay in obtaining the
RWST borated water. The effects of this delay are discussed
in the Applicable Safety Analyses section of these Bases.

During normal operation in MODES 1, 2, and 3, the safety
injection (SI) and residual heat removal (RHR) pumps are
aligned to take suction from the RWST.

The ECCS and Containment Spray System pumps are provided
with recirculation lines that ensure each pump can maintain
minimum flow requirements when operating at or near shutoff
head conditions.

(conti nued)
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B 3.5.4

BASES

BACKGROUND
(continued)

When the suction for the EGGS and Containment Spray System
pumps is transferred to the containment sump, the RWST flow
paths must be isolated to prevent a release of the
containment sump contents to the RWST, which could result in
a release of contaminants to the atmosphere and the eventual
loss of suction head for the EGGS pumps.

This LCO ensures that:

a. The RWST contains sufficient borated water to support
the EGGS during the injection phase;

b. Sufficient water volume exists in the containment
sump to support continued operat~ion of the EGGS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling; and

c. .The reactor remains subcritical following a LOGA..

Insufficient water in the RWST could result in insufficient
cooling capacity when the transfer to the recirculation mode
occurs. Improper boron concentrations could result in a
reduction of SOM or excessive boric acid precipitation in
the core following the LOGA, as well as excessive caustic
stress corrosion of mechanical components and systems inside
the containment.

APPLICABLE
SAFETY ANALYSES

*During accident conditions, the RWST provides a source of
borated water to the EGGS and Containment Spray System
pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory,
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of Bases B 3.5.2,
"EGGS -Operating"; B 3.5.3, "EGGS- Shutdown"; and B 3.6.6,
"Containment Spray System." These analyses are used to
assess changes to the RWST in order to evaluate their
effects in relation to the acceptance limits in the
analyses.

(conti nued)
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RWST
B 3.5.4

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the
required volume is a small fraction of the available volume.
The deliverable volume limit is set by the LOCA and
containment analyses. For the RWST, the deliverable volume
is different from the total volume contained since, due to
the *design of the tank,.more water can be contained than can
be delivered. The minimum boron concentration is an
explicit assumption in the main steam line break (MSLB)
analysis to ensure the required shutdown capability. The
maximum boron concentration is an explicit assumption in
the inadvertent ECCS actuation analysis, although it is
typically a non-limiting event and the results are very
insensitive to boron concentrations. The maximum
temperature is a conservative assumption that minimizes the
cooling credited from the RWST during 'the heatup phase of
the feedline break event analysis; the minimum is an
assumption in both the MSLB and inadvertent ECCS actuatilon
.analyses, although the inadvertent ECCS actuation event is
typically non-limiting.

'The MSLB analysis has considered a delay associated with the
interlock between the VCT and RWST isolation valves, and the
results show that the departure from nucleate boiling -design
basis is met. The delay has been established as
[28] seconds, with offsite power available, or [38] seconds
without offsite power. This response time includes
[3] seconds for electronics delay, a [15]-second stroke time
for the RWST valves, and a [10]-second stroke time for the
VCT valves.

For a large-break LOCA analysis, the minimum water volume
limit of 370,000 gallons and the lower boron concentration
limit of 2000 ppm are used to compute the post-LOCA sump
boron concentration necessary to assure subcriticality. The
large-break LOCA is the limiting case since the safety
analysis assumes that all control rods are out of the core.

The upper limit on boron concentration of 2100 ppm is used
to determine the maximum allowable time to switch to hot leg
recirculation following a LOCA. The purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident.

(conti nued)
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RWST
B 3.5.4

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

APPLICABILITY

In the ECCS analysis, the containment spray temperature is
assumed to be equal to the RWST lower temperature limit of
60*F. If the lower temperature limit is violated, the
containment spray further reduces containment pressure,
which decreases the rate at which steam can be vented out
the break and increases peak clad temperature. The upper
temperature limit of 105*F is used in the small-break LOCA
analy~sis and containment OPERABILITY analysis. Exceeding
this temperature will result in a higher peak clad
temperature, because there is less heat transfer from the
core to the injected water for the small-break LOCA and
higher containment pressures due to reduced containment
spray cooling capacity. For the containment response
following an MSLB, the lower limit on boron c-oncentration
and the upper limit on RWST water temperature are used to
maximize the total energy release to containment.

The RWST satisfies Criterion 3 of the NRC Policy Statement.

The RWST ensures that an adequate supply of-borated water is
available to cool and depressurize the containment in the
event of a Design Basis'Accident (DBA), to cool and cover
the core in the event of a LOCA, to maintain the reactor
subcritical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Containment Spray
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST must meet the water
volume, boron concentration, and temperature limits
established in the SRs.

In MODES 1, 2, 3, and 4, RWST OPERABILITY requirements are
dictated by ECCS and Containment Spray System OPERABILITY
requirements. Since both the ECCS and the Containment Spray
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST
must also be OPERABLE to support their operation. Core
cooling requirements in MODE 5 are addressed by LCO 3.4.7,
"RCS Loops -MODE 5, Loops Filled," and LCO 3.4.8, "RCS
Loops -MODE 5, Loops Not Filled." MODE 6 core cooling

(continued)
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RWST
B 3.5.4

BASES

APPLICABILITY requirements are addressed by LCO 3.9.5, "Residual Heat
(continued) Removal and Coolant Circulation- High Water Level," and

LCO 3.9.6, "Residual Heat Removal and Coolant Circulation -
Low Water Level ."

ACTIONS A.1

With RWST boron concentration or borated water temperature
not within limits, they must be returned to within limits
within 8 hours. Under these Conditions neither the ECCS nor
the Containment Spray System can perform its design
function. Therefore, prompt action must be taken to restore
.the tank to OPERABLE condi tion.. The 8-hour limit to restore
the RWST temperature or boron concentration to within limits
was developed considering the time required to change-either
the boron concentration or temperature and the fact that the
contents of the tank are still available for in~jectionT.

B.1

With the RWST inoperable for-reasons other than Condition A,
(e.g.,-water volume) it must be restored to OPERABLE status
within 1 hour.

In-this Condit ion,. neither the ECCS nor the Containment
Spray System can perform its design function. Therefore,
prompt action must be taken to restore the tank to OPERABLE
status or to place the plant in a MODE in which the RWST is
not required. The short time limit of 1 hour. to..res-tore the
RWST to OPERABLE status is based on this Condition
s~imultaneously affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the unit must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full

(conti nued)
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RWST
B 3.5.4

BASES

ACTIONS C.1 and C.2 (continued)

power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS

The RWST borated water temperature should be verified-every
24 hours to be within the limits assumed in the accident
analyses band. This Frequency is sufficient to identify-a
temperature change that would approach either 'limit, and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that eliminates the requirement
to perform this Sdrveillance when ambient air temperatures
are within the operating limits of the RWST. With ambient
air temperatures within the band, the RWST temperature-
should not exceed the limits.

SR 3.5.4.2

The RWST water volume should be verified every 7 days to be
above the required minimum level in order to ensure that a
sufficient initial supply is available for injection and to
support continued ECCS and Containment Spray System pump
operation on recirculation. Since the RWST volume is
normally stable and is protected by an alarm, a 7-day
Frequency is appropriate and has been shown to be acceptable
through operatihg experience.

SR 3.5.4.3

The boron concentration of the RWSI should be verified every
7 days to be within the required limits. This SR ensures
that the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrosion on mechanical systems
and components will be minimized. Since the RWST volume is
normally stable, a 7-day sampling Frequency to verify boron

(conti nued)
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RWST
B 3.5.4

BASES

SURVEILLANCE SR 3.5.4.3 (continued)
REQU IREM ENTS

concentration is appropriate and has been shown to be
acceptable through operating experience.

REFERENCES 1. Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System" and Section 15, "Accident Analyses".

Unit I
WAITS BAR

B 3.5-31 Amendment 0
Draft 08/92



Seal Injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 Seal Injection Flow

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The function of the seal injection throttle valves during an
accident is similar to the function of the ECCS throttle
valves in that each restricts flow from the centrifugal
charging pump header to the Reactor Coolant System (RCS).

The restriction on reactor coolant pump (RCP) seal injection
flow limits the amount of ECCS flow that would be diverted
from the injection path following an accident. This limit
is based on safety analysis assumptions that are required
because RCP seal injection flow is not.-isolated during SI.

All ECCS subsystems *are taken creldit for in the large-
break loss-of-coolant accident (LOCA) at full power
(Ref. 1). The LOCA analysis establishes the minimum flow
for the ECCS pumps. The c-entrifugal charging pumps are also
credited in the small-break LOCA analysis. This analysis
establishes the *flow and discharge head at the design point
for the centrifugal charging pumps. The steam generator
tube rupture and main steam line break event analyses also
credit the centrifugal charging pumps, but are not limiting
in their design. Reference to these analyses is made in
a-ssessing changes to the Seal Injection System for
evaluation of thei 'r effects in relation to the acceptance
limits in these analyses.

This LCO ensures that seal injection flow of :5 40 gpm, with
centrifugal charging pump discharge header pressure
Ž 2430 psig and pressurizer level control valve fully open,
will be sufficient for RCP seal integrity but limited so
that the ECCS trains will be capable of delivering
sufficient water to match boiloff rates soon enough to
minimize uncovering of the core following a large LOCA. It
also ensures that the centrifugal charging pumps will
deliver sufficient water for a small LOCA and sufficient
boron to maintain the core subcritical. For smaller LOCAs,
the charging pumps alone deliver sufficient fluid to
overcome the loss and maintain RCS inventory. Seal

(conti nued)
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Seal Injection Flow
B 3.5.5

BASES

APPLICABLE injection flow satisfies Criterion 2 of the NRC Policy
SAFETY ANALYSES Statement.

(continued)

LCO The intent of the LCO 'limit on seal injection flow is to
make sure 'that flow through the RCP seal water injection
line is low enough to ensure that sufficient centrifugal
charging pump injection flow is directed to the RCS via the
injection points (Ref. 2).

The LCO is not strictly a flow limit, but rather a flow
limit based on a flow line resistance. In order to
establish the proper flow line resistance, a pressure and
flow must be known. The flow line resistance is determined
by assuming that the RCS pressure is at normal operating
pressure and that the centrifugal charging pump discharge
pressure is greater than or equal to the value specified in
this LCO. The centrifugal charging pump discharge header
pressure remains essentially constant through all the
applicable MODES of this LCO. A reduction in RCS pressure
would result in more flow being diverted to the RCP seal
injection line than at normal operating pressure. The valve
setting s established at the prescribed centrifugal charging
pump discharge header pressure result in a conservative
valve position should RCS pressure decrease. The additional
modifier of this LCO, the pressurizer level control valve
being fully open, is required since the valve is designed to
fail open for the accident condition. With the discharge
pressure and control valve position as specified by the LCO,
a flow limit is established. It is this flow limit that is
used in the accident analyses.

The limit on seal injection flow, combined with the
centrifugal charging pump discharge header pressure limit
and an open wide condition of the pressurizer level control
valve, must be met to render the ECCS OPERABLE. If these
conditions are not met, the ECCS flow will not be as assumed
in the accident analyses.

APPLICABILITY In MODES 1, 2, and 3, the seal injection flow limit is
dictated by ECOS flow requirements, which are specified for

(conti nued)
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Seal Injection Flow
B 3.5.5

BASES

APPLICABILITY MODES 1, 2, 3, and 4. The seal injection flow limit is not
(continued) applicable for MODE 4 and lower, however, because high seal

injection flow is less critical as a result of the lower
initial RCS pressure and decay heat removal requirements in
these MODES. Therefore, RCP seal injection flow must be
limited in MODES 1, 2, and 3 to ensure adequate ECCS
performance.

ACTIONS A.1

With the seal injection flow exceeding its limit, the amount
*of charging flow available to the RCS may be reduced. Under
this Condition, action must be taken to restore the flow to
below its limit. The operator has 4 hours from the time the
flow is known to be above the limit to correctly position
the manual valves and thus be in compliance with the -
accident analysis. The Completion Time minimizes the
potential exposure of the plant to a LOCA with insufficient
injection flow and ensures that seal injection flow is
restored to bel-ow its limit. This time is conservative with
respect to the Completion Times of other ECCS LCOs; it is
based on oper-ating experience, and is sufficient for taking
corrective actions by operations personnel.

B.1 and B.2

When the Required Actions cannot be completed within the
required Completion Time, the unit must be placed in a MODE
in which the LCO does not apply.. To achieve this status,
the unit must be brought to at least MODE 3 within 6 hours
and to MODE 4 within 12 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.5.5.1
REQUIREMENTS

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flow within the limit

(continued)
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Seal Injection Flow
B 3.5.5

BASES

SURVEI LLANCE
REQUIREMENTS

SR 3.5.5.1 (continued)

ensures that proper manual seal injection throttle valve
position, and hence, proper seal injection flow, is
maintained. The Frequency of 31 days is based on
engineering judgment and is consistent with other ECCS valve
Surveillance Frequencies. The Frequency has proven to be
acceptable through operating experience. As Noted, the
Surveillance is not required to be performed until 4 hours
after the RCS pressure has stabilized within a ± 20 psig
range of normal operating pressure. The RCS pressure
requirement is specified since this configuration will
produce the required pressure conditions necessary to assure
that the manual valves are set correctly. The exception is
limited to 4 hours to ensure that the Surveillance is
timely.

REFERENCES 1.. Watts Bar FSAR, Section 6.3, "Emergency Core Cooling
System", and Section 15, "Accident Analyses".

2: Title.10, Code of Federal Regulations, Part 50.46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants," 1974.
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B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment

BASES

Containment piping penetration assemblies provide for the
passage of process, service, sampling, and instrumentation
pipelines into the containment vessel while maintaining
containment integrity. The shield building provides
biological shielding and allows controlled filtered release
of the annulus atmosphere under accident conditions, as well
as environmental missile protection for the containment
vessel and Nuclear Steam Supply System.

The inner steel containment and its penetrations establish
the leakage limiting boundary of the containment.
Maintaining the containment OPERABLE limits the leakage of
fission product radioactivity from the containment to the
environment. SR 3.6.1.1 leakage rate requirements comply
with 10 CFR 50, Appendix J (Ref. 1), as modified by approved
exemptions.

The isolation devices for the penetrations in the
containment boundary are to maintain this leak tight

(continued)

Containment
B 3.6.1

BACKGROUND The containment is a free standing steel pressure vessel
surrounded by a reinforced concrete shield building. The
containment vessel, including all its penetrations, is a low
leakage steel shell designed to contain the radioactive
material that may be released from the reactor core follow-
ing a Design Basis Accident (DBA). Additionally, the
containment and shield building provide shielding from the
fis-sion products that may be present in the containment
atmosphere following accident conditions.

,The containment vessel is a vertical cylindrical steel
pressure vessel with hemispherical dome and a concrete base
mat with steel membrane. It is completely enclosed by-4
reinforced concrete shield building. An annular space
exists between the walls and domes of the steel containment
vessel and the concrete shield building to provide for the
collection, mixing, hold6p, and controlled release of
containment out leakage. Ice Condenser containments utilize
an outer concrete building for shielding and an inner steel
containment for leak tightness.
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Containment
B 3.6.1

BASES

BACKGROUND barrier.
(conti nued)

a. All penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation'system, or

2. closed by manual valves, blind flanges, or
deactivated automatic valves secured in their
closed positions, except as provided in LCO
3.6.3.

b. Each air lock is OPERABLE except as provided in
LCO 3.6.2.

APPLICABLE The safety design basis for the containment is that the-
'SAFETY ANALYSES containment must withistand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rates.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss
of coolant accident (LOCA), a steam .line break-(SLB), and a
rod ejection accident (REA) (Ref. 2). In addition, release
of significant fission product radioactivity within
containment can occur from a LOCA or REA. In the DBA
analyses, it 'is assumed that the containment is OPERABLE,
such that, for the DBAs involving release of fission product
radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was
designed with an allowable leakage rate of 0.25% of
containment air weight per day (Ref. 3). This leakage rate,
used in the evaluation of offsite doses resulting from
accidents, is defined in 10 CUR 50, Appendix J (Ref. 1), as
La: the maximum allowable containment leakage rate at the
calculated peak containment internal pressure (P ) resulting
from the limiting DBA. The allowable leakage rate
represented by L a forms the basis for the acceptance
criteria imposed on all containment leakage rate testirg.
La = 0.25% per day, and Pa = 15.0 psig, which bounds the
calculated peak containment internal pressure resulting from
the limiting design basis LOCA (Ref. 3). Satisfactory
leakage rate test results are a requirement for the
establishment of containment OPERABILITY.

(conti nued)
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Contai nment
B 3.6.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

LCO

APPLICABILITY

The containment satisfies Criterion 3 of the NRC Policy
Statement.

By limiting leakage to within' the acceptance criteria of
10 CFR 50, Appendix J (Ref. 1), containment OPERABILITY is
maintained.

Compliance with this LCO will ensure a containment
configuration, including equipment hatches, that is
structurally sound and will limit leakage to those leakage
rates assumed in the safety analysis.

Individual leakage rates specified for the containment air
lock (LCO 3.6.2), and purge valves with resilient seals and
shield building bypass leakage (LCO 3.6.3) are not
specifically part of the acceptance criteria of 10 CFR5D,
Appendix J. Therefore, leakage rates exceeding these
individual limits only result in the containment being
inoperable when the leakage results in exceeding the
acceptance criteria of Appendix J.

In MODES 1,. 2, 3, and 4, a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 are addressed in LCO 3.9.4, "Containment
Penetrations."

ACTIONS A.1

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The 1 hour
Completion Time provides a period of time to correct the

(continued)
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Contai nment
B 3.6.1

BASES

ACTIONS A.1 (continued)

problem commensurate with the importance of maintaining
containment OPERABLE during MODES 1, 2, 3, and 4. This time
period also ensures that the probability of an accident
(requiring containment OPERAB'ILITY) occurring during periods
where containment is inoperable is minimal.

B.1 and B.2

If containment cannot be restored to OPERABLE status within
the required Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and to'MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant operatio~ns.

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test
requirements of 10 CFR 50, Appendix J (Ref. 1), as modified
by approved exemptions. Failure to meet air lock leakage
testing acceptance criteria (SR 3.6.2.1) does not
necessarily result in a failure of this SR. The impact of
the failure to meet this SR must be evaluated against the.Type A, B and C leakage tests of 10 CFR 50, Appendix J. SR
Frequencies are as required by Appendix J as modified by
approved exceptions. Thus, SR 3.0.2 (which allows SR
Frequency extensions) does not apply. These periodic
testing requirements verify that the containment leakage
rate does not exceed the leakage rate assumed in the safety
analysis.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

(conti nued)
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Contai nment
B 3.6.1

BASES

REFERENCES 2. Watts Bar FSAR, Section 15, "Accident Analysis."
(continued)

3. Watts Bar FSAR, Section 6.2, "Containment Systems."
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and provide a means for personnel access during all
MODES of operation.

Each air lock is nominally a right circular cylinder, 9 feet
in diameter, with a door at each end. The doors are
interlocked to prevent simultaneous opening. During periods
when containment is not required to be OPERABLE, 'the door
interlock mechanism may be disabled, allowing bot 'h doors of
an air lock to remain open for extended periods when
frequent-containment entry is necessary. Each air lock door
has been designed and tested to certify its ability to
withstand a pressure in excess of the maximum expected-
pressure following a Design B'a~sis Accident (DBA) in
containment. As such, closure of a single door supports
containment OPERABILITY. Each of the doors contains double
gasketed seals and local leakage rate testing capability to
ensure pressure -integrity. To effect a leak tight seal, the
air lock design uses pressure seated doors (i.e., an
increase in containment internal pressure results in
increased sealing force on each door).

Each personnel air lock is provided with limit switches on
both doors that provide control room indication of door
position. Additionally, control room indication is provided
to alert the operator whenever an air lock door interlock
mechanism is defeated.

The containment air locks form part of the containment
pressure boundary. As such, air lock integrity and leak
tightness is essential for maintaining the containment
leakage rates within limit in the event of a OBA. Not
maintaining air lock integrity or leak tightness may result
in a leakage rate in excess of that assumed in the plant
safety analysis. SR 3.6.2.1 leakage rate requirements are
in conformance with 10 CFR 50, Appendix J (Ref. 1), as
modified by approved exemptions.

(conti nued)
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Containment Air Locks
B 3.6.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The DBAs that result in a release of radioactive material
within containment are a loss of coolant accident and a rod
ejection accident (Ref. 2). In the analysis of each of
these accidents, it is assumed that containment is OPERABLE,
such that release of fission products to the environment is
controlled by the rate of containment leakage.. The.
containment was designed with an allowable leakage rate of
0.25% of containment air weight per day (Ref. 2). This
leakage rate is defined in 10 CFR 50, Appendix J (Ref. 1),
as La = 0.25%, the maximum allowable containment leakage
rate at the calculated peak containment internal pressure
(P)fllwn a DBA. A P value of 15.0 psig is utilizedwihbounds the calculatea peak containment internal
pressure following a DBA. This allowable leakage rate forms
the basis for the acceptance criteria imposed on the SRs
associated with the air locks.

The containment air locks satisfy Criterion 3 of the NRC
Policy Statement.

Each 'containment air lock formsepart of the containment
pressure boundary. As part of containment, the air lock
safety function is related to control of offsite radiation
exposures resulting from a DBA. Thus, each air lock's
structural integrity and leak tightness are essential to the
successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE, the air lock must be in compliance with
the Type B air lock leakage test, and both air lock doors
must be OPERABLE. The interlock allows only one air lock
door of an air lock to be opened 'at one time. This
provision ensures that a gross breach of containment does
not exist when containment is required to be OPERABLE.
Closure of a single door in each air lock is sufficient to
provide a leak tight barrier following postulated events.
Nevertheless, both doors are kept closed when the air lock
is not being used for normal entry and exit from
containment.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of

(conti nued)
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Containment Air Locks
B 3.6.2

BASES

APPLICABILITY radioactive material to containment. In MODES 5 and 6, the
(continued) probability and consequences of these events are reduced due

to the pressure and temperature limitations of these MODES.
Therefore, the containment air locks are not required in
MODE 5 to prevent leakage of radioactive material from
containment. The requirements for the containment air locks
during MODr 6 are addressed in LCO 3.9.4, "Containment
Penetrations".

ACTIONS The ACTIONS are modified by a Note that allows entry and
exit to perform repairs on the affected air lock component.
If the outer door is inoperable, then it may be easily
accessed to repair. If the inner door is the one that is
inoperable, however, then a short time exists when the
Containment boundary is not intact (during access through
the outer door). The ability to open the OPERABLE door,
even if it means the containment boundary is temporarily not
inta ct, is acceptable due to the low probability of an event
that could pressurize the containment during the short time
in which the OPERABLE door is expected to be open. After
each entry and exit, the OPERABLE door must be immediately
closed.

An additional Note has been added to provide clarification
that for this LCO separate Condition entry is allowed for
each air lock.

In the event the air lock leakage results in exceeding the
containment overall leakage rate, Note 3 directs entry into
the applicable Conditions and Required Actions of LCO 3.6.1,
"Containment".

A.1, A.2, and A.3

With one air lock door inoperable in one or more containment
air locks, the OPERABLE door must be verified closed
(Require-Action A.1) in each affected containment air lock.
This ensures a leak tight containment barrier is maintained
by the use of ar, OPERABLE air lock door. This action must
be completed within I hour. This specified time period is
consistent with the ACTIONS of LCO 3.6.1, "Containment,"
which requires containment be restored to OPERABLE status
within I hour.

(continued)
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Containment Air Locks
B 3.6.2

BASES

ACTIONS In addition, the affected air lock penetration must be
(continued) isolated by locking closed the OPERABLE air lock door within

the 24 hour Completion Time. The 24 hour Completion Time is
reasonable for locking the OPERABLE air lock door,
considering the OPERABLE door of the affected air lock is
being maintained closed.

Required Action A.3 verifies that an air lock with an
inoperable door has been isolated by the use of a locked
closed OPERABLE air lock door. This ensures that an
acceptable containment leakage boundary is maintained.
The Completion Time of once per 31 days is based on
engineering judgment and is considered adequate in view of
the low likelihood of a locked door being mispositioned and
other administrative controls.

The Required Actions have been modified by two Notes. Note
1 ensures that only the Required Actions and associated
Completion Times-of Cond'ition C are required if both doors
in the air lock are inoperable. With both doors in the air
lock inoperable, the Required Action to lock an OPERABLE
door closed is not applicable. Required Actions C.1 and C.2
are the appropriate remedial 'actions. Note 2 allows use of
an air lock-for entry' and exit for '7 days, to perform
activities related to Technical Specification systems,' if
both air locks are inoperable (i.e., one door inoperable in
both air locks). Containment entry is normally required on
a periodic basis to perform Technical Specification
Surveillances and Required Actions, as well as other
activities on equipment inside containment that is required
by Technical Specifications or that supports Technical
Specification required equipment. This Note is not intended
to preclude performing other activities (i.e.,.non-Technical
Specification related activities) if the containment'was
entered, using the inoperable air lock, to perform an
allowed activity listed above. This allowance is acceptable
due to the low probability of an event that could pressurize
the primary containment during the short time in which the
OPERABLE door is expected to be open.

B.1, B.2 and B.3

With an air lock door interlock mechanism inoperable in one
or more air locks, the Required Actions and associated

(continued)
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Containment Air Locks
B 3.6.2

BASES

ACTIONS B.1, B.2, and 8.3
(conti nued)

Completion Times are consistent with those specified in
Condition A.

The Required Actions have been modified by two Notes.
Note 1 ensures-that only the Required Actions and associated.Completion Times of Condition C are required if both doors
in the air lock are inoperable. With both doors in the air
lock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1 and C.2 are the appropriate
remedial-actions. Note 2 allows entry into and exit from
containment under the control of a dedicated individual
stationed at the air lock to ensure that only one door is
opened at a time (i.e., the individual performs the function
of the interlock).

C.1, C.2, and C.3

With one or more air locks inoperable for reasons other than
those described in Condition A or B, Required Action C.1
requires action to be immediately initiated to evaluate
previous combined leakage rates using current air lock test
results. An -evaluation is'acceptable since it is overly
conservative to immediately declare the containment
inoperable if both doors in an air lock have failed a seal
test or the overall air lock leakage is not within limits.
In many instances (e.g., only one seal per door has failed)
containment remains OPERABLE, yet only 1 hour (per
[CO 3.6.1) would be provided to restore the air lock door to
OPERABLE status prior to requiring a plant shutdown. In'
addition, even with both doors failing the seal test, the
overall containment leakage rate can stil'l be within limits.

Required Action C.2 requires one door in the containment air
lock must be verified to be closed within 1 hour Completion
Time. This specified time period is consistent with the
ACTIONS of [CO 3.6.1, which requires that containment be
restored to OPERABLE status within 1 hour.

(continued)
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Containment Air Locks
B 3.6.2

BASES

ACTIONS C.1, C.2, and C.3 (continued)

Additionally, the affected air lock must be restored to
OPERABLE status within the 24 hour Completion Time. The
specified time period is considered reasonable for restoring
inoperable air lock to OPERABLE status assuming that at
least one door is maintained closed in each affected air
lock.

D.1 and D.2

If the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achi6ve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 5 within
36 hours.

SURVEILLANCE SR 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires
compliance with the leakage rate test requirements of
1.0 CFR 50, Appendix J, as modified by approved exemptions.
This SR reflects the leakage rate testing requirements with
regard to air lock leakage (Type B leakage tests). The
acceptance criteria were established during initial air lock
and containment OPERABILITY testing. The periodic testing
requirements verify that the air lock leakage does not
exceed the allowed fraction of the overall containment
leakage rate. The Frequency is-required by Appendix J
(Ref. 1), as modified by approved exemptions. Thus,
SR 3.0.2 (which allows Frequency extensions) does not apply.

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of an overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of providing a fission product barrier in the event
of a DBA. Note 2 has been added to this SR requiring the

(continued)
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Containment Air Locks
B 3.6.2

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.2.1 (continued)

results to be evaluated against the acceptance criteria of
SR 3.6.1.1. This ensures that air lock leakage is properly
accounted for in determining the overall containment leakage
rate.

SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous
opening of both doors in a single air lock. Since both the
inner and outer doors of an air lock are designed to
withstand the maximum expected post accident containment
pressure, closure of either door~will support.
containment OPERABILITY. Thus, the door interlock featu.re
supports that containment OPERABILITY is maintained w *hile
the air lock is being used for personnel transit in and out
of t~he containment., Periodic testing of this interlock
dembnstrates that the interlock will function as designed,
and that simultaneous opening-of the inner and outer doors
will not inadvertently occur. Due to the purely Mechanical
nature of this interlock, and given that the interlock
mechanism is only challenged when containment is entered,
this test is only required to be performed upon entering
containment, but is not required more frequently than every
184 days. The 184 day Frequency is based on engineering
judgment and is considered adequate in view of other
indications of door and interlock mechanism status available
to operations personnel.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

2. Watts Bar FSAR, Section 6.2, "Containment Systems."
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B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

BASES

Automatic isolation signals are produced during accident
conditions. Containment Phase "A" isolation occurs upon
receipt of a safety injection signal. The Phase "A"
isolation signal isolates nonessential process lines in
order to minimize leakage of fission product radioactivity.
Containment Phase "B" isolation occurs upon receipt of a
containment pressure High-High signal and isolates the
remaining process lines, except systems required for
accident mitigation. In addition to the isolation signals
listed above, the purge and exhaust valves receive an
isolation signal on a containment high radiation condition.
As a result, the containment isolation valves (and blind
flanges) help ensure that the containment atmosphere will be
isolated from the environment in the event of a release of
fission product radioactivity to the containment atmosphere
as a result of a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the
time limits assumed in the safety analysis. Therefore, the

(continued)

Containment Isolation Valves
B 3.6.3

BACKGROUND The containment isolation valves form part of the contain-
ment pressure boundary and provide a means for fluid
penetrations not serving as accident consequence limiting
systems to be provided with two isolation barriers that are
closed on a containment isolation signal. These isolation
devices are either passive or active (automatic). Locked
closed manual valves, deactivated automatic valves secured
in their closed position (including check valves with flow
through the valve secured), blind flanges, and closed
systems are considered passive devices. Check valves, or
other automatic valves designed to close without operator
action following an accident, are considered active devices.
Two barriers in series are provided for each penetration so
that no single credible failure or malfunction of an aftive
component can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analyses. One of these
barriers may be a closed system. These barriers (typically
containment isolationvalves) make up the containment
isolation system.
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Containment isolation Valves
B 3.6.3

BASES

BACKGROUND
(conti nued)

OPERABILITY requirements provide assurance that containment
leakage rates assumed in the safety analysis will not be
exceeded.

Reactor Building Purge Ventilation System

The Reactor Building Purge Ventilation System operates *to
supply outside air into the containment for ventilation and
cooling or heating, to equalize internal and external
pressures and to reduce the concentration of noble gases
within containment prior to and during personnel access.
The supply and exhaust lines each contain two isolation
valves. Because of their large size and their exposure to
higher containment pressure during accident conditions, the
24 inch containment lower compartment purge isolation valves
are physically restricted to :5 50 degrees open.

Since the valves used in the Reactor Building Purge
Ventilation System are des'igned to meet the requirements for
automatic containment isolation valves, these valves may be
opened as needed in MODES 1, 2, 3 and 4.

APPLICABLE
SAFETY ANALYSES

The containment isolation valve LCO was derived from the
requirements related to the control of leakage from the
containment during major accidents. This LCO is intended to
ensure that the actual containment leakage rate does not
exceed the value assumed in the safety analysis. As part of
the containment boundary, containment isolation valve
OPERABILITY supports containment OPERABILITY. Therefore,
the safety analysis of any event requiring isolation of
containment is applicable to this LCO.

The DBAs that result in a release of radioactive
material within containment are a loss of coolant accident
(LOCA) or a rod ejection accident (Ref. 1). In the analysis
for each of these accidents, it is assumed that containment
isolation valves are either closed or function to close
within the required isolation time following event
initiation. This ensures that potential leakage paths to
the environment through containment isolation valves
(including containment purge valves) are minimized.

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

APPLICABLE The OBA analysis assumes that within 60 seconds after theSAFETY ANALYSES accident, isolation of the containment is complete and
(continued) leakage terminated except for the design leakage rate, La.The containment isolation total response time of 60 seconds

includes signal delay, diesel generator startup (for loss of
offsite power), and containment isolation valve stroke
times.

The single failure criterion required to be imposed in the
conduct of plant safety analysis was considered in the
original design of the containment purge valves. Two valves
in series on each purge line provide assurance that both the
supply and exhaust lines could be isolated even if a single
failure o ccurred. The inboard and outboard isolation valves
on each line are provided with di Verse power sources, motor
operated and pneumatically operated spring closed,
respectivel~y. This arrangement was designed to preclude
common mode failures from disabling both valves on a purge
line.

The containment isolation valves satisfy Criterion 3 of the
NRC Policy Statement.

LCO Containment isolation valves form a part of the containment
boundary. The containment isolation valves' safety function
is related to control of containment leakage rates during a
DBA. The automatic power operated isolation valves are
considered OPERABLE when their isolation times are within

* limits and the valves actuate on an automatic isolation
signal. The 24 inch purge-*containment lower compartment
valves must be physically restricted (blocked) to
<5 50 degrees open. Blocked purge valves also actuate on an* automatic isolation signal. The valves covered by this LCO
are listed along with their associated stroke times in the
FSAR (Ref. 2).

The normally closed isolation valves are considered OPERABLE
when manual valves are closed, automatic valves are
deactivated and secured in their closed position, and blind
flanges and closed systems are intact. These passive
isolation valves/devices are those listed in Reference 1.
Purge valves with resilient seals and Shield Building bypass
valves must meet additional leakage rate requirements.

(conti nued)
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BASES

LCO This LCO provides assurance that the containment isolation
(continued) valves will perform their designed safety functions to

control leakage from the containment during accidents. The
other containment isolation valve leakage rates are
addressed by LCO 3.6.1, "Containment," as Type C testing.

In MODES 1, 2,.3, and 4, a DBA could cause a release of
radioactive material-to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment isolation valves are not required
to be OPERABLE in MODE 5. The requirements for containment
isolation valves during MODE 6 are addressed in LCO 3.9.4,
"Containment Penetrations."

The ACTIONS are modified by a Note allowing penetration flow
paths-to be opened intermittently under administrative
control. -These administrative controls consist of
stationing a dedicated operator at the valve controls, who
is in continuous communication with the control room. In
this way, the penetration can be rapidly isolated when a
need for containment isolation is indicated. '

Containment Isolation Valves
B 3.6.3

APPLICABILITY*

ACTIONS

A second Note has been added to provide clarification for
this LCO, separate condition entry is allowed for each
penetration flow path.

ACTIONS are further modified by a third Note that ensures
appropriate remedial actions are taken, if necessary, if the
affected systems are rendered inoperable by an inoperable
containment isolation valve.

In the event the air lock leakage results in exceeding the
containment overall leakage rate, Note 4 directs entry into
the applicable Conditions and Required Actions of LCO 3.6.1,
"Containment".

A.1 and A.2

In the event one containment isolation valve in one or more
penetration flow paths is inoperable, except for purge valve

. (continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS A.1 and A.2 (continued)

or shield building bypass leakage not within limit, the
affected penetration must be isolated. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a
closed and deactivated automatic containment isolation
valve, a closed manual valve, a blind flange, and a check
valve with flow through the valve secured. For a
penetration isolated in accordance with Required Action A.1,
the valve used to isolate the penetration should be the
closest available one to containment. Required Action A.1
must be completed within 4 hours. The 4 hour Completion
Time is reasonable considering the time required to isolate
the penetration and the relative importance of supporting
containment OPERABILITY during MODES 1, 2, 3, and 4.

For affected penetrations that cannot be restored to-
OPERABLE status within the 4 hour Completion Time and have
been isolated in accordance with Required Action A.1, the
affected penetrations must be verified to be isolated on a
periodi'c basis. This is necessary to ensure that
containment penetrations required to be isolated following
.an accident and are no. longer capable of being automatically
isolated, will be in the isolation position should an event
occur. This Required Action does not require any testing or
valve manipulation. Rather, it involves verification,
through a system walkdown, that those isolation devices
outside containment and capable of potentially being
mispositioned are in the correct position. The Completion
Time of "once every 31 days" for isolation devices outside
containment is appropriate considering the fact that the
valves are operated under administrative control and the
probability of their misalignment is low. Fo *r the isolation
devices inside containment, the time period specified as"1prior to entering MODE 4 from MODE 5, if not performed
within the previous 92 days," is based on engineering
judgment and is considered reasonable in view of the
inaccessibility of the isolation devices and other
administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

Condition A has been modified by a Note indicating that this
Condition is only applicable to those penetration flow paths
with two containment isolation valves. For penetration flow

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS A.1 and A.2 (continued)

paths wi 'th one containment isolation valve and a closed
system, Condition C provides the appropriate actions.

Required Action A.2 is modified by a Note that applies to
valves and blind flanges located in high radiation areas and
allows these valves to be verified closed by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted. Therefore,
the probability of misalignment of these valves, once they
have been verified to be in the proper position, is small.

B.1

With two containment isolation valves in one or more flow
paths inoperable, the affected penetration must be isol-ated
within one hour. The method of isolatlion must inclbde the
use of at-least one isolation barrier that cannot be
adversely, affected by a single active failure. Isolation
barriers that meet this criterion are a closed and
deactivated automatic valve, a closed manual valve, and a
blind flange. The hour Completion Time is consistent with
the ACTIONS of LCO 3.6.1; In the event the affected
penetration is isolated in accordance with Required Action
B.1, the affected penetration must be verified to be
isolated on a periodic basis per Required Action A.2, which
remains in effect. This periodic verification is necessary
to provide assurance of containment leak tightness and that
penetrations requiring isolation following an accident are
isolated. The Completion Time of once p~r 31 days for
verifying each affected penetration is isolated is
appropriate considering the fact that the valves are
operated under administrative control and the probability of
their misalignment is low.

Condition B is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two
isolation valves. Condition A of this LCO addresses the
condition of one isolation valve inoperable in this type of
penetration flow path.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS C.1 and C.2
(continued)

With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable valve must be
restored to OPERABLE status or the affected penetration must
be isolated. The method of isolation must include the use
of at least one isolation barrier that cannot be adversely
affected by a single active failure. Isolation barriers
that meet this criterion are a closed and deactivated
automatic valve, a closed manual valve, or a blind flange.
A check valve may not be used to isolate the affected
penetration. Required Action C.1 must be completed within
the 4 hour Completion Time. The specified time-period is
reasonable considering the relative stability of the closed
system (hence, reliability) to act as a penetration
isolation boundary and the relative importance of ma-intain-
ing contajnment integrity during MODES 1, 2, 3, and 4. In
the event the affected penetration is isolated in accordance
with Required Action C.1, the affected penetration~must be
verified to be isolated on a periodic basis. This periodic
verification is necessary to assure containment integrity is
maintained and provide assurance of containment leak
tightness, and that penetrations requiring isolation
following an accident are isolated. The Completion Time of
once per 31 days for verifying that each affected
penetration is isolated is appropriate because the valves
are operated under administrative control and the
probability of their misalignment is low.

Condition C is modified by a Note indicating that this
Condition is only applicable to those penetrations with only
one containment isolation valve and a closed system. This
Note is necessary since this Condition is written to
specifically address those penetration flow paths in a
closed system.

Required Action C.2 is modified by a Note that applies to
valves and blind flanges located in hig 'h radiation areas and
allows these valves to be verified closed by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typicalliy restricted. Therefore,
the probability of misalignment of these valves, once'they
have been verified to be in the proper position, is small.

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS D.1
(continued)

With the Shield Building bypass leakage rate not within
limits, the assumptions of the radiological analysis is not
met. Therefore, the leakage must be restored to within
limits within 4 hours. Restoration can be accomplished by
isolating the penetrations that cause the limit to be
exceeded, by use of closed and deactivated automatic valve,
closed manual valve or blind flange. When a penetration is
isolated, the leakage rate for the isolated penetration is
assumed to be the actual pathway leakage through the
isolation device. If two isolation devices are used to
isolate the penetration, the leakage rate is assumed to be
the lesser actual pathway leakage of the two devices. The
4 hour Completion Time is reasonable considering the time
required to restore the leakage by isolating the penetration
and relative importance of Shield Building bypass leakage to
the overall containment functions.

E.1, E.2, and E.3

In the event one or more containment purge valves are not
within the purge valve leakage limits, purge valve leakage
must be restored to within limits or the affected
penetration must be isolated. The method of isolation must
be by the use of at least one isolation barrier that cannot
be adversely affected by a single active failure. Isolation
barriers that meet this criterion are a closed and
deactivated automatic valve, a closed manual valve, or blind
flange. A purge valve with resi~lient seals utilized to
satisfy Required Acti~on E.1 must have been demonstrated to
meet the leakage requirements of SR 3.6.3.6. The specified
Completion Time is reasonable, considering that one
containment purge valve remains closed so that a gross
breach of containment does not exist.

In accordance with Required Action E.2 this penetration flow
path must be verified to be isolated on a periodic basis.
The periodic verification is necessary to ensure that
containment penetrations required to be isolated fe'llowing
an accident, which are no longer capable of being
automatically isolated, will be in the isolation position
should an event occur. This Required Action does not
require any testing or valve manipulation. Rather, it

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS E.1, E.2, and E.3 (continued)

involves verification, through a system walkdown, that those
isolation devices outside containment potentially capable of
being mispositioned are in the correct position. For the
isolation devices inside containment, the time period
specified as "prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days" is based on
engineering judgment and is considered reasonable in view of
the inaccessibility of the isolation devices and other
administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

For the containment purge valve with resilient seal that is
isolated in accordance with Required Action E.1, SR 3.6.3.6
must be performed At least once every 92 days. This assures
that degradation of the resilient seal is detected and
confirms that the leakage rate of the-containment purge
valve does not increase d~iring the time the penetration-is
isolated. -The normal Frequency for SR 3.6.3.6, 184 days, is
based on an NRC initiative, Generic Issue B-20, "Containment
Leakage Due to Seal Deterioration" (Ref. 3). Since more
reliance is placed on a single va-lve while in this
Condition, it is prudent-to perform the SR more often.
Therefore, a Frequency of once per 92 days was chosen and
has been shown acceptable based on operating experience.

F.1 and F.2

If the Required Actions cannot be met within the required
Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the

"-p ant must be brought to at least MODE 3 within 6 hours and
to MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant system.

SURVEILLANCE SR 3.6.3-.1
REQU IREM ENTS

The 24 inch containment lower compartment purge supply and
exhaust isolation valves are required to be verified to be
physically restricted to 5 50 degrees open every 31 days.

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.1 (continued)
REQUIREMENTS

This is to ensure that the proper closure times can be met
upon receipt of an isolation signal. The 18 month frequency
is based on ALARA radiation exposure considerations for
personnel inspecting these remotely located valves, and on
the very improbable chance that the mechanical device which
physically restricts each valve will change position.

This SR ensures that the containment lower compartment purge
valves are capable of closing during a DBA. Therefore, the
site boundary dose guideline values of 10 CFR 100 would not
be exceeded in the event of an accident during containment
purge operation.

SR 3.6.3.2

This SR ensures that the purge valves are closed as required
or, if open, open for an allowable reason. The SR is not
required to be met when the purge valves are open for the
reasons stated. The valves may be opened for pressure
control, ALARA air quality considerat~ions for personnel-
entry, and Surveillance tests that require the valve to be
open. All purge valves are capable of closing in the
environment following a LOCA. Therefore, these valves are
allowed to be open for limited periods of time. The 31 day
Frequency is consistent with other containment isolation
valve requirements discussed in SR 3.6.3.3.

SR 3.6.3.3

This SR requires verification that each containment
isolation manual valve and blind flange located outside
containment and required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. This SR
does not require any testing or valve manipulation. Rather,
it involves verification, through a system walkdown, that
those valves outside containment, capable of being
mispositioned, are in the correct position. Since
verification of valve position for valves outside
containment is relatively easy, the 31 day Frequency is

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.3 (continued)
REQUIREMENTS

based on engineering .judgement and was chosen to provide
added assurance of the correct positions.

A Note applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable, since access to these areas is typically
restricted during MODES 1, 2, 3, and 4 for ALARA reasons.
Therefore, the probability of misalignment of these valves
once they have been verified.to iýe in the proper position,
is small. The SR excludes valves that are open under
administrative cbntrols are not required to meet the SR
during the time the valves are open.

SR 3.6.3.4

This SR requires verification that each containment
isolation manual valve and blind flange located inside
containment and required to be closed during accident
cond'itions is closed. The SR helps to. ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. For
val'ves inside containment, the Frequency of "prior to
entering MODE 4 from MODE 5 if not performed within the
previous 92 days" is appropriate since these valves and
flanges are operated under administrative control and the
probability of their misalignment is low.

A Note applies to valves and blind flanges located in high
radiation areas, and allows these devices to be verified
closed by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable, since access to these areas is typically
restricted during MODES 1, 2, 3, and 4 for ALARA reasons.
Therefore, the probability of misalignment of these valves,
once they have been verified to be in the proper position,
is small. This SR excludes valves that are open under
administrative controls are not required to meet the SR
during the time they are open.

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.5
REQU IREM ENTS

(continued) Verifying that the isolation time of each power operated and
automatic containment isolation valve is within limits is
required to demonstrate OPERABILITY. The isolation time
test ensures that the valve will isolate in a time period
less than or equal to that assumed in the safety analysis.
The isolation time and Frequency of this SR are in
accordance with the Inservice Testing Program or 92 days.

SR 3.6.3.6

For containment purge valves with resilient seals,
additional leakage rate testing beyond the test requirements
of 10 CFR*50, Appendix J, is required to ensure OPERABILITY.
Operating experience has demonstrated that this type of seal
has the potential'to degrade in a shorter time period than
other seal types. Based on this observation, and the
importance of maintaining this penetration leak-tight (.due
to the direct path between containment an -d the environment),
a Frequency of 184 days was established as part of the NRC
resolution of Generic Issue B-20, "Containment Leakage Due
to Seal Deterioration" (Ref.3)

Additionally, this SR must be performed-within 92 days after
opening the valve. The 92 day Frequency was chosen
recognizing that cycling the valve could introduce
additional-seal degradation (beyond that occurring to a
valve that has not been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure after a valve
has been opened.

A Note to this SR requires the results to be evaluated
against the acceptance criteria of SR 3.6.1.1. This ensures
that excessive containment purge valve leakage is properly
accounted for in determining the overall containment leakage
rate.

SR 3.6.3.7

Automatic containment isolation valves close on a
containment isolation signal to prevent leakage of
radioactive material from containment following a DBA. This
SR ensures that each automatic containment isolation valve

(conti nued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.7 (continued)
REQUIREMENTS

will actuate to its isolation position on a containment
isolation signal. The 18 month Frequency was developed
considering it is prudent that this SR be performed only
during a plant outage since isolation of penetrations would
eliminate cooling water flow and disrupt the normal
operation of many critical components. Operating experience
has shown that these components usually pass this
Surveillance when performed on the 18 month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR 3.6.3.8

.This SR ensures that the leakage rate of shield building
bypass l-eakage paths is less than the specified leakage
rate. This provides assurance that the assumptions in the
radiological evaluations of Reference 2 are met. The7
leakage rate of each bypa'ss leakage pa~th is assumed to be
the maximum pathway leakage_(leakage through the worse of.
the two isolation valves) unless the penetration is isolated
*by use of one closed and deactivated automatic valve, closed
manual valve, or blind flange. In this case, the leakage
rate of the isolated bypass leakage path is assumed to be
the actual pathway leakage through the isolation device. If
both isolation valves in the penetration are closed, the'
actual leakage rate is the lesser leakage rate of the two
valves. This method of quantifying-maximum pathway leakage
is only to be used for this SR (i.e., Appendix J maxim'um
pathway leakage limits are to be quantified in accordance
with Appendix 5). The 18 month Frequency was developed
considering it is prudent that this Surveillance be
performed only during a plant outage. 'Operating experience
has shown that these components usually pass this SR when
performed on the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint. A Note has been added to this SR requiring the
results to be evaluated against the acceptance criteria of
SR 3.6.1.1. This ensures that shield building bypass
leakage is properly accounted for in determining the overall
primary containment leakage rate.

(continued)
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B 3.6.3

BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 15, "Accident Analysis."

2. Watts Bar FSAR, Section 6.2.4.2, "Containment
Isolation System Design", and Table 6.2.4-1,
"Containment Penetrations and Barriers."

3. Generic Issue B-20 "Containment Leakage Due to Seal
Deterioration."I
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Containment

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a'loss of coolant accident (LOCA) or steam line
break (SLB). These limits also prevent the containment
pressure from exceeding the containment design negative
pressure differential (-2.0 psig) with respect to the Shield
Building annulus atmosphere in the event of inadvertent
actuation of the Containment Spray System.

Containment pressure is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analysis. Should operation occur outsi'de these limits*
coincident with a Design Basis Accident (DBA), post accident
containment pressure could exceed calculated values.

APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition used
in the OBA analyses to establish the maximum peak
containment internal pressure.. The limiting DBAs
considered, relative to containment pressure, are the LOCA
and SLB, which are analyzed using computer pressure
transients. The worst case LOCA generates larger mass and
energy release than the worst case SLB. Thus, the LOCA
event bounds the SLB event from the containment peak
pressure standpoint (Ref. 1).

The initial pressure condition used in the containment
analysis was 15.0 psia (0.3 psig). This resulted in a
maximum peak pressure from a LOCA of 11.21 psig. The
containment analysis (Ref. 1) shows that the maximum peak
containment pressure, Pa (15.0 psig), bounds the calculated
results from the limiting LOCA.

(continued)
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Containment Pressure
B 3.6.4

BASES

APPLICABLE
SAFETY ANALYSES The maximum containment pressure resulting from the worst

(continued) case LOCA does not exceed the containment design pressure,
13.5 psig.

The containment was also designed for an external pressure
load equivalent to 2.0 psig. The inadvertent actuation of
the Containment Spray System was analyzed to determine the
resulting reduction in containment pressure. The initial
pressure condition used in this analysis was -0.1 psig.
This resulted in a minimum pressure inside containment of
-1.4 psig, which is less than the design load.

For certain aspects of transient accident analyses,
-maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of
the Emergency Core Cooling System during the core reflood
phase of a LOCA analysis increases with increasing
containment backpressure. Therefore, for the reflood phase,
the containment backpressure is calculated in a manner
designed to conservatively minimize, rather than maximize,
the containment pressure response in accordance with
10 CFR 50, Appendix K (Ref. 2).

Containment pressure satisfies Criterion 2 of the NRC Policy
Statement.

LCO Maintaining containment pressure at less than or equal-to
the LCO upper pressure limit ensures that, in the event of
a DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
containment pressure at greater than or equal to the LCO
lower pressure limit ensures that the containment will not
exceed the design negative differential pressure following
the inadvertent actuation of the Containment Spray System.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are
maintained, the LCO is applicable in MODES 1, 2, 3 and 4.

(continued)
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Containment

APPLICABILITY
(conti nued)

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Therefore, maintaining
containment pressure within the limits of the LCO is not
required in MODES 5 and 6.

ACTIONS

When containment pressure is not within the limits of the
LCO, it must be restored to within these limits within
1 hour. The Required Action is necessary to return
operation to within the bounds of the containment analysis.
The 1 hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1, "Containment,"' which requires that containment be
restored to OPERABLE status withinj~ hour.

B.1 and B.2

If containment pressure cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To-
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQU IREMENTS

SR 3.6.4.1

Verifying that containment pressure is within limits ensures
that unit operation remains within the limits assumed in the
containment analysis. The 12 hour Frequency of this SR was
developed based on operating experience related to trending
of containment pressure variations during the applicable
MODES. Furthermore, the 12 hour Frequency is considered
adequate in view of other indications available in the
control room, including alarms, to alert the operator to an
abnormal containment pressure condition.

(conti nued)
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Containment Pressure
B 3.6.4

BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 6.2.1, "Containment Functional
Design."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."
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Containment Air Temperature
B 3.6.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Temperature

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The containment structure serves to contain radioactive
material which may be released from the reactor core
following a Design Basis Accident (DBA). The containment
average air temperature is limited, during normal operation,
to preserve the initial conditions assumed in the accident
analyses for a loss of coolant accident (LOCA) or steam line
break (SLB).

The containment average air temperature limit is derived
from the input conditions used in the containment functional
analyses and 'the containment structure external pressure
analyses. This LCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during plant operations. The total amount of-
energy to be removed from containment by the containment
spray and cooling systems during post accident conditions
is dependent upon the energy released to the containment due
to the event, as well as the initial containment temperature
and pressure. The-higher the initial temperature, the more
energy that must be removed, resulting in a higher peak
containment temperature. Exceeding containment design
pressure may result in leakage greater than that assumed in
the accident analysis. Operation with containment
temperature in excess of the LCO limit violates an initial
condition assumed in the accident analysis.

Containment average air temperature is an initial condition
used in the DBA analyses that establishes the containment
environmental qualification operating envelope for both
pressure and temperature. The limit for containment average
air temperature ensures that operation is maintained within
the assumptions used in the DBA analyses for containment
.(Ref. 1).

The limiting DBAs considered relative to containment
OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB are
analyzed using computer codes-designed to predict the

(continued)
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Containment Air Temperature
B 3.6.5

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

resultant containment pressure transients. No two OBAs are
assumed to occur simultaneously or consecutively. The
postulated DBAs are analyzed with regard to Engineered
Safety Feature (ESF) systems, assuming the loss of one ESF
bus, which is the worst case single active failure,
resulting in one train each of Containment Spray System,
Residual Heat Removal System, and Air Return System being
rendered inoperable.

The limiting OBA for the maximum peak containment air
temperature is an SLB. For the upper compartment, the
initial containment average air temperature assumed in the
design basis analyses (Ref. 1) is 110*F. For the lower
compartment, the initial average containment air temperature
assumed in the design basis analyses is 1207. This
resulted in a maximum containment air temperature of*3260F.
The design temperature is 2507F.

The temperature upper limits are usedi to establish the
environmental qualification operating envelope for botWF
containment compartments. The maximum peak containment air
temperature for both containment compartments was calculated
to exceed the containment design temperature for only a feW
seconds during the transient. The basis of the containment
design temperature, however, is to ensure the performance of
safety related equipment inside containment (Ref. 2).
Thermal analyses showed that the time interval during which
the containment air temperature exceeded the containment
design temperature was short enough that the equipment
surface temperatures remained below the design temperature.
Therefore, it is concluded that the calculated transient
containment air temperatures are acceptable for the DBA SLB.

The temperature upper limits
depressurization analyses to
pressure limit is maintained
actuation of the Containment
both containment compartment!

are also used in the
ensure that the minimum
following an inadvertent
Spray System (Ref. 1) for

The containment pressure transient is sensitive to the
initial air mass in containment and, therefore, to the
initial containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure
is a LOCA. The temperature lower limits, 850F for the upper
compartment and 100*F for the lower compartment, are used in

(continued)
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Containment Air Temperature
B 3.6.5

BASES

APPLICABLE this analysis to ensure that, in the event of an accident,
SAFETY ANALYSES the maximum containment internal pressure will not

(continued) be exceeded in either containment compartment.

Containment average air temperature satisfies Criterion 2 of
the NRC Policy Statement.

LCO During a DBA, with an initial containment average
temperature within the LCO temperature limits, the resultant
peak accident temperature is maintained below the
containment design temperature. As a result, the ability of
containment to perform its design function is ensured. In
MODES 2, 3, and 4, containment air temperature may be as low
a's 60'F, because the resultant calculated peak containment
accident pressure would not exceed the design pressure dueý
to a lesser amount of energy released from the pipe break in
these.-MODES.

-APPLICABILITY In MODES 1, 2, 3, 'and 4, a OBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.

ACTIONS A.1

When containment average air temperature in the upper or
lower compartment is not within the limit of the LCO, the
average air temperature in the affected compartment must be
restored within 8 hours. This Required Action is necessary
to return operation to within the bounds of the containment
analysis. The 8 hour Completion Time is acceptable
considering the sensitivity of the analysis to variations in
this parameter, and provides sufficient time to correct
minor problems.

(continued)
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Containment Air Temperature
B 3.6.5

BASES

ACTIONS
ý(continued)

SURVEILLANCE
REQUIREMENTS

B.1I and B. 2

If the containment average air temperature cannot be
restored to OPERABLE status in the required Completion Time,
the plant must be brought to a MODE in which the [CO does
not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5
withi~n 36 hours. The allowable Completion.Times are
reasonable, based on operating experience, to reach the
required MODES from full power- conditions in an orderly
manner and without challenging plant systems.

.SR 3.6.5.1 and SR 3.6.5.2

Verifying that containment average air temperature is within,
the [CO limits ensures that containment operation
remains within the limits assumed for the containment_
analyses. In order to determine the containment average air
temperature, a weighted average i's calculated using
measurements taken at locations within the containment
selected to provide a representative sample of the overall
containment atmosphere. The 24 hour Frequency of these SRs
is considered acceptable based on observed slow rates of
temperature increase within containment as a result of
environmental heat sources (due to the large volume of
containments). Furthermore, the 24 hour Frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal containment-temperature condition.

REFERENCES 1. Watts Bar FSAR, Section 6.2, "Containment Systems."

2. Title 10, Code of Federal Regulations, Part 50.49,
"Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants."
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B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Containment Spray System

BASES

BACKGROUND The Containment Spray System provides containment atmosphere
cooling to limit post accident pressure and temperature-in
contai-nment to less than the design values. Reduction of
containment pressure reduces the release of fission product
radioactivity from containment to the environment, in the
event of a Design Basis Accident (DBA). The Containment
Spray System is designed to meet the requirements of
10 CFR 50, Appendix A (Ref. 1), GDC 38, "Containment Heat
Removal," GDC 39, "Inspection of Containment Heat Removal
System," GDC 40, "Testing of Containment Heat Removal
Systems," GDC 41, "Containment Atmosphere Cleanup," GDB 43,
"Testing of Containment Atmosphere Cleanup Systems," and GDC
50, "Containment Design Basis," or other documents that were
appropriate at the time of licensing (identified on a p-lant
specific basis).

The Containment Spray System consists of two-separate trains
of equal capacity, each 'capable of-meeting the system design
basis spray coverage. Each train includes a containment
spray pump, one containment spray heat exchanger, a spray
header,,nozzles, valves, and piping. Each train is powered
from a separate Engineered Safety Feature (ESF) bus. The
refueling water storage tank (RWST) supplies borated water
to the Containment Spray System during the injection phase
of operation. In the recirculation mode-of operation,
containment spray pump suction is transferred from the RWST
to the containment recirculation sump.

The diversion of a portion of the recirculation flow from
each train of the Residual Heat Removal (RHR) System to
additional redundant spray headers completes the Containment
Spray System heat removal capability. Each RHR train is
capable of supplying spray coverage, if required, to
supplement the Containment Spray System.

The Containment Spray System and RHR Sy..tem provide a spray
of cold or subcooled borated water into the upper and lower
regions of containment and in dead ended volumes,-to limit
the containment pressure and temperature during a DBA. The

(continued)
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Containment Spray System
B 3.6.6

BASES

BACKGROUND RWST solution temperature is an important factor in
(continued) determining the heat removal capability of the Containment

Spray System during the injection phase. In the recircula-
tion mode of operation, heat is removed from the containment
sump water by the. Containment Spray System and RHR heat
exchangers. Each train of the Containment Spray System,
supplemented by a train of RHR spray, provides adequate
spray coverage to meet the system design requirements for
containment heat removal.

The Containment Spray System is actuated, automatically by a
containment High-High pressure signal, or manually. An
automatic- actuation starts the two containment spray pumps,
opens the containment spray pump discharge valves, and
begins the injection phase. A manual actuation of the
Containment Spray System requires-the operator to actuate
two separate switches on the main control board to begin the
same sequence. The injection phase continues until an RWST
level Low-Low alarm is received. The Low-Low alarm for the
RWST signals the operator to manually align the ýystem to
recirculation mode.. The Containment Spray System in
recirculation mode mai~ntains an equilibrium temperature
between the containment atmosphere and the recirculated sump
water. Operation of the Containment Spray System in the
recirculation mode is controlled by the operator in
accordance with the emergency operation procedures.

The RHR spray operation is, initiated manually, when required
by the emergency operating procedures, after the Emergency
Core Cooling System (ECCS) is operating in the recirculation
mode. The RHR sprays are available to supplement the
Containment Spray System, if required, in limiting
containment pressure. This additional spray capaci-ty would
typically be used after the ice bed has been depleted and in
the event that containment pressure rises above a
predetermined limit. The Containment Spray System is an ESF
system. It is designed to ensure that the heat removal
capability required during the post accident period can be
attai ned.

The operation of the Containment Spray System, together
with the ice condenser, is adequate to assure pressure
suppression during the initial blowdown of steam and water
from a OBA. During the post blowdown period, the Air Return
System (ARS) is automatically started. The ARS returns

-(continued)
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Containment Spray System
B 3.6.6

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

upper compartment air through the divider barrier to the
lower compartment. This serves to equalize pressures in
containment and to continue circulating heated air and steam
through the ice condenser, where heat is removed by the
remaining ice.

The Containment Spray System limits the temperature and
pressure that could be expected following a DBA. Protection
of containment integrity limits leakage of fission product
radioactivity from containment to the environment.

The limiting OBAs considered relative to containment
OPERABILITY are the loss of coolant accident (LOCA) and the
steam line break (SLB). The DBA LOCA and SLB are analyzed
using computer codes designed to predict the resultant
containment pressure and temperature transients. No two
DBAs are assumed to occur simultaneously or consecutively.
The postulated OBAs are analyzed, in regard to containmeint
ESF systems, assuming the loss of one ESF bus, which is the
worst case single active failure, resulting in one train of
the Containment Spray System, the RHR System,~ and the ARS
being rendered inoperable (Ref. 2).

The DBA analyses show that the maximum peak containment
pressure of 11.21 psig results from the LOCA analysis,
and is calculated to be less than the containment design
pressure. The maximum peak containment atmosphere
temperature results from the SLB analysis and was calculated
to exceed the containment design temperature for a few
seconds during the DBA SLB. The basis of the containment
design temperature, however, is to ensure OPERABILITY of
safety related equipment inside containment (Ref. 3).-

Thermal analyses showed that the time interval during which
the containment atmosphere temperature exceeded the
containment design temperature was short enough that the
equipment surface temperatures remained below the design
temperature. Therefore, it is concluded that the calculated
transient containment atmosphere temperatures are acceptable
for the DBA SLB.

The modeled Containment Spray System actuation from the

(continued)
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Containment Spray System
B 3.6.6

BASES

APPLICABLE Containment analysis is based on a response time associated
SAFETY ANALYSES with exceeding the containment High-High pressure signal

(continued) setpoint to achieving full flow through the containment
spray nozzles. A delayed response time initiation provides
conservative analyses of peak calculated Containment
temperature. and pressure responses. The Containment Spray
System total response time of 221 seconds is composed of
signal delay, diesel generator startup, and system startup
time.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the ECCS cooling effectiveness
during the core reflood phase of a LOCA analysis increases
with increasing containment backpressure. For these
calculations, the containment backpressure is calculated in
a manner designed to conservatively minimize, rather than
maximize, the calculated transient containment pressures in
accordance with 10 CFR 50,-Appendix K (Ref. 4)..

Inadvertent actuation of the Containment Spray System is
evaluated in the analysis, and the resultant reduction in
cotitainment pressure is calculated. The maximum calculated
steady state pressure differential relative to the Shield.
Building Annulus is'1.4 psid, which is below the containment
design external pressure load of 2.0 psid.

The Containment Spray System satisfies Criterion 3 of the
NRC Policy Statement.

LCO During a OBA, one train of Containment Spray System and RHR
Spray System is required 'to provide the heat removal
capability assumed in the safety analyses. To ensure that
these requirements are met, two containment spray trains and
two RHR spray trains must be OPERABLE with power from two
safety related independent power supplies. Therefore, in
the event of an accident, at least one train in each system
operates.

Each containment spray train typically incluues a spray
pump, header, valves, a heat exchanger, nozzles, piping,
instruments, and controls to ensure an OPERABLE flow path
capable of taking suction from the RWST upon an ESF

(continued)
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Containment Spray System
B 3.6.6

BASES

LCO actuation signal and manually transferring suction to the
(continued) containment sump.

Each RHR Spray train includes a pump, header, valves, a heat
exchanger, nozzles, piping, instruments and controls to
ensure an OPERABLE flow path capable of taking suction from
the containment sump and supplying flow to the spray header.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the Containment Spray System. A Note has been added
which states the RHR spray trains are not required in
MODE 4. The containment spray system does not require
supplemental cooling from RHR spray in MODE 4.

In MODES 5 and 6, the probability and consequences of
these events are reduced because ofrthe pressure and
temperature limitations of these MODES. Thus, the
Containment Spray System is not required to be OPERABLE in
MODE 5 or 6.

ACTIONS A.1

With one Containment Spray System train or one RHR Spray
System train inoperable, the affected train must be restored
to OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the heat
removal needs after an accident. The remaining train is
capable of providing 100% of the heat removal needs after an
accident. The 72 hour Completion Time was developed taking
into account the redundant heat removal capabilities.afforded by the OPERABLE train and the low probability of a
DBA occurring during this period'.

B.1 and B.2

If containmen.7. spray train or RHR spray train cannot be
restored to OPERABLE status within the required Completion
Time, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be

(conti nued)
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Containment Spray System
B 3.*6.6

BASES

ACTIONS B.1 and B.2 (continued)

brought to at least MODE 3 within 6 hours and to MODE 5
within 84 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.6.1
REQUIREMENTS

Verifying the correct alignment of manual, power operated,
and automatic valves, excluding check valves, in the
Containment Spray System provides assurance that the proper
flow path exists for Containment Spray System operation.
This SR does not apply to valves that are locked, sealed, or
otherwise secured in position since they were verifigd in
the correct position prior to being secured. This SR does
not require-any testing or valve manipulation. 'Rather, it
involves verification, through a system walkdown, that-those
valves outside containment and capable of potentially being
mispositioned, are in the correct position.

SR 3.6.6.2

Verifying that each containment spray pump developed
head at the flow test point is greater than or equal to the
required developed head ensures that spray pump performance
has not degraded during the cycle. Flow and differential
head are normal tests of centrifugal pump performance
required by Section XI of the ASME Code (Ref. 5). Since the
containment spray pumps cannot be tested with flow through
the spray headers, they are tested on bypass flow. This
test confirms one poi.nt on the pump design curve and is
indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal performance. The Frequency of this SR is in
accordance with the Inservice Testing Program.

(conti nued)
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BASES

SURVEILLANCE
REQUIREMENTS

(conti nued)

SR 3.6.6.3 and SR 3.6.6.4

These SRs require verification that each automatic
containment spray valve actuates to its correct position and
each containment spray pump starts upon receipt of an actual
or simulated containment spray actuation signal.
Containment spray pump start verification may be performed
by testing breaker actuation without pump start (breaker is
racked out in its "test position") and observation of the
local or remote pump start lights (breaker energization
light). The 18 month Frequency was developed considering it
is prudent that many Surveillances be performed only during
a plant outage. This is due to the plant conditions needed
to perform the SR and the potential for unnecessary plant
transients if the SR is performed with the reactor at power.
Operating experience has s-hown these components usually pass
the SR when performed on the 18-month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

The Surveillance of containment sump isolation yalves is
also required by SR 3.6.6.3. A single Surveillance may be
used to satisfy both requirements.

SR 3.6.6.5

With the containment spray and RHR spray inlet valves closed
and the spray header drained of any solution, low pressure
air or smoke can be blown through test connections. This SR
-ensures that each spray nozzle is unobstructed and that
spray coverage of the containment during an accident is not
degraded. Because of the passive design of the nozzle, the
first refueling outage and 10 year intervals are considered
adequate to detect obstruction of the spray nozzles.

SR 3.6.6.6,

The Surveillance descriptions from Bases 3.5.2 for
SR 3.5.2.2 and 3.5.2.4 apply as applicable to the RHR'spray
system.

(conti nued)
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B 3.6.6

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Criteria for Nuclear Power
Plants."

2. Watts Bar FSAR, Section 6.2, "Containment Systems."

3. Title 10, Code of Federal Regulations, Part 50.49,
"Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants."

4. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."

5. ASME Boiler and Pressure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New York.
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Hydrogen Recombiners
B 3.6.7

B 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Hydrogen Recombiners

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

Unit 1
WATTS BAR

The function of the hydrogen recombiners is to eliminate
potential breach of containment due to a hydrogen oxygen
reaction.

Hydrogen recombiners are required to reduce the hydrogen
concentration in the containment following a loss of coolant
accident (LOCA) or steam line break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form
water vapor. The vapor remains in containment, thus
eliminating any discharge to the environment. The hydrogen
recombiners are manually initiated since flammable limits
would not be reached until several days after a Design Basis
Accident (DBA).

Two 100% capacity independent hydrogen recombiner.systems
are provided. Each consists of controls located in the
control room, a power supply and a recombiner. .
Recombinat 'ion is accomplished by heating a hydrogen air
mixture above 1150 0F.- The resulting water vapor and
discharge gases are cooled prior to discharge from the,
recombiner. A single recombiner is capable of maintaining
the hydrogen concentration in containment below the 4.1
volume percent (v/o) flammability limit. Two recombiners
are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate
Engineered Safety Feature bus, and is provided with a
separate power panel and control panel.

The hydrogen recombiners provide for the capability of
controlling the bulk hydrogen concentration in containment
to less than the lower flammable concentration of 4.1 v/o
following a OBA. This control would prevent a containment
wide hydrogen burn, thus ensuring the pressure and
temperature assumed in the analysis are not exceeded. The
limiting DBA relative to hydrogen generation is a LOCA.

result of:

(conti nued)
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Hydrogen Recombiners
B 3.6.7

BASES

APPLICABLE a. A metal-steam reaction between the zirconium fuel rod
SAFETY ANALYSES cladding and the reactor coolant;

(conti nued)
b. Radiolytic decomposition of water in the Reactor

Coolant System (RCS) and the containment sump;

C. Hydrogen in the RCS at thed time of the LOCA (i.e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to containment spray and
Emergency Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA, the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative assumptions recommended by
Reference 3 are used to maximize the amount of hydrogen
calculated.

Based on the coniservative assumptions used to calculate the
hydrogen concentration versus time after a LOCA, the
hydrogen concentration in the primary containment would
reach 3.5 v/o about 6 days after the LOCA and-4.0 v/o about
2 days later if no recombiner was functioning (Ref. 3)..
Initiating the hydrogen recombiners when the primary
containment hydrogen concentration reaches 3.5 v/o will
maintain the hydrogen concentration in the primary
containment below flammability limits.

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
.discussed above, a single recombiner is capable of limiting
the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. 3). The Hydrogen Purge System is similarly
designed such that one of two redundant trains is an
adequate backup to the redundant hydrogen recombiners.

The hydrogen recombiners satisfy Criterion 3 of the NRC
Policy Statement.

LCO Two hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event
of a worst case single active failure.

(conti nued)
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Hydrogen Recombiners
B 3.6.7

BASES

LCO Operation with at least one hydrogen recombiner ensures that
(continued) the post LOCA hydrogen concentration can be prevented from

exceeding the flammability limit.

APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to
control the hydrogen concentration within containment below
its flammability limit of 4.1 v/o following a LOCA assuming
a worst case single failure.

.In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES, the probability of an accident
requiring the hydrogen recombiners is low. Therefore, the
hydrogen recombiners are not required in MODE 3 or 4.

In MODES 5-and 6, the probability and consequences of a LOCA
are low~due to the pressure and temperature limitation§-in
these MODES. Therefore, hydrogen recombiners are not
required in these MODES.

ACTIONS A.1

With one containment hydrogen recombiner inoperable, the
inoperable recombiner must be restored to OPERABLE status
within 30 days. In this condition, the remaining OPERABLE
hydrogen recombiner is adequate to perform the hydrogen
control function. However, the overall reliability is
reduced because a single failure in the OPERABLE recombiner
could result in reduced hydrogen control capability. The
30-day Completion Time is based on the small probability of
a LOCA or SLB occurring (that would generate an amount of
hydrogen that exceeds the flammability limit); the amount of
time available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen accumulation from
exceeding the flammabil ity limit; and the low probability of
failure of the OPERABLE hydrogen recombiner.

Required Action A.1 has been modified by a Note states the
provisions of LCO 3.0.4 are not applicable. As a result, a
MODE change is allowed when one recombiner is inoperable.

.(continued)
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Hydrogen Recombiners
B 3.6.7

BASES

ACTIONS A-1 (continued)

The 30-day Completion Time is based on the small probability
of a LOCA or SLB occurring (that would generate an amount of
hydrogen that exceeds the flammability limit); the amount of
time available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen. accumulation from
exceeding the flammability limit; and the low probability of
failure of the OPERABLE hydrogen recombiner.

B.1 and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
capabilities must be verified by administrative means within
1 hour. The alternate hydrogen control capabilities are
provided by the hydrogen mitigation system. The 1 hour
Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist-. In
addition, the alternate hydrogen control system capability
must be verified every 12 hours thereafter to ensure its
continued availability. Both the initial verification and
-all subsequent verifications may be performed as an
administrative check by examining logs or other information
to determine the availability of the alternate hydrogen
control system. It does not mean to perform the
Surveillances needed to demonstrate OPERABILITY of the
alternate hydrogen control system. If the ability to
perform the hydrogen control function is maintained,
continued operation is permitted with two hydrogen
recombiners inoperable for up to 7 days. Seven days is a
reasonable time to allow two hydrogen recombiners to be
inoperable because the hydrogen control function is
maintained and the low probability of the occurrence of a
LOCA that would generate hydrogen in the amounts capable of
exceeding the flammability limit.

C.'

If the inoperable hydrogen recombiner(s) cannot be restored
to OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours.

(continued)
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Hydrogen Recombiners
B 3.6.7

BASES (continued)

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

Performance of a system functional test for each hydrogen
recombiner ensures the recombiners are operational and can
attain and sustain the temperature necessary for hydrogen
recombination. In particular, this SR verifies that the
minimum heater sheath temperature increases to ý! 7000F
in :5 90 minutes. After reaching 700*F, the power is
increased to maximum power for approximately 2 minutes and
power is verified to be ý: 60 kW.

The 18 month Frequency for this SR was developed considering
the incidence of hydrogen recombiners failing the SR in the
past is low.

SR 3.6.7.2

This SR ensures there are no physical problems that-could
affect recombiner operation. Since the recombiners are
mechanically passive, they are not subject to mechanical
failure. The only credible failure involves loss of power,
blockage of the internal flow, missile i-mpact, etc.

A visual inspection is sufficient to determine abnormal
conditions that could cause such failures. The 18 month
Frequency for this SR was developed considering the
incidence of hydrogen recombiners failing the SR in the past
is low.

SR 3.6.7.3

This SR requires performance of a resistance to ground test
of each heater phase to ensure that there are no detectable
grounds in any heater phase. This is accomplished by
verifying that the resistance to ground for any heater phase
is Ž 10,000 ohms.

The 18 month Frequency for this SR was developed considering
the incidence of hydrogen recombiners failing the
Surveillance in the past is low.

(continued)
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Hydrogen Recombiners
B 3.6.7

BASES (continued)

1. Title 10, Code of Federal Regulations, Part 50.44,
"Standards for Combustible Gas Control Systems in
Light-Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, GDC 41, "Containment Atmosphere Cleanup."

3. Regulatory Guide 1.7, Revision 1, "Control of
Combustible Gas Concentrations in Containment
Following a Loss-of-Coolant Accident," U.S. Nuclear
Regul atory Commnissi on.

4. Watts Bar ESAR,.Section 15, "Accident Analyses."
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.HMSB3.6.8

B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Hydrogen Mitigation System (HMS)

BASES

BACKGROUND. The HMS consists of two groups of 34 igniters distributed
throughout the containment. The HMS reduces the potential
for breach of primary containment due to a hydrogen oxide
reaction in post accident environment. The HMS is required
by 10 CFR 50.44, "Standards for Combustible Gas Control
Systems in Light-Water-Cooled Reactors" (Ref. 1) and
Appendix A, GOC 41, "Containment Atmosphere Cleanup"
(Ref. 2), to reduce the hydrogen concentration in the
primary containment following a degraded core accident.
The HMS must be capable of handling, an amount of hydrogen
equivalent to that generated from a metal water reaction
involving 75% of the fuel cladding surrounding the active
fuel region (excluding the plenum volume).

10 CFR 50.44 (Ref. 1) requires plants with ice condenser
containments to install suitable hydrogen control systems
that would accommodate an amount of hydrogen equivalent to
that generated from the reaction of 75% of the fuel cladding
with-water. The HMS provide~s this required capability.
This requirement was placed on ice condenser plants~because
of their small containment volume and low design pressure
(compared with pressurized water rea~ctor dry containments).
Calculations indicate that if hydrogen equivalent to that
generated from the reaction of 75% of the fuel cladding with
water were to collect in the primary containment, the
resulting hydrogen concentration would be far above the
lower flammability limit such that-, if ignited from a random
ignition source, the resulting hydrogen burn would seriously
challenge the containment and safety systems in the
containment.

The HMS is based on the concept of controlled ignition using
thermal igniters, designed to be capable of functioning in
a post accident environment, seismically supported, and
capable of actuation from the control room. A total of
68 igniters are distributed throughout the various regions
of containment in which hydrogen could be released or to
which it could flow in significant quantities. The igniters
are arranged in two independent trains-such that each

(continued)
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HMS
B 3.6.8

BASES

BACKGROUND
(conti nued)

containment region has at least two igniters, one from each
train, controlled and powered redundantly so that ignition
would occur in each region even if one train failed to
energize.

When the HMS 'is initiated, the igniter elements are
energized and heat up to a surface temperature > 17000F.
At this temperature they ignite the hydrogen gas .that is
present in the airspace in the vicinity of the igniter.
The HMS depends on the dispersed location of the igniters
so that local pockets of hydrogen at increased
concentrations would burn before reaching a hydrogen
concentration significantly higher than the lower
flammability limit. Hydrogen ignition in the vicinity of
the igniters is assumed to occur when the local hydrogen
concentration reaches 8.0 volume percent (v/o) and results
in 85% of the hydrogen present being consumed.

APPLICABLE
SAFETY ANALYSES

The HMS causes hydrogen in containment to burn in a
controlled manner as it accumulates following a degraded
core accident (Ref. 3). Burning occurs'at the lower
flammability concentration, where the resulting temperatures
and pressures are relatively benig-n. Without the system,
hydrogen could build up to higher concentrations that could
result in a violent reaction if ignited by a random ignition
source after such a buildup.

The hydrogen igniters are not included for mitigation of a
Design Basis Accident (DBA) because an amount of hydrogen
equivalent to that generated from the reaction of 75% of the
fuel cladding with water is far in excess of the hydrogen
calculated for the limiting DBA loss of coolant accident
(LOCA). The hydrogen concentration resulting from a DBA,
can be maintained less than the flammability limit by only
using the hydrogen recombiners. The hydrogen igniters,
however, have been shown by probabilistic risk analysis to
be a significant contributor to limiting the severity of
accident sequences that are commonly found to dominate risk
for plants with ice condenser containments. As such, the
hydrogen igniters are considered to be risk significant in
accordance with the NRC Policy Statement.

(conti nued)
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HMS
B 3.6.8

BASES (continued)

Two HMS trains must be OPERABLE with power from two
independent safety related power supplies.

For this plant, an OPERABLE HMS train consists of 33 of 34
igniters energized on the train.

Operation with at least one HMS train ensures that the
hydrogen in containment can be burned in a controlled
manner. Unavailability of both HMS trains could lead to
hydrogen buildup to higher concentrations, which could
result in a violent reaction if ignited. The reaction could
take place fast enough to lead to high temperatures and
overpressurization of containment and, as a result, breach
containment or cause containment leakage rates above those
assumed in the safety analyses. Damage to safety relAted
equipment located in containment could also occur.

'APPLICABILITY Requiring OPERABILITY in MODES 1 and 2 for the HMS ensures.
its immediate availability after safety injection and scram
actuated on a LOCA initiation. In the post accident
environment, the two HMS subsystems are required to control
'the hydrogen concentration within containment to near its
flammability limit of 4.1 v/o assuming a worst case single
failure. This prevents overpressurization of containment
and damage to safety related equipment and instruments
located within containment.

In MODE 3 and 4, also, because of the limited time in the
MODES, the-probability of an accident requiring the HMS is
low. Therefore, the HMS is not required in MODES 3 and 4.

In MODES 5 and 6, the probability and consequences of a LOCA
are reduced due to the pressure and temperature limitations
of these MODES. Therefore, the HMS is not required to be
OPERABLE in MODES 5 and 6.

.(conti nued)
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HMS
B 3.6.8

BASES (continued)

ACTIONS A.1

With one HMS train inoperable, the inoperable train must be
restored to OPERABLE status within 7 days. The 7 day
Completion Time is based on the low probability of the
occurrence of a degraded core event that would generate
hydrogen in amounts equivalent to a metal water reaction of
75% of the core cladding, the length of time after the event
that operator action would be required to prevent hydrogen
accumulation from exceeding this limit abd the low
probability of failure of the OPERABLE HMS train.

A.2

if the inoperable HMS train cannot be restored within the
Completion time of 7 days,-it is acceptable to continue
operation provided SR 3.6.8.1 is performed on the OPERABLE
train with the specified frequency of 7 days. Th'is SR
verifies at least one hydrogen igniter OPERABLE in each-
containment zone. The igniters are simple.glow plug
devices, not likely to fall between surveillance periods
with a frequency of 7 days. As such, the frequency is based
on engineering judgement, and has been shown to be
acceptable through operating experience.

B.1

Condition B is one containment region with no OPERABLE
hydrogen igniter. The only way this condition can exist in
only one containment region is for each train of HMS to have
only one igniter inoperable and the one inoperable igniter
in each train to be in the same containment region. In this
Condition, both trains of HMS would be OPERABLE per
SR 3.6.8.1, and there would be two OPERABLE igniters in all
other containment regions, including the regions adjacent to
the region with no OPERABLE igniters. Furthermore, even if
one train of HMS is inoperable (putting the plant into
Conditions A and B simultaneously), the OPERABLE train would
provide at least one igniter in each adjacent region.
Lastly, if both trains of HMS are inoperable, or if more
than one containment region has no OPERABLE igniter,
LCO 3.0.3 would be immediately entered. Thus, while in the
Condition B, there would always be ignition capability in
the adjacent containment regions that would provide
redundant capability by flame propagation to the region with
no OPERABLE igniters.

(continued)
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BASES

ACTIONS Required Action B.1 calls for the restoration of one
(continued) hydrogen igniter in each region to OPERABLE status within 7

days. The 7 day Completion Time is based on the same
reasons given under Required Action A.1.

C.1

If the H~MS sub~system(s) cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours.

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS

This SR confirms that Ž! 33 of 34 hydrogen igniters can be
successfully energized in each train. The igniters are
simple resistance elements. Therefore, energizing provides
assurance of OPERABILITY. The allowance of one inoperable
hydrogen igniter is acceptable because, although one
inoperable hydrogen igniteie in a region would compromis~e
redundancy in that region, the containment regions are
interconnected so that ignition in one region would cause
burning to progress to the others (i.e., there is overlap in
each hydrogen igniter's effectiveness between regions). The
Frequency of 92 days is based on the Inservice Testing
Program requirements for determining equipment OPERABILITY,
and has been shown to be acceptable through operating
experience.

SR 3.6.8.2

This SR confirms that the two inoperable hydrogen igniters
allowed by SR 3.6.8.1 (i.e., one in each train) are not in
the same containment region. The containment regions and
hydrogen igniter locations are provided in Reference 4. As
such, failure of this SR results in entry into Condition B.
See Required Action B.1 for a discussion regarding how
Conditions A and B and the associated Required Actions
ensure that no more than one containment region can be
without an OPERABLE hydrogen igniter for any length of time
without commencing a shutdown.

(conti nued)
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BASES

SURVEI LLANCE
REQUIREMENTS

(continued)

REFERENCES

SR 3.6.8.3

A more detailed functional test is performed every 18 months
to verify system OPERABILITY*. Each glow plug is visually
examined to ensure that it is clean,- and that the electrical
circuitry is energized. All i-gniters (glow plugs.),
including normally inaccessible igniters, are visually
checked for a glow to verify that they are energized.
Additionally, the surface temperature of each glow plug is
measured to be > 1700OF to demonstrate that a temperature
sufficient for ignition is achieved. The 18 month Frequency
was developed considering it is prudent that many
Surveillances be performed only during a plant outage. This
is due to the plant conditions needed to perform the SR and
the potential for an unplanned plant transient if the SR is
performed with the reactor at power. -Operating experience
has shown that these components usually pass-the SR when
performed on the 18 month Frequency, which is based on the
refueling cycle. Therefore, the Frequency was concluded to
be acceptable from a reliability standpoint.

1. Title 10, Code of Federal Regulations, Part 50.44,
"Standards for Combustible Gas Control Systems in
Light Water-Cooled Power Reactors."

2. Title 10, Code of Federal'Regulations, Part 50,
Appendix A, General Design Criterion 41, "Containment
Atmosphere Cleanup."

3. Watts Bar FSAR, Section 6.2, "Containment Systems."

4. Watts Bar FSAR, Section
System Description."
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EGIS
B 3.6.9

B 3.6 CONTAINMENT SYSTEMS

B 3.6.9 Emergency Gas Treatment System (EGTS)

BASES

BACKGROUND The EGTS is required by 10 CFR 50 Appendix A, GOC 41,
"Containment Atmosphere Cleanup," to ensure that radioactive
materials that leak from the primary containment into the
shield building (secondary containment) following a Design
Basis Accident (DBA) are filtered and adsorbed prior to
exhausting to the environment.

The containment has a secondary containment called the
shield building, which is a concrete structure that
surrounds the steel primary containment vessel. Between the
containment vessel and the sh~ield building inner wall is an
annular-space that collects any containment leakage that may
occur following a loss of coolant accident (LOCA). This
space also allows for periodic inspection of the outer
surface of the steel containment vessel.

The EGTS establishes a negative pressure in the annulus
following a DBA between'the Shield Building and the steel
containment vessel. Filters in the system then control the
release of radioactive 'contaminants to the environment.
Shield building OPERABILITY is required to ensure retention
of primary containment leakage and proper operation of the
EGTS.

The EGTS consists of two separate and redundant trains.
Each train includes a moisture separator, a heater, a
prefilter, a high efficiency particulate air (HEPA) filter,
activated charcoal adsorber sections for removal of
radioiodines, and a fan. Ductwork, valves and/or dampers
and instrumentation also form part of the system. The
moisture separators function to reduce the moisture content
of the airstream. A second bank of HEPA filters follows the
adsorber sections to collect carbon fines. Only the
upstream HEPA filter and the charcoal adsorber sections are
credited in the analysis. The system initiates and
maintains a negative air pressure in the Shield Building by
means of filtered exhaust ventilation of the shield building
following receipt of a safety injection signal. The system
is described in Reference 2.

(continued)
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B 3.6.9

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

The prefilters remove large particles in the air, and
the moisture separators remove entrained water droplets
present, to prevent excessive loading of the HEPA filters
and charcoal adsorbers. Heaters are included to reduce the
relative humidity of the airstream on systems that operate
in high humidity. Con~tinuous operation of each train, for
at least 10 hours per month, with heaters on, reduces
moisture buildup on their HEPA filters and adsorbers.
Cross-over flow ducts are provided between the two trains to
allow the active train to draw air through the inactive
train and cool the air to keep the charcoal beds on the
inactive train from becoming too hot due to absorption of
fission products.

The containment annulus vacuum fans maintain the annulus at
-5 inches water gauge vacuum during normal operations.
During accident conditions, they are isolated from the air
cleanup portion of the system.

The EGTS reduces the radioactive content in the shield
building atmosphere following a DBA. Loss of the EGTS couldcause site boundary doses, in the event of a DBA, to exceed
the values gi~en in the licensing basis.

The EGIS design basis is established by the consequences ofthe limiting DBA, which is a LOCA. The accident analysis
(Ref. 3) assumes that only one train of the EGTS is
functional due to a single failure that disables the other
train. The accident analysis accounts for the reduction inairborne radioactive material provided by the remaining onetrain of this filtration system. The amount of fissionproducts available for release from containment is
determined for a LOCA.

The modeled EGTS actuation in the safety analysis assumes aninitial annulus vacuum pressure of -5.0 inches water gaugeupon receipt of the Phase A isolation signal. The fansautomatically start within 20 seconds (excluding 10 secondsfor diesel generator start) after receipt of the initiatingsignal. The analysis shows that after an initial step
increase, the pressure will rise to a peak value of -0.13inches water gauge in approximately 90 sec~onds after the
LOCA and does not go positive. The annulus pressure thenreturns to the post accident setpoint of -0.5 inches water
gauge.

(continued)
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BASES

APPLICABLE The EGIS satisfies Criterion 3 of the NRC Policy Statement.
SAFETY ANALYSES

(conti nued)

LCO In the event of a DBA, one EGIS train is required to provide
the minimum particulate iodine removal assumed in the safety
analysis. Two trains of the EGTS must be OPERABLE to ensure
that at least one train will operate, assuming that the
other train is disabled by a single active failure.

APPLICABILITY In MODES 1, 2, 3, and 4, a OBA could lead to fission product
release to containment that leaks to the shield building.
The large break LOCA, on which this system's design is
based, is a full power event. Less severe LOCAs and leakage
still require the system to be OPERABLE throughout these
MODES. The probability and severity of a LOCA-decreasC as
core power and.Reactor Coolant System pressure decrease.
With the reactor shut down, the probability of release of
radioactivity resulting from such an accident is low..

In MODES 5 and 6, the probability and consequences of a DBA
are low due to the pressure and temperature limitations in
these MODES. Under these conditions, the filtration system
is not required to be OPERABLE (although one or more trains
may be operating for other reasons, such as habitability
during maintenance in the shield building annulus).

ACTIONS A.1

With one EGTS train inoperable, the inoperable train must be
restored to OPERABLE status within 7 days. The components
in this degraded condition are capable of providing 100% of
the iodine-removal needs after a DBA. The 7 day Completion
Time is based on consideration of such factors as the
availability of the OPERABLE redundant EGTS train and the
low probaLility of a DBA occurring during the period. The
Completion Time is adequate to make most repairs.

(conti nued)
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BASES

ACTIONS B.1
(conti nued)

With annulus pressure not within limits during normal
operation, the initial conditions of the accident analysis
are not met. The Completion Time of 8 hours is based on
engineering judgment. A note has been provided which makes-
the requirement to maintain the annulus pressure within
limits not applicable during venting operations, required
annulus entries, or Auxiliary Building isolations not
exceeding 1 hour in duration.

C.1 and C.2

If an EGTS train cannot be restored to OPERABLE status or
annulus pressure restored to within limits by the required
Completion Time, the plant must be brought to a MODE in
which th~e LCO does not apply. To achieve this status, the
plant must be brought to at least MODE 3 within 6 hours and
to MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.9.1.
REQUIREMENTS

For systems with heaters, operation with the heaters on
(automatic heater cycling to maintain temperature) for
> 10 hours eliminates moisture on the adsorbers and'HEPA
filters. Experience from filter testing at operating plants
indicates that the 10 hour period is adequate for moisture
elimination on-the adsorbers and HEPA filters. The 31 day
Frequency was developed in consideration of the known
reliability of fan motors and controls and the two-train
redundancy available.

SR 3.6.9.2

The Ventilation Filter Testing Program (VFTP)
(Specification 5.7.2) encompasses all the EGTS filter tests
consistent with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test Frequencies
and additional information are discussed in detail in the
V FTP.

(conti nued)

BASES
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SURVEILLANCE
REQUIREMENTS

(conti nued)

SR 3.6.9.3

The automatic startup ensures that each -EGTS train responds
properly and achieves rated flow within the time assumed in
the accident analyses which ensures annulus pressure remains
negative. The 18 month Frequency was developed considering
it is prudent that this Surveillance be performed only
during a unit outage. This is due to the unit conditions
needed to perform the SR and the potential for unplanned
unit transients if the SR is performed with the reactor at
power. Operating experience has shown that these components
usually pass the SR when performed on the 18 month
Frequency. Therefore the Frequency was concluded to be
acceptable from a reliability standpoint. Furthermore, the
SR interval was developed considering that the EGTS.
equipment OPERABILITY is demonstrated on a 31 day Frequency
by SR 3.6.9.1.

SR 3.6-.9.4

The proper functioning of the fans, dampers, filters,
adsorbers, etc. as a system is verified by the ability to-
achieve total system flow rate of 4000 CFM + 10%, maintain
the maximum inleakage < 250 CFM, and-produce the required
negative pressure equal to-or more negative than -0.5 inch
water gauge with respect to the El., 772' Mechanical
Equipment Room during test operation. The negative pressure
assures that the build "ing is adequately sealed and that
leakage from the building will be prevented, since outside
air will be drawn in by the low pressure. The negative
pressure must be established and verified under stead y state
conditions at the specified total system flow and leakage
requirements to ensure that no significant quantity of
radioactive materials leak from the shield building.

The Frequency on a staggered test basis 18 months is
consistent with Regulatory Guide 1.52 (Ref. 4) guidance for
functional testing.

SR 3.6.9.5

Verifying that shield building annulus pressure is within
limits ensures that operation remains within the limits
assumed in the containment analysis. The 24 hour Frequency
of this SR was developed considering operating experience
related to shield building annulus pressure variations and
pressure instrument drift during the applicable MODES.

(conti nued)
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EGTS
B 3.6.9

BASES (continued)

1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 41, "Containment
Atmosphere Cleanup."I

2. Watts Bar FSAR, Section 6.5, "Fission Product
Removal and Control Systems."

3. Watts Bar FSAR, Section 15, "Accident Analysis."~

4. Regulatory Guide 1.52, Rev. 2, "Design, Testing and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air*Filtration and Absorption Units of Light-Water Cooled
Nuclear Power Plants."
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ARS
B 3.6.10

B 3.6 CONTAINMENT SYSTEMS

B 3.6.10 Air Return System (ARS)

BASES

BACKGROUND The ARS is designed to assure the rapid return of air from
the upper to the lower containment compartment after the
initial blowdown following a Design Basis Accident (DBA).
The return of this air to the lower compartment and
subsequent recirculation back up through the ice condenser
assists in cooling the containment atmosphere and limiting
post accident pressure and temperature in containment to
less than design values. Limiting pressure and temperature
reduces the release of fission product radioactivity from
containment to the environment in the event of a DBA.

The ARS provides post accident mixing of air in selected
areas of containment for hydrogen mitigation. The ARS
draws air from the dome of the containment vessel, from the
reactor cavity, and from the ten dead ended (pocketed)
spaces in the containment where there is potential for the
accumulation of hydrogen. The mini'mum design flow from each*
potential hydrogen pocket is sufficient to limit the local
concentration of hydrogen.

The ARS consists of two separate trains of equal capacity,
each capable of meeting the design bases. Each train
includes a 100% capacity air return fan, associated
backdraft damper, and hydrogen collection headers. Each
train is powered from a separate Engineered Safety Feature
(ESF) bus.

The ARS fans are automatically started by the containment
pressure High-High signal 8 to 10 minutes after the
containment pressure reaches the pressure setpoint. The
time delay and backdraft damper ensure that no energy
released during the initial phase of a DBA will bypass the
ice bed through the ARS fans into the upper containment
compartment.

After starting, the fans displace air from the upper
compartment to the lower compartment, thereby returning
the air that was displaced by the high energy line break
blowdown from the lower compartment and equalizing pressures

.(continued)

Unit 1
WATTS BAR

B 3.6-61 Amendment 0
Draft 08/92



ARS
B 3.6.10

BASES

BACKGROUND
(continued)

throughout containment. After discharge into the lower
compartment, air flows with steam produced by residual heat
through the ice condenser doors into the ice condenser
compartment where the steam portion of the flow is
condensed. The air flow returns to the upper compartment
through the top deck doors in the upper portion of the ice
condenser compartment. The ARS fans operate continuously
after actuation, circulating air through the containment
volume and purging all potential hydrogen pockets in
containment.

The ARS also functions, after all the ice has melted, to
circulate any steam still entering the lower compartment to
the upper compartment where the Containment Spray System can
cool it.

The ARS is an ESF system. It i's designed to ensure that the
heat removal capability required during the post accident
period can be attained.. The operation of the ARS in _

conjunction with the ice bed, the Containment Spray System,
and the Residual Heat Removal (RHR) Spray System, provide
the required heat removal capability to limit post accident
conditions to less than the containment design values.

APPLICABLE
SAFETY ANALYSES

The limiting DBAs considered relative to containment
temperature and pressure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.
OBAs are assumed not to occur simultaneously or
consecutively. The postulated OBAs are analyzed, in regard
to ESF systems, assuming the loss of one ESF bus, which is
the worst case single active failure and results in one
train each of the Containment Spray System, RHR Spray
System, and ARS being inoperable (Ref. 1). The DBA analyses
show that the maximum peak containment pressure results from
the LOCA analysis and is calculated to be less than the
containment design pressure.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of
the Emergency Core Cooling System (ECCS) during the core

(conti nued)
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ARS
B 3.6.10

BASES

APPLICABLE reflood phase of a LOCA analysis increases with increasing
SAFETY ANALYSES containment backpressure. For these calculations, the

(continued) containment backpressure is calculated in a manner designed
to conservatively minimize, rather than maximize, the
calculated transient containment pressures, in accordance
with 10 CFR 50, Appendix K (Ref. 2).

The maximum peak containment atmosphere temperature of 326*F
results from the SLB analysis and was calculated to exceed
the containment design temperature of 250@ F for a short
time. This analysis is discussed in the Bases for
LCO 3.6.5. "Containment Air Temperature". Thermal analyses
show that the time interval during which the containment
atmosphere temperature exceeds the containment design
temperature is short enough that equipment surface
temperatures remain below the design temperature.
Therefore, it is concluded that the calculated transient
containment atmosphere temperatures are acceptable for the
SLB.

The modeled ARS actuation from the containment analysis is
based upon a response time associated with exceeding the
containment pressure High-High signal setpoint to achieving'
full ARS air flow. A delayed response time initiation
provides conservative analyses of peak calculated-
containment temperature and pressure responses. The ARS
total response time of 540 + 60 seconds consists of the
built in signal delay.

The ARS satisfies Criterion 3 of the NRC Policy Statement.

LCO In the event of a OBA, one train of the ARS is required to
provide the minimum air recirculation for heat removal
assumed in the safety analyses. To ensure this requirement
is met, two trains of the ARS must be OPERABLE. This will
ensure that at least one train will operate assuming the
worst case single failure occurs,. which is in the ESF power
supply.

(continued)
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ARS
B 3.6.10

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ARS. Therefore, the LCO is applicable in MODES 1, 2,
3, and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Therefore, the ARS is not
required to be OPERABLE in these MODES.

ACTIONS A.1

If one of the required trains of the ARS is inoperable, it
must be restored to OPERABLE status within 72 hours. The
components in this degraded condition are capable of
prov-iding 100% of the heat removal capability after an
accident. The 72 hour Completion Time was developed taking
into account the redundant heat removal capability of t-he
OPERABLE ARS train, and the low probability of a DBA
occurring in this period.

B.1 and B.-2

If the ARS train cannot be restored to OPERABLE status
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.10.1
REQUIREMENTS

Verifying that each ARS fan starts on an actual or simulated
actuation signal, after a delay of > 8.0 minutes and < 10.0
minutes, and operates for > 15 minutes is sufficient to
ensure that all fans are OPERABLE and that all associated
controls and time delays are functioning properly. The
92 day Frequency was developed considering the known
reliability of fan motors and controls and the two train
redundancy available.

(continued)
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B 3.6.10

BASES

SURVEIL[LANCE
REQUIREMENTS

(conti nued)

SR 3.6.10.2

Verifying fan motor current with the return air backdraft
dampers closed confirms the operating condition of the fan.
This test is indicative of overall fan motor performance.
Such inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal performance. The Frequency of 92 days conforms
with the testing requirements for similar ESF equipment and
considers the known reliability of fan motors and controls
and the two train redundancy available.

SR 3.6.10.3

Verifying the OPERABILITY of the return air d .amper provides
assurance that the proper flow path will exist when the fan
is started. By applying the correct counterweight, the
damper operation can be confirmed. The Frequency of 92 days
was developed considering the importance of the dampers,'their location, physical environment, and probability of
failure. Operating experience has also shown this Frequency
to be acceptable.

REFERENCES 1. Watts Bar FSAR, Section 6.2, "Containment Systems."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."

Unit 1
WATTS BAR

B 3.6-65 Amendment 0
Draft 08/92



Ice Bed
B 3.6. 11

B 3.6 CONTAINMENT SYSTEMS

B 3.6.11 Ice Bed

BASES

BACKGROUND The ice bed consists of over 2,360,875 lb of ice stored in
baskets within the ice condenser. Its primary purpose is to
provide a large heat sink in the event of a release of
energy from a Design Basis Accident (DBA) in containment.
The ice would absorb energy and limit containment peak
pressure and temperature during the accident transient.
Limiting the pressure and temperature reduces the release of
fission product radioactivity from containment to-the
environment in the event of a DBA.

The ice condenser is an annular compartment enclosing
approximately 3000 of the perimeter of the upper containment
compartment, but penetrating the operating deck so that-a
portion extends into the lower containment compartment. The
lower portion has a series of hi-nged doors exposed to the
atmosp~here of the lower containment compartment which, for
normal plant operation*, are designed to remain closed. At
the top of the ice condenser is another set of doors exposed
to the atmosphere of the upper compartment, which also
remain closed during normal plant operation. Intermediate
deck doors, located below the top deck doors, form the floor
of a plenum at the upper part of the ice condenser. These
doors also remain closed during normal plant operation. The
upper plenum area is used to facilitate surveillance and
maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser
are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser's primary
function of condensing steam and absorbing heat energy
released to the-*containment during a DBA.

In the event of a DBA, the ice condenser ]ower inlet doors
(located below the operating deck) open due to the pressure
rise in the lower compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure increase within the ice condenser causes

(continued)
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Ice Bed
B 3.6.11

BASES

BACKGROUND the intermediate deck doors and the top deck doors to open,
(continued) which allows the air to flow out of the ice condenser into

the upper compartment. Steam condensation within the ice
condenser limits the pres'sure and temperature buildup in
containment. A divider barrier separates the upper and
lower compartments and ensures that the steam.is directed
into the ice condenser.

The ice, together with the containment spray, is adequate to
absorb the initial blowdown of steam and water from a DBA
and the additional heat loads that would enter containment
during several hours following the initial blowdown. The
additional heat'loads would come from the residual heat in
the reactor core, the hot piping and components, and the
secondary system, including the steam generators. During
the post blowdown period, the Air Return System (ARS)
returns upper compartment air through the-divider barrier to
the lower compartment. This serves to equalize pressures in
containment and to continue circulating heated air and,..steam
from the lower compartment through the ice condenser where
the heat-*is removed by the-remaining ice.

As ice meltt, the water passes through the ice condenser
floor drains into the lower compartment. Thus, a second
function of the ice bed is to be a large source of borated
water (via the containment sump) for long-term Emergency
Core Cooling System (ECCS) and Containment Spray System heat
removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove
fission product iodine that may be released from the core
during a OBA. Iodine removal occurs during the ice melt
phase of the accident and continues as the melted ice-is
sprayed into the containment atmosphere by the Containment
Spray System: The ice is adjusted to an alkaline pH that
facilitates removal of radioactive iodine from the
containment atmosphere. The al~kaline pH also minimizes the
occurrence of the chloride and caustic stress corrosion on
mechanical systems and components exposed to ECCS and
Containment Spray System fluids in the recirculation mode of
operation.

(conti nued)
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Ice Bed
B 3.6.11

BASES

BACKGROUND
(conti nued)

It is important for the ice to be uniformly distributed
around the 24 ice condenser bays and for open flow paths to
exist around ice baskets. This is especially important
during the initial blowdown so that the steam and water
mixture entering the lower compartment do not pass through
only part of the ice condenser, depleting the ice there
while bypassing the ice in other bays.

Two phenomena that can degrade the ice bed during the long
service period are:

a. Loss of ice by melting or sublimation; and

b. Obstruction of flow passages through the ice bed due
to buildup of frost or ice. Both of these degrading
phenbmena are reduced by minimizing air leakage into
and out of the ice condenser.

The ice bed limits the temperature and pressure that could
be expected following a OBA, thus limiting leakage of
fission pr'oduct radioactivity from containment to the
environment.*

APPLICABLE
SAFETY ANALYSES

The limiting DBAs considered relative to containment
temperature and pressure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.
DBAs are not assumed to occur simultaneously or
consecutively.

Although the ice condenser is a passive system that requires
no electrical power to perform its function, the containment
Spray System and the ARS also function to assist the ice bed
in limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed in regards to containment
Engineered Safety Feature (ESF) systems, assuming the loss
of one ESF bus, which is the worst case single active
failure and results in one train each, of the Containment
Spray System and ARS being inoperable.

(conti nued)
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Ice Bed
B 3.6.11

BASES

APPLICABLE The limiting OBA analyses (Ref. 1) show that the maximum
SAFETY ANALYSES peak containment pressure results from the LOCA analysis,

(continued) and is calculated to be less than the containment design
pressure.

For certain aspects of the transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of
the ECCS during the core reflood phase of a LOCA analysis
increases with increasing containment backpressure. For
these calculations, the containment backpressure is
calculated in a manner designed to conservatively minimize,
rather than maximize, the calculated transient containment
pressures, in accordance with 10 CFR 50, Appendix K
(Ref. 2).

The maximum peak containment atmosphere temperature results
from the SLB analysis and is discussed in the Bases for
Specification 3.6.5, "Containment-Air Temperature."

In addition to calculating the overall peak containment
pressures, the OBA analyses include calculation of the
transient dlifferential pressures that occur across
subcompartment walls during, the initial blowdown phase of
-the accident transient. The internal containment walls and
structures are designed to withstand these local transient
pressure differentials for the limiting OBAs.

The ice bed satisfies Criterion 3 of the NRC Po~licy
Statement.

LCO The ice bed [CO requires the exis'tence of the required
quantity of stored ice, appropriate distribution of the ice
and the ice bed, open flow paths through the ice bed, and
appropriate chemical content and pH of the stored ice. The
stored ice functions to absorb heat during a OBA, thereby
limiting containment air temperature and pressure. The
chemical content and pH of the ice provide core shutdown
margin (boron content) and remove radioactive iodine from
the containment atmosphere when the melted ice is
recirculated through the ECCS and the Containment Spray
System, respectively.

(continued)
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Ice Bed
B 3.6.11

BASES (continued)

APPLICABILITY

ACTIONS

In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ice bed. Therefore, the LCO is applicable in MODES
1, 2, 3, and 4.

In MODES 5 and 6, the probability and con sequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Therefore, the ice bed is not
required to be OPERABLE in these MODES.

A. 1

If the ice bed is inoperable, it must be restored to
OPERABLE status within 48 hours. The Completion Time was
developed based on operating experience, which confirms that
due to the very large mass of stored ice, the parameters
comprising OPERABILITY do not change appreciably in this
time period. Because of this fact, the Surveillance
Frequencies are long (months), except for the ice bed
temperature, which is checked every 12 hours. If a-degraded
condition is identified, even for temperature, with such a
large mass of ice it is improbable for the degraded-
condition to significantly degrade further in a 48 hour
period. Therefore, 48 hours is a reasonable amount of time
to correct a degraded condition before initiating a
shutdown.

8.1 and 8.2

If the ice bed cannot be restored to OPERABLE status within
the required Completion lime, the plant must be brought to a
MODE in which the [CO does not apply. To achieve this
status, the plant must be brought to-at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner without challenging
plant systems.

.(continued)
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Ice Bed
B 3.6.11

BASES (continued)

SURVEILLANCE SR 3.6.11.1
REQUIREMENTS

Verifying that the maximum temperature of the ice bed is
< 270 F ensures that the ice is kept well below the melting
point. The 12 hour Frequency was based on operating experi-
ence, which confirmed that, due to the large mass of starred
ice, it is improbable for the ice bed temperature to degrade
significantly in a 12 hour period, and on assessing the
proximity of the LCO limit to the melting temperature.

Furthermore, the 12 hour Frequency is considered adequate in
view of indications in the control room, including the
alarm, to alert the operator to an abnormal ice bed
temperature condition. This SR may be satisfied by use of
the Ice Bed Temperature Monitoring System'

SR 3.6.11.2

The weighing progr~am is designed to obtain a representa-tive
sample of the ice baskets. The representative sample shall
include 6 baskets from each of the 24 ice condenser bays,
and consist of one basket from radial rows 1, 2, 4, 6, 8,
*and 9. If no basket from a designated row can be obtained
for weighing, a basket from-the same-row of an a-djacent bay
shall be weighed.

The rows chosen include the rows nearest the inside and
outside walls of the ice condenser (rows 1 and 2, and 8 and
9, respectively), where heat transfer into the ice condenser
is most likely to influence melting or sublimation.
Verifying the total weight of ice ensures that there is
adequate ice to absorb the required amount of energy to
mitigate the DBAs.

If a basket is found to contain < 1214 lb of ice, a
representative sample of 20 additional baskets from the same
bay shall be weighed. The average weight of ice in these 21
baskets (the discrepant basket and 20 additional baskets)
shall be > 1214 lb at a 95% confidence level.

(conti nued)
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Ice Bed
B 3.6.11

BASES

SURVEI LLANCE
REQU IREMENTS

(conti nued)

Weighing 20 additional baskets from the same bay in the
event a Surveillance reveals that a single basket contains
< 1214 lb ensures that no local zone exists that is grossly
deficient in ice. Such a zone could experience early melt-
out during a DBA transient, creating a path for steam to
pass through the ice bed without being condensed. The
Frequency of 9 months was based on ice storage tests and the
allowance built into the required ice mass over and above
the mass assumed in the safety analyses. Operating
experience has verified that, with the 9 month Frequency,
the weight requirements are maintained with no significant
degradation between Surveillances.

SR 3.6.11.3

This SR ensures that the azimuthal distribution of ice is
reasonably uniform, by verifying that the average ice weight
in each of three azimuthal groups of ice condenser bays is
within the limit. The-Frequency of 9 months was, based-on
ice storage tests and the allowance built into the required
ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that,
with the 9-month Frequency, the weight requirements are
maintained with no significant degradation between.
Surveillances.

SR 3.6.11.4

This SR ensures that the flow channels through the ice
condenser have not accumulated an excessive amount of ice or
frost blockage. The visual inspection shall'be made for two
or more flow channels per ice condenser bay and shall
include the following specific locations along the'flow
channel:

a. Past the lower inlet plenum support structures and
turning vanes;

b. Between ice baskets;

C. Past lattice frames;

d. Through the intermediate floor grating; and

e. Through the top deck floor grating.

.(continued)
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Ice Bed
B 3.6.11

BAS ES

SURVEILLANCE The allowable 0.38 inch thick buildup of frost or ice is
REQUIREMENTS based on analysis of containment response to a OBA with

(continued) partial blockage of the ice condenser flow passages. If a
flow channel in a given bay is found to have an accumulation
of frost or ice greater than 0.38 inches thick, a
representative sample of 20 additional flow channels from
the same bay shall be visually inspected.

if these additional flow channels are all found to be
acceptable, the discrepant flow channel may be considered
single, unique, and acceptable deficiency. More than one
discrepant flow channel in a bay is not acceptab~le, however.
These requirements are based on the sensitivity of the
partial blockage analysis to additional blockage. The
Frequency of 9 months was based on ice storage tests and the.allowance built into the required ice mass over and above
the mass assumed in the safety analyses.

SR 3.6.11.5

Verifying the chemical composition of the stored ice ensures
that the stored ice has a boron concentration of at least
1800 ppm as sodium tetraborate and a high pH, > 9.0 and
:'9.5, in order to meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mode
of operation'. Sodium tetraborate has been proven effective
in maintaining the boron content for long storage periods,
and it also enhances the ability of the solution to remove
and retain fission product iodine. The high pH is required
to enhance the effectiveness of the ice and the melted ice
in removing iodine from the containment atmosphere. This pH
range also minimizes the occurrence of chloride and caustic
stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of 18 months
was developed considering these facts:

a. Long term ice storage tests have determined that the
chemical composition of the stored ice is extremely
stable;

b. Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem; and

(conti nued)
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Ice Bed
B 3.6. 11

BASES

SURVEILLANCE
REQU IREM ENTS

(continued)

C. Someone would have to enter the containment to
take the sample, and if the unit is at power,
that person would receive a radiation dose.

SR 3.6.11.6

This SR ensures that a representative sampling of ice
baskets, which are relatively thin walled perforated
cylinders, have not been degraded by wear, cracks,
corrosion, or other damage. Each ice basket shall be raised
at least 10 feet for this inspection. However, for baskets
where vertical lifting height is restricted due to overhead
obstructions, a camera shall be used to perform the
inspection. The Frequency of 40 months for a visual
inspection of the structural soundness of the ice baskets is
based on engineering judgment, and considers such factors as
the thickness of the basket walls relative to corrosion
rates expected in their service environment and the results
of the long term ice storage testing.

REFERENCES 1. Watts Bar FSAR, Section 6.2, "Containrment Systems."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."
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Ice Condenser Doors
B 3.6.12

B 3.6 CONTAINMENT SYSTEMS

B 3.6.12 Ice Condenser Doors

BASES

BACKGROUND The ice condenser doors consist of the inlet doors, the
intermediate deck doors, and the top deck doors. The
functions of the doors are to:

a. Seal the ice condenser from air leakage during the
lifetime of the unit; and

b. Open in the event of a Design Basis Accident (DBA) to
direct the hot steam-air mixture from the DBA into the
ice bed, where the ice would absorb energy and limit
Containment peak pressure and temperature during the
accident transient.

Limiting the pressure and tempe *rature following a DBA
reduces the release of fission product radioactivity from
containment to the environment.

The ice condenser is an annular compartment enclosing
approx -imately 300* of the perimeter of the upper containment
compartment, but penetrating the operating deck so a portion
extends into the lower containment compartment. The inlet
doors separate the atmosphere of the lower compartment from
the ice bed inside the ice condenser. The top deck doors
are above the ice bed and exposed to the atmosphere of the
upper compartment. The intermediate deck doors, located
below the top deck doors, form the floor of a plenum at the
upper part of the ice condenser. This plenum area is used
to facilitate surveillance and maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser
are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser's primary
function of condensing steam and absorbing heat energy
released to the containment during a DBA.

In tne event of a OBA, the ice condenser inlet doors
(located below the operating deck) open due to the pressure
rise in the lower compartment. This' allows air and steam to
flow from the lower compartment into the ice condenser. The

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

BACKGROUND
(continued)

resulting pressure increase within the ice condenser causes
the intermediate deck doors and the top deck doors to open,
which allows the air to flow out of the ice condenser into
the upper compartment. Steam condensation within the ice
condensers limits the pressure and temperature buildup in
containment. A divider barrier separates the upper and
lower compartments and ensures that the steam is directed
into the ice condenser..

The ice, together with the containment spray, serves as a
containment heat removal system and is adequate to absorb
the initial blowdown of steam and water from a OBA as well
as the additional heat loads that would enter containment
during the several hours following the initial blowdown.
The additional heat loads would come from the residual heat
in the reactor core, the hot piping and components, and the
secondary system, including the steam generators. During
the post blowdown period, the Air Return System (ARS)
returns upper compartment air through the divider barri-er to
the lower compartment. This serves to equalize pressures in
containment, and to continue circulating heated air and
steam from the lower compartment through the ice condenser,
where the heat is removed by the remaining ice.

The water from the melted ice drains into the lower
compartment where it serves as a source of borated water
(via the containment sump) for the Emergency Core Cooling
System (ECCS) and the Containment Spray System heat-removal
functions in the recirculation mode. The ice (via the
Containment Spray System) and the recirculated ice melt also
serve to clean up the containment atmosphere.

The ice condenser'doors ensure that the ice stored in the
ice bed is preserved during normal operation (doors closed),
and that the ice condenser functions as designed if called
upon to act as a passive heat sink following a DBA.

APPLICABLE The limiting DBAs considered relative to containment
SAFETY ANALYSES pressure and temperature are the loss nf coolant accident

(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.
DBAs are assumed not to occur simultaneously or
consecutively.

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

APPLICABLE Although the ice condenser is a passive system that requires
SAFETY ANALYSES no electrical power to perform its function, the Containment

(continued) Spray System and ARS also function to assist the ice bed in
limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed with respect to Engineered
Safety Feature (ESF) systems, assuming the loss of one ESF
bus, which is the worst ca se single active failure and
results in one train each of the Containment Spray System
and the ARS being rendered inoperable.

The limiting DBA analyses (Ref. 1) show that the maximum
peak containment pressure results from the LOCA analysis and.
is calculated to be less than the containment design
pressure. For certain aspects of transient accident
analyses, maximizing the calculated containment pressure is
not conservative. In particular, the ECCS's cooling
effectiveness during the core reflood phase of a LOCA
Analysis increases with increasing containment backpressure.
For these calculations, the containment backpressure is-
calculated in a manner designed to conservatively minimize,
rather than maximize, the calculated transient containment
pressures, in accordance with 10 CFR 50, Appendix K
(Ref. 2).

The-maximum peak containment atmosphere temperature results
from the SLB analysis and is discussed in the Bases for
Specification 3.6.5, "Containment Air Temperature."

An additional design requirement was imposed on the ice
condenser door design for a small break accident in which
the flow of heated air and steam is not sufficient to fully
open the doors.

For this situation, the doors are designed so that all of
the doors would partially open by approximately the same
amount. Thus, the partially opened doors would modulate the
flow so that each ice bay would receive an approximately
equal fraction of the total flow.

This design feature ensures that the heated air and steam
will not flow preferentially to some ice bays and deplete,
the ice there without utilizing the ice in the other bays.

In addition to calculating the overall peak containment
pressures, the OBA analyses include the calculation of the

(conti nued)
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Ice Condenser Doors
B 3.6.12

BASES

APPLICABLE transient differential pressures that would occur across
SAFETY ANALYSES subcompartment walls during the initial blowdown phase of

(continued) the accident transient. The internal containment walls and
structures are designed to withstand the local transient
pressure differentials for the limiting DBAs.

The ice condenser doors satisfy Criterion 3 of the NRC
Policy Statement.

LCO This LCO establishes the minimum equipment requirements to
assure that the ice condenser doors perform their safety
function. The ice condenser inlet doors, intermediate deck
doors, and top deck doors must be clo~ed to minimize air
leakage into and Qut of the ice condenser, with its
attendant leakage of heat into the ice condenser and loss of
ice through melting and sublimation. The doors must be
OPERABLE to ensure the proper opening of tbe ice' condeaser
in the event of a DBA. OPERABILI-TY includes being free of
any obstructions that would limit their opening, and for the
inlet doors, being adjusted such that the opening and
closing torques are within limits. The, ice condenser doors
function with the ice condenser to limit the pressure and
temperature that could be expected following a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pr 'essure and temperature requiring the operation

* of the ice condenser doors. Therefore, the LCO is
applicable in MODES 1, 2, 3, and 4.

The probability and consequences of these events in MODES 5
* and 6 are reduced due to the pressure and temperature

limitation of these MODES. Therefore, the ice condenser
doors are not required to be OPERABLE in these MODES.

ACTIONS A Note provides clarification that for this LCO, separate
condition entry is allowed for each ice condenser door.

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

ACTIONS A.1
(continued)

If one or more inlet doors are physically restrained from
opening, the door(s) must be restored to OPERABLE status
within 1 hour. The Required Action is necessary to return
operation to within the bounds of the containment analysis.
The I hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1, "Containment," which requires containment to be
restored to OPERABLE status in 1 hour.

B.1 and B.2

If one or more doors are determined to be partially open or
otherwise inoperable for reasons other than Condition A, or
a door is found that is not closed, it is acceptable to
continue unit operation for up to 14 days provided the ice
bed temperature instrumentation is monitored once per
4 hours to ensure that the open or inoperable door is not
allowing enough air leakage to,--cause the maximum ice bed
temperature to approach the melting point. The Frequency of
4 hours is based on the fact that temperature changes oc .cur
slowly in the ice bed because of the large mass of ice
involved. The 14 day Completion Time is-based on long term
ice storage tests that indicate that if the temperature is
maintained below 27*F, there would not be a
significant loss of ice from sublimation. If the maximum
ice bed temperature is > 277 at any time, the situation
reverts to Condition C and a Completion Time of 48 hours is
allowed to restore the inoperable door to OPERABLE status or
enter into Required Actions D.1 and D.2. Ice bed
temperature must be verified to be within the specified
Frequency as augmented by the provisions of SR 3.0.2. If
this verification is not made, Required Actions D.1 and D.2,
not Required Action C.1,-must be taken.

C.1

If Required Actions B.1 or B.2 are not met, the doors must
be restored to OPERABLE status within 48 hours. The 48 hour
Completion Time is based on the fact that, with the very
large mass of ice involved, it would be highly improbable
for the temperature to decrease to the melting point and a
significant amount of ice to melt in a 48 hour period.
Condition C is entered from Condition B only when the
Completion Time of Required Action B.2 is not met or the ice
bed temperature has not been verified at the required
Frequency.

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

ACTIONS D.1 and D.2
(continued)

If the ice condenser doors cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on'operating
-experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.12.1
REQUIREMENTS

Verifying, by-means of the Inlet Door Position Monitoring
System, that the inlet doors are in their closed positions
makes the operator aware of an inadvertent opening of one or
more doors. The Frequency of 12 hours ensures that
operators on each shift are aware of the status of the
doors.

SR 3.6.12.2

Verifying by visual inspection that each intermediate deck
door is closed and not impaired by ice, frost, or debris
provides assurance that the intermediate deck doors (which
form the floor of the upper plenum where frequent
maintenance on the ice bed is performed) have not been left
open or obstructed. The Frequency of 7 days is based on
engineering judgment and takes into consideration such
factors as the frequency of entry into the intermediate ice
condenser deck, the time required for significant frost
buildup, and the probability that a DBA will occur.

SR 3.6.12.3

Verifying by visual inspection that the ice condenser inlet
doors are not impaired by ice, frost, or debris provides
assurance that the doors are free to open in the event of a
DBA. For this facility, the Frequency of 18 months
(3 months during the first year after receipt of license) is
based on door design, which inhibits condensation to freeze,
and operating experience, which indicates-that the inlet
doors usually meet t.heir SR acceptance criteria. Because of
high radiation in the vicinity of the inlet doors during
power operation, this Surveillance is normally performed
during a shutdown.

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.6.12.4

Verifying the opening torque of the inlet doors provides
assurance that no doors have become stuck in the closed
position. The value of 675 inch 1b is based on the design
opening pressure on the doors of 1.0 lb/ ft2 . For this
facility, the Frequency of 18 months (3 months during the
first year after receipt of license) is based on the passive
nature of the closing mechanism (i.e., once adjusted, there
are no known factors that would change the setting, except
possibly a buildup of ice; ice buildup is not likely,
however, because of the door design, which inhibits
condensation to freeze). Operating experience indicates
that the inlet doors usually meet their SR acceptance
criteria. Because of high radiation in the vicinity of the
inlet doors during power operation, this Surveillance is
normally performed during a shutdown.

SR 3,..6.12.5

The torque test Surveillance ensures that the inlet doors
have not developed excessive friction and that the return
springs are producing a door return torque within limits.
The-tor'que test consists of the following:

1. Verify that the torque, ICOPEN), required to cause
opening motion at the 4Q0 open position, is
< 195 inch ib;

2. Verify that the torque, T(CLOSE), required to hold the
door stationary (i.e., keep it from closing) at the
400 open position, is > 78 inch 1b; and

3. Calculate the frictional torque, T(FRICT) = 0.5
(T(OPEN) - T(CLOSE)}, and verify that the T(FRICT) is
< 40 inch 1b.

The purpose of the friction and return torque specifications
is to ensure that, in the event of a small break LOCA or
SLB, all of the 24 door pairs open uniformly. This assures
that, during the initial blowdown phase, the steam and water
mixture entering the lower compartment does not pass through
part of the ice condenser, depleting the ice there, while
bypassing the ice in other bays. The Frequency of 18 months
(3 months during the first year after receipt of license) is
based on the passive nature of the closing mechanism (i.e.,
once adjusted, there are no known factors that would change

(conti nued)
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Ice Condenser Doors
B 3.6.12

BASES

SURVEILLANCE SR 3.6.12.5 (continued)
REQUIREMENTS

the setting, except possibly a buildup of ice; ice buildup
is not likely, however, because of the door design, which
inhibits water condensation to freeze). Operating
experience indicates that the inlet doors usually meet their
SR acceptance criteria. Because of high radiation in the
vicinity of the inlet doors during power operation, this
Surveillance is normally performed during a shutdown.

SR 3.6.12.6

Verifying the OPERABILITY of the intermediate deck doors
provides assurance that the intermediate-deck doors are free
to open in the event of a * DBA. The verification consists of
visually inspecting the intermediate doors for structural
deterioration.ý verifying free movement of the vent
assemblies, and ascertaining free movement of each door when
lifted with the applicable force shown below:

Door Lifting Force

a. Adjacent to crane wall < 37.4
lb

b. Paired with door adjacent to crane wall < 33.8
lb

c. Adjacent to containment wall < 31.8.
lb

d. Paired with door adjacent to containment < 31.0
lb
wall

The 18 mo nth Frequency (3 months during the first year
after receipt of license) is based on the passive design
of the intermediate deck doors, the frequency of personnel
entry into the intermediate deck, and the fact that SR
3.6.12.2 confirms on a 7 day Frequency that the doors are
not impaired by ice, frost, or debris, which are ways a
door would fail the opening force test (i.e., by sticking
or from increased door weight).

SR 3.6.12.7

Verifying by visual inspection that the top deck doors are
in place, not obstructed and verifying free movement of

(continued)
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Ice Condenser Doors
B 3.6.12

BASES

SURVEILLANCE
REQU IREMENTS

SR 3.6.12.7 (continued)

the vent assembly provides assurance that the doors are
performing their function of keeping warm air out of the
ice condenser during normal operation, and would not be
obstructed if called upon to open in response to a DBA.
The Frequency of 92 days is based on engineering judgment,
which considered sueh factors as the following:

a. The relative inaccessibility and lack of traffic in
the vicinity of the doors make it unlikely that a door
would be inadvertently left open;

b. Excess-ive air leakage would be detected by temperature
monitoring in the ice condenser; and

c. The light construction of the doors would ensure that,
in the event of a DBA, air and gases passing through
the ice condenser would find a flow path, even if-a
door were obstructed.

REFERENCES 1. Watts Bar FSAR, Section 15, "Accident Analysis."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."
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Divider Barrier

B 3.6 CONTAINMENT SYSTEMS

B 3.6.13 Divider Barrier Integrity

BASES

BACKGROUND The divider barrier consists of the operating deck and
associated seals, personnel access doors, and equipment
hatches that separate the upper and lower containment
compartments. Divider barrier integrity is necessary to
minimize bypassing of the ice condenser by the hot steam and
air mixture released into the lower compartment during a
Design Basis Accident (DBA). This ensures that most of the
gases pass through the ice bed, which condenses the steam
and limits pressure and temperature during the accident
transient. Limiting the pressure and temperature reduces
the release of fission product radioactivity from
containment to the environment in the event of a DBA.

In the event 6f a DBA, the ice condenser inlet doors
(located below the operating deck) open duxe to the pressure
rise in the lower compartment. This allows air and steam to
flow from the lower compartment'into' the ice condenser. The
resulting pressure increase within the ice condenser causes
the intermediate deck doors and the door panels at the top
of the condenser to open, which allows the air to flow out
of the ice condenser into the upper compartment. The ice
condenses the steam as it enters, thus limiting the pressure
and temperature buildup in containment. The divider barrier
separates the upper and lower compartments and ensures that
the steam is directed into the ice condenser. The ice,
together with the containment spray, is adequate to absorb
the initial blowdown of steam and water from a DBA as well
as the additional heat loads that would enter containment
over several hours following the initial blowdown. The
additional heat loads would come from the residual heat in
the reactor core, the hot-piping and components, and the
secondary system, including the steam generators. During
the post blowdown period, the Air Return System (ARS)
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equalize pressures in

(conti nued)
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Divider Barrier Integrity
B 3.6.13

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

containment and to continue circulating heated air and steam
from the lower compartment through the ice condenser, where
the heat is removed by the remaining ice.

Divider barrier integrity ensures that the high energy
fluids released during a DBA would be directed through the
ice condenser, and that the ice condenser would function as
designed if called upon to act as a passive heat sink
following a DBA.

Divider barrier integrity ensures the functioning of
the ice condenser to the limiting containment pressure and
temperature that could be experienced following a UBA. The
limiting DBAs considered relative to containment temperature
and pressure are the loss of coolant accident (LOCA) and the
steam line break (SLB). The LOCA and SLB are analyzed using
computer codes designed to predict the resultant contak-ment
pressure and temperature transients. DBAs are assumed not
to occur simultaneously or consecutively.

Although the ice cond~nser is a passiv "e system that requires
no electrical power to perform its function, the Containment
Spray System and the ARS~also function to assist the ice bed
in limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed, with respect to containment
Engineered Safety Feature (ESF) systems, assuming the loss
of one ESF bus, which is the worst case single active
failure and results in the inoperability of one train in
both the Containment Spray System and the ARS.

The limiting DBA analyses (Ref. 1) show that the maximum
peak containment pressu~re results from the LOCA analysis
and is calculated to be less than the containment design
pressure. The maximum peak containment temperature results
from the SLB analysis and is discussed in the Bases for
Specification 3.6.5, "Containment Air Temperature."

(conti nued)
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Divider Barrier Integrity
B 3.6.13

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

In addition to calculating the overall peak containment
pressures, the OBA analyses include calculation of the
transient differential pressures that occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
stru~ctures are designed to withstand these local transient
pressure differentials for the limiting DBAs.

The divider barrier satisfies Criterion 3 of the NRC Policy
Statement.

This LCO establishes the minimum equipment requirements to
ensure that the divider barrier performs its safety function
of ensuring that bypass leakage, in the event of a DBA, does
not exceed the bypass leakage assumed in the accident
analysis. Included are the requirements that the personnel
access doors and equipment hatches in the divider bar-err
are OPERABLE and clo~sed, and that the divider barrier seal
is properly installed and has not degradod with time. An
exception to the requirement that the doors be closed is
made *to allow personnel transit entry through the divider
barrier.. The basis of this exception is the assumption
that, for personnel transit, the time during which a door is
open will be short (i.e., shorter than the Completion Time
of 1 hour for Condition A). The divider barrier functions
with the ice condenser to limit the pressure and temperature
that could be expected following a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
'containment pressure and temperature requiring the integrity
of the divider barrier. Therefore, the LCO is applicable in
MODES 1, 2, 3, and 4.

The probability and consequences of these events in MODES 5
and 6 are low due to the pressure and temperature
limitations of these MODES. As such, divider barrier
integrity is not required in these MODES.

.(continued)
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Divider Barrier Integrity
B 3.6.13

BASES (continued)

ACTIONS A.1

If one or more personnel access doors or equipment hatches
is inoperable or open, except for personnel transit entry,
1 hour is allowed to restore the door(s) to OPERABLE status
and the closed position. The 1 hour Completion Time is
consistent with LCO 3.6.1, "Containment," which requires
that containment be restored to OPERABLE status within
1 hour.

Condition A has been modified by a Note to provide
clarification that for this LCO, separate condition entry is
allowed for each personnel access door and equipment hatch.

If the divider barrier seal is inoperable, 1 hour is allowed
to restore the seal to OPERABLE status. The 1 hour
Completion lime is consistent with LCO 3.6.1, which requires
that containment be restored to OP.ERABLE status within-
1 hour.

C.1 and C.2

If the Divider Barrier I-ntegrity cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at least MODE 3 within 6 hours and to MODE 5 within 36
hours. The allowed Completion Times are reasonable, based
on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.6.13.1
REQUIREMENTS

Verification by visual inspection that all personnel access
doors and equipment hatches between the upper and lower
containment compartments are closed provides assurance that
divider barrier integrity is maintaine& prior to the reactor
being taken from MODE 5 to MODE 4. The visual inspection
shall include the canal gate and control rod drive missile
shield which penetrate the divider barrier. This SR is
necessary because many of the doors and hatches may have
been opened for maintenance during the shutdown.

(conti nued)
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Divider Barrier Integrity
B 3.6.13

BASES

SURVEI LLANCE
REQUIREMENTS

(continued)

SR 3.6.13.2

Verification that the personnel access door and equipment-.
hatch seals, sealing surfaces, and alignments are acceptable
provides assurance that divider barrier integrity is
maintained. This inspection cannot be made when the door or
hatch is closed. Therefore, SR 3.6.13.2 is required for
each door or hatch that has been opened, prior to the final
closure. Some doors and hatches may not be opened for long
periods of time. Those that use resilient materials in the
seals must be opened and inspected at least once every
10 years to provide assurance that the seal material has not
aged to the point of degraded performance. The Frequency of
10 years is based on the known resiliency of the materials
used for seals, the fact that the openings have not been
opened (to cause wear), and operating experience that
confirms that the seals inspected at this Frequency have
been found to be acceptable.

SR 3.6.13.3-

Verification after.each opening-of a personnel access door
or equipment hatch that it has been closed makes the
operator aware of the importance for closing it and thereby
provides additional assurance that divider barrier integrity
is maintained while in applicable MODES.

SR 3.6.13.4

Conducting periodic physical property tests on divider
barrier seal test coupons provides assurance that the seal
material has not degraded in the containment environment,.
including the effects of irradiation with the reactor at
power. The required test includes a tensile s~trength test.
The Frequency of 18 months was developed considering such
factors as the known resiliency of the seal material used,
the inaccessibility of the seals and absence of traffic in
their vicinity, and the plant conditions needed to perform
the SR. Operating experience has shown that these
components usually pass the SR when performed on the
18 month Frequency. Therefore, the Frequency was concluded
to be acceptable from a reliability standpoint.

(continued)
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Divider Barrier Integrity
B 3.6.13

BASES

SURVEI LLANCE
REQUIREMENTS

(continued)

SR 3.6.13.5

Visual inspection of the seal around the perimeter provides
assurance that the seal is properly secured in place. The
Frequency of 18 months was developed considering such
factors as the inaccessibility of the seals and absence of
traffic in their vicinity, the strength of the bolts and
mechanisms used to secure the seal, and the plant conditions
needed to perform the SR. Operating experience has shown
that these components usually pass the Surveillance test
when performed on the 18-month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

REFERENCES 1. Watts Bar PSAR, Section 6.2, "Containment Systems."
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Containment Recirculation Drains
B 3.6.14

B 3.6 CONTAINMENT SYSTEMS

B 3.6.14 Containment Recirculation Drains

BASES

BACKGROUND The containment recirculation drains consist of the ice
condenser drains and the refueling canal drains. The ice
condenser is partitioned into 24 bays, each having a pair of
inlet doors that open from the bottom plenum to allow the
hot steam-air mixture from a Design Basis Accident (DBA) to
enter the ice condenser. Twenty of the 24 bays have an ice
condenser floor drain at the bottom to drain the melted ice
into the lower compartment (in the 4 bays that do not have
drains, the water drains through the floor drains in the
adjacent bays). Each drain leads to a drain pipe that drops
down several feet, then makes one or more 900 bends and
exits into the lower compartment. A check (flapper) valve
at the end of each pipe keeps warm air from entering during
ipormal operati-on, but when the water exerts pressure, i-
opens to allow the water to spill into the lower compart-
ment. This prevents water from .backing up and interfering
with. the ice condenser inlet doors. The water delivered to
the lower containment serves to cool the atmosphere as it
falls through to the floor and provides a source of borated.
water at the containment sump for long term use by the
Emergency Core Cooling System (ECCS) and the containment
Spray System during the recirculation MODE of~operation.

The two refueling canal drains are at low points in the
refueling canal. During a refueling, plugs are installed
in the drai-ns and the canal is flooded to facilitate the
refueling process. The water acts to shield and cool the
spent fuel as it is transferred from the reactor vessel to
storage. After refueling, the canal is drained and the
plugs removed. In the event of a OBA, the refueling canal
drains are the main return path to the lower compartment for
Containment Spray System water sprayed into the upper
compartment.

The ice condenser drains and the refueling canal drains
function with the ice bed, the Containment Spray System, ari
the ECCS to limit the pressure and temperature that could be
expected following a DBA.

.(continued)
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C-ontainment Recirculation Drains
B 3.6.14

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The limiting DBAs considered relative to containment
temperature and pressure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.
DBAs are assumed not to occur simultaneously or
consecutively. Although the ice condenser is a passive
system that-requires no electrical power to perform its
function, the Containment Spray System and the Air Return
System (ARS) also function to assist the ice bed in limiting
pressures and temperatures. Therefore, the analysis of the
postulated DBAs, with respect to Engineered Safety Feature
(ESF) systems, assumes the loss of one ESF bus, which is the
worst case single active failure and results in one train of
the Containment Spray System and one train of the ARS being
rendered inoperable.

The limiting OBA analyses (Ref. 1) show that the maximum
peak containment pressure results from the LOCA analysi-s and
is calculated to be less than the containment design
pressure. The maximum peak containment atmosphere
temperature results from the SLB analysis and is discussed
in the Bases for Specification 3.6.5, "Containment.Air
Temperature." In addition to calculating the overallI peak
containment pressures,. the DBA analyses include calculation
of the transient differential pressures that occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal'containment walls and
structures are designed to withstand these local transient
pressure differentials for the limiting OBAs.

The containment recirculation drains satisfy Criterion 3 of
the NRC Policy Statement.

This LCO establishes the minimum requirements to ensure that
the containment recirculation drains perform their safety
functions. The ice condenser floor drain valve disks must
be closed to minimize air leakage into and out of the ice
condenser dtrlng normal operation and must open in the event
of a DBA when water begins to drain out. The refueling
canal drains must have their plugs removed and remain clear
to ensure. the return of Containment Spray System water to
the lower containment in the event of a DBA. The

(conti nued)
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Containment Recirculation Drains
B 3.6.14

BASES

LCO containment recirculation drains function with the ice
(continued) condenser, ECCS, and Containment Spray System to limit the

pressure and temperature that could be expected following a
OBA.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature, which would require
the operation of the containment recirculation drains.
Therefore, the LCO is applicable in MODES 1, 2, 3, and 4.

The probability and consequences of these events in MODES 5
and 6 are low due to the pressure and temperature
limitations of these MODES. As such, the containment
recirculation drains are not required to be OPERABLE in
these MODES.

ACTIONS A.1

If one ice condenser floor drain is inoperable, 1 hour is
allowed to restore the drain to OPERABLE status. The
.Required Action is necessary to return operation to within
the bounds of the containment analysis. Th'e 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which require that containment be restored to
OPERABLE status within 1 hour.

B.1

If one refueling canal drain is inoperable, 1 hour is
allowed to restore the drain to OPERABLE status. The
Required Action is necessary to return operation to within
the bounds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which require that containment be restored to
OPERABLE status in 1 hour.

C.1 and C.2

If the affected drain(s) cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to in a MODE in which the LCO does not apply. To

.(continued)
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Containment Recirculation Drains
B 3.6.14

BASES

ACTIONS C-1 and C.2 (continued)

achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.6.14.1
REQUIREMENTS

-Verifying the OPERA ' BILIT.Y of the refueling canal drains
ensures that they will be able to perform their functions in
the event of a DBA. This Surveillance confirms that the
refueling canal drain plugs have been removed and that the
drains are clear of any obstructions that could impair their
functioning. In addition to -debris near the drains, -
attention must be given to any debris that is located where
it could be moved to the drains in the event that the
Containment Spray System is in operation and water is
flowing to the drains. SR 3.6.14.1 must be performed before
entering MODE 4 from MODE 5 after every filling of the canal
to ensure that the plugs have been removed and that no,
debris that could impair the drains was deposited during the
time the canal was filled. The 92 day Frequency was
developed considering such factors as the inaccessibility of
the drains, the absence of traffic in the vicinity of the
drains, and the redundancy of the drains.

SR 3.6.14.2

Verifying the OPERABILITY of the ice condenser floor drains
ensures that they will be able to perform their functions in
the event of a DBA. Inspecting the drain valve disk ensures
that the valve is performing its function of sealing the
drain line from warm air leakage into the ice condenser
during normal operation, yet will open if melted ice fills
the line following a DBA. Verifying that the drain lines
are not obstructed ensures their readiness to drain water
from the ice condenser. The 18 month Frequency was
developed considering such factors as the inaccessibility of
the drains during power operation; the design of the ice
condenser, which precludes melting and refreezing of the

(continued)
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BASES

SURVEILLANCE SR 3.6.14.2 (continued)
REQUIREMENTS

ice; and operating experience that has confirmed that the
drains are found to be acceptable when the Surveillance is
performed on an 18 month Frequency. Because of high radia-
tion in the vicinity of the drains during power operation,
this Surveillance is normally done during a shutdown.

REFERENCES 1. Watts Bar FSAR, Section 6.2, "Containment Systems."

Containment Recirculation Drains
B 3.6.14
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Shield Building
B 3.6.15

B 3.6 CONTAINMENT SYSTEMS

B 3.6.15 Shield Building

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

LCO

The shield building is a concrete st 'ructure that stfrrounds
the steel containment vessel. Between the containment
vessel and the shield building inner wall is an annular
space that collects containment leakage that may occur
following a loss of coolant accident (LOCA).. This space
also allows for periodic inspection of the outer surface of
the steel containment vessel.

The Emergency Gas Treatment System (EGTS) establishes a
negative pressure in the annulus between the shield building
and the steel containment vessel. Filters in the system
then control the release of radioactive contaminants to the
environment. The shield building is required to be OPERABLE
to ensure retention of containment leakage and proper
operation of the EGTS.'

The design b'a~is for shield building OPERABILITY is a
LOCA. Maintaining shield building OPERABILITY ensures that
the release of radioactive materials from the containment
atmosphere is restricted to those leakage paths and
associated leakage rates assumed in the accident analysis.
This restriction, in conjunction with the operation of the
EGTS, will limit the site boundary radiation doses to within
limits.

The shield building satisfies Criterion 3 of the NRC
Policy Statement.

Shield building OPERABILITY must be maintained to ensure
proper operation of the EGTS and to limit radioactive
leakage from the containment to those paths and leakage
rates assumed in the accident analysis.

(conti nued)
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Shield Building
B 3.6. 15

BASES (continued)

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of
radioactive material from the shield building. Radioactive
material may enter the shield building from the containment
following a LOCA. Therefore, shield building OPERABILITY is
required in MODES 1, 2, 3, and 4 when a steam line break,
LOCA, or rod ejection accident could release radioactive
material to the containment atmosphere.

ACTIONS

In the event shield building OPERABILITY is not maintained,
shield building OPERABILITY must be restored within
24 hours..

Twenty-four hours is a reasonable completion time
considering the limited leakage design of containment and
the low probability of a DBA occurring duri~ng this time-
period.

B.1 and B.2

If shield building cannot be restored to OPERABLE status
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
expe 'rience, to reach the-required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.15.1

Maintaining shield building OPERABILITY requires maintaining
each door in the access opening closed, except when the
access opening is being used for normal transient entry and
exit. The 31 day Fr-iquency of this SR is based on
engineering judgment and is considered adequate in view of
the other indications of door status that are available to
the operator.

(conti nued)
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BASES

SURVEILLANCE SR 3.6.15.2
REQUIREMENTS

(continued) This SR would give advance indication of gross deterioration
of the concrete structural integrity of the shield building.
The Frequency of this SR is the same as that of SR 3.6.1.1.
The verification is done during shutdown and as part of
Type A leakage tests associated with SR 3.6.1.1.

REFERENCES None.

Shield Building
B 3.6.15
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MSSVs
B 3.7.1

B 3.7 PLANT SYSTEMS

B 3.7.1 Main Steam Safety Valves (MSSVs)

BASES

BACKGROUND The primary purpose of the MSSVs is to provide overpressure
protection for the secondary system. The MSSVs also provide
protection against overpressurizing the reactor coolant
pressure boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if
the preferred heat sink, provided by the Condenser and
Circulating Water System, is not available.

Five MSSVs are located on each main steam header,-outside
containment, upstream of the main steam isolation valves, as
described in the FSAR, Section 10.3.2 (Ref. 1). The MSSV
capacity criteria is 105% of rated' steam flow at 110% of the
steam generator design pressure. This meets the
requirements of the ASME Code, Section III (Ref. 2). The
MSSV design includes staggered setpoints, accord-ing to
Table-3.7.1-2 in the accompanying LCO, so that only the
needed valves will a~ctuate. Staggered setpoints' reduce the
potential for valve chatteri-ng that is-due to steam pressure
insufficient-to fully-open all valves following a
turbine-reactor trip.

APPLICABLE
SAFETY ANALYSES

The design basis for the MSSVs comes from Reference 2 and
its purpose is to limit the secondary system pressure to
:s 110% of design pressure when passing 100% of design steam
flow. This design basis is sufficient to cope with any
anticipated operating occurrence (AOO) or accident
considered in the Design Basis Accident (OBA) and transient
analysis.

The events that challenge the relieving capacity of the
MSSVs, and thus RCS pressure, are those characterized as
decreased heat removal events, which are presented in the
FSAR, Section 15.2 and 15.4 (Ref. 3). Of these, the full
power turbine trip without steam dump is the limiting AQO.
This event also terminates normal feedwater flow to the
steam generators.

The transient response for turbine trip without a direct
reactor trip presents no hazard to the integrity of the RCS

(conti nued)
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MSSVs
B 3.7.1

BASES

APPLICABLE or the Main Steam System. If a minimum reactivity feedback
SAFETY ANALYSES is assumed, the reactor is tripped on high pressurizer

(continued) pressure. In this case, the pressurizer safety valves open,
and RCS pressure remains below 110% of the design value.
The MSSVs also open to limit the secondary steam pressure.

If maximum reactivity feedback is assumed, the reactor is
tripped on overtemperature AT. The departure from nucleate
boiling ratio increases throughout the transient, and never
drops below its initial value. Pressurizer relief valves
and MSSVs are activated and prevent overpressurization in
the primary and secondary systems. The MSSVs are assumed to
have two active and one passive failure modes.. The active
failure modes are spurious opening, and failure to reclose
once opened. The passive failure mode is failure to open
upon demand.

The MSSVs satisfy Criterion 3 of the NRC Policy Statemupt.

LCO The accident analys-is requires four MSSVs per steam
generator to provide overpressure protection for Design
Basis transients occurring at 102% RTP. An MSSV will1 be
considered inoperable if it fails to open on demand. The
LCO requires that five MSSVs be OPERABLE in compliance with
Reference 2, even though this is not a requirement of the
DBA analysis. This is because operation with less than the
full number of MSSVs requires limitations on allowable
THERMAL POWER (to meet ASME Code requirements). These
limitations are according to Table 3.7.1-1 in the
accompanying LCO, and Required Action A.2.

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice
Testing Program.

The lift settings, according to Table 3.7.1-2 in the
accompanying LCO, correspond to ambient conditions of the
valve at nominal operating temperature and pressure.

(conti nued)
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MSSVs
B 3.7.1

BASES

LCO
(continued)

APPLICABILITY

, ACTIONS

This LCO provides assurance that the MSSVs will perform
their designed safety functions to mitigate the consequences
of accidents that could result in a challenge to the RCPB.

In MODE 1 above 40% RTP, the number of MSSVs per steam
generator required to be OPERABLE must be according to
Table 3.7.1-1 in the accompanying LCO. Below 40% RTP in
MODE 1, 2, and 3, only two MSSVs per steam generator are
required to be OPERABLE.

In MODES 4 and 5, there are no credible transients requiring
the MSSVs. The steam generators are not normally used for
heat removal in MODES 5 and 6, and thus cannot be
overpressurized; there,.is no requirement for the MSSVs to be
OPERABLE in these MODES.

The Actions table is modified by a Note indicating that
separate Condition entry is allowed for each MSSV.

A. I

With one or more MSSVs inoperable, reduce power so that the
available MSSV relieving capacity meets Reference 2
requirements for the applicable THERMAL POWER.

Operation with less than all five MSSVs OPERABLE for each
steam generator is permissible, if THERMAL POWER is
proportionally limited to the relief capacity of the
remaining MSSVs. This is accomplished by restricting
THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available
relief capacity in that steam generator. For example, if
one MSSV is inoperable in one steam generator, the relief
capacity of that steam generator is reduced by approximately
20%. To offset this reduction in relief capacity, energy
transfer to that steam generator must be similarly reduced
by at least 20%. This is accomplished by reducing THERMAL
POWER by at least 20%, which conservatively limits the
energy transfer to all steam generators to approximately 80%
of total capacity, consistent with the relief capacity of
the most limiting steam generator.

(conti nued)
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MSSVs
B 3.7.1

BASES

ACTIONS A.1 (continued)

For each steam generator, at a specified pressure, the
fractional relief capacity (FRC) of each MSSV is determined
as follows:

FRC = A
B

where:

A = the relief capaci~ty of the MSSV; and

B = the total relief capacity of all the MSSVs of the
steam generator

The FRC is the relief capacity necessary to address
operation with reduced THERMAL POWER.

The reduced THERMAL POWER
operat-ion at power levels
of th 'e remaining MSSVs.
determined as follows:

levels in the LCO prevent
greater than the relief capacity
The reduced THERMAL POWER is

R P = [1 -(N, x FRC, + N2 x FRC2 +.. +N . x FRC5)1 x 100%

where:

RP = Reduced THERMAL POWER for the most limiting steam
generator expressed as a percent of RTP;

NJ1, N2,
MSSV 1,1

N5 represent the status of the
2, ... , 5

= 0 if the MSSV is OPERABLE,
= 1 if the MSSV is inoperablo;

FRCj, FRC2,
MSSV 1, 2,

Unit 1
WATTS BAR

FRC5 = the relief capacity of the
5 as defined above.
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MSSVs
B 3.7.1

.BASES

ACTIONS B.1 and B.2
(conti nued)

If the MSSVs cannot be restored to OPERABLE status within
the associated Completion Time, or if one or more SGs have
less than two MSSVs OPERABLE, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience to reach the required unit conditions from
full-power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.1.1
REQU IREMENTS

This SR verifies the OPERABILITY of theMSSVs by the-
verificatiA~ of each MSSV lift setpoint in accordance with
the Inservice Testing Program. The ASME Code, Section XI
(Ref. 4), requires that safety- and relief-valve tests be
performed in accordance with ANSI/ASME OM-1-1987 (Ref. 5).
According to Reference'5, the following tests are required:

a. Visual examination;

b. Seat tightness determination;

C. Setpoint pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria; and

e. Verification of the balancing device integrity on
balanced valves.

The ANSI/ASME standard requires that, all valves be tested
every 5 years, and a minimum of 20% of the valves be tested
every 24 months. The ASME Code specifies the activities and
frequencies necessary to satisfy the requirements.

(continued)
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MSSVs
B 3.7.1

BASES

SURVEILLANCE This SR is modified by a Note that allows entry into and
REQUIREMENTS operation in MODE 3 prior to performing the SR. The MSSVs

(continued) may be either bench tested or tested in-situ'at hot
conditions using an assist device to simulate lift pressure.
If the MSSVs are not tested at hot conditions, .the lift
setting pressure shall be corrected to ambient conditions of
the valve at operating temperature and pressure.

REFERENCES 1. Watts Bar FSAR, Section 10.3, "Main Steam Supply
System."

2. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section III, Article NC-70OO,
"Overpressure Protection," Class 2 Components.

3. Watts Bar FSAR, Section 15.2, Condition II - Faults of
Moderate Frequency," and Section 15.4, "Condition IV-
Limiting Faults."

4. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI, Article IWV-3500,
"Inservice Test: Category C Valves."

5. ANSI/ASME OM-1-1987, "Requirements for Inservice
Performance Testing of Nuclear Power Plant Pressure
Relief Devices."
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MSIVs
B 3.7.2

B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES

BACKGROUND The MSIVs isol'ate steam flow from the secondary side of the
steam generators following a high energy line break (HELB).
MSIV closure terminates break flow from the unaffected
(intact) steam generators.

One MSIV is located in each main steam line outside, but
close to, containment. The MSIVs are downstream from the
main steam safety valves (MSSVs) and auxiliary feedwater
(AFW) pump turbine steam supply, to prevent MSSV and AFW
isolation from the steam genei-ators by MSIV closure.
Closing the MSIVs isolates each steam generator from the
others, and isolates the turbine, Steam Dump System, and
other auxiliary steam supplies from the steam generators.

The MSIVs close on a main stea'm isolation signal generated
by either low steam line pressure, negative steam pressure
rate (below P-11) or high-high containment pressure. The
MSIVs fail closed on loss of control or actuation power.

Each MSIV has an MSIV bypass valve. Although these bypass
valves are normally closed, they receive the same emergency
closure signal a's do their associated MSIVs. The MSIVs may
also be actuated manually.

A description of the MSIVs is found in the FSAR, Section
10.3 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The design basis of the MSIVs is established by the
containment analysis for the large steam line break (SLB)
inside containment, discussed in the FSAR, Section 6.2
(Ref. 2). It is also affected by the accident analysis of
the SLB events presented in the FSAR, Section 15.4.2.1
(Ref. 3). The design precludes the blowdown of more than
one steam generator, assuming a single active component
failure (e.g., the failure of one MSIV to close on demand).

The limiting case for the containment analysis is the SLB
inside containment, with a loss of offsite power following
turbine trip, and failure of the MSIV on the affected steam

(continued)
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MSIVs
B 3.7.2

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

generator to close. At lower powers, the steam generator
inventory and temperature are at their maximum, maximizing
the analyzed mass and energy release to the containment.
Due to reverse flow and failure of the MSIV to close, the
additional mass and energy in the steam headers downstream
from the other MSIV contributes to the total release. With
the most reactive rod cluster control assembly assumed stuck
in the fully withdrawn position, there is an increased
possibility that the core will become critical and return to
power. The core is ultimately shut down by the boric acid
injection delivered by the Emergency Core Cooling System.

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside'containment upstream of the MSIV is limiting for
offsite dose, although a break in this short section of main
steam header has a very low probability. The large SLB
i~nside containment at hot zero power is the limiting dase
for a post trip return to power. The analysis includes
scenarios with offsite power available, and with a loss of
offsite power following turbine trip. With offsite power
available, the reactor coolantfpumps continue to circulate
coolant through the steam generators, maximizing the Reactor
Coolant System cooldown. With a loss of offsite power, the
response of mitigating systems is delayed. Significant
single failures considered include failure of an MSIV to
close.

The MSIVs serve only a safety function and remain open
during power operation. The bypass valves are closed during
power operation, but may be open at hot zero power. These
valves operate under the following situations:.

a. An HELB inside containment. In order to maximize the
mass and energy release into containment, the analysis
assumes that the MSIV in the affected steam generator
remains open. For this accident scenario, steam is
discharged into containment from all steam generators
until the remaining MSIVs close. After MSIV closure,
steam is discharged into containment only from the
affected steam generator and from the residual steam
in the main steam header downstream of the closed
MSIVs in the unaffected loops. Closure of the MSIVs
isolates the break from the unaffected steam
generators.

(conti nued)
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MSIVS
B 3.7.2

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

LCO

APPLICABILITY

b. A break outside of containment and upstream from the
MSIVs is not a containment pressurization concern.
The uncontrolled blowdown of more than one steam
generator must be prevented to limit the potential for
uncontrolled RCS cooldown and positive reactivity
addition. Closure of the MSIVs isolates the break,
and limits the blowdown to a single steam generator.

C. A break downstream of the MSIVs will be isolated by
the closure of the MSIVs.

d. Following a steam generator tube rupture, closure of
the MSIVs isolates the ruptured steam generator from
the intact steam generators. In addition to
minimizing radiological releases, this enables the
operator .to maintain the pressure of the steam
generator with the ruptured tube below the MSSV
setpoints, a necessary step toward isolating the flow
through the rupture.

e. The MSIVs are also utilized during other events such
as a feedwater line break. This event is less
limiting, so far as MSIV OPERABILITY is concerned.

The MSIVs satisfy Criteri on 3 of the NRC Policy Statement.'

This'LCO requires that four MSIVs in the steam lines be
OPERABLE. The MSIVs are considered OPERABLE when the
isolation times are within limits, and they close on an
isolation actuatio~n signal.

This LCO provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable
to the 10 CFR 100 limits (Ref. 4) or the NRC staff-approved
licensing basis.

The MSIVs must be OPERABLE in MODE 1, and in MODES 2 and 3
except when closed and deactivated, when there is
significant mass and energy in the RCS and steam
generators. When the MSIVs are closed, they are

(continued)
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MSIVs
B 3.7.2

BASES

APPLICABILITY already performing the safety function.
(conti nued)

In MODE 4, normally most of the MSIVs are closed, and the
steam generator energy is low.

In MODE 5 or 6, the steam generators do not contain much
energy because their temperature is below the boiling point
of water; therefore, the MSIVs are not required for
isolation of potential high-energy secondary-system pipe
breaks in these MODES.

ACTIONS A.1

With one MSIV inoperable ~in MODE 1, action must be taken to
restore OPERABLE status within 8 hours. Some repairs to the
MSIV can be made with the unit hot. The 8-hour Completion
Time is reasonable, considering the low probability of-an
accident occurring during this time period that would
require a closure of the MSIVs.

The 8-hour Completion Time is greater than that-normally.
allowed for containment isolation valves because the MSIVs
are valves that isolate a closed system penetrating
containment. These valves differ from other containment
isolation valves in that the closed system provides an
additional means for containment isolation.

B.1

If the MSIV cannot be restored to OPERABLE status within
8 hours, the unit must be placed in a MODE in which the LCO
does not apply. To achieve this status, the unit must be
placed into MODE 2 within 6 hours and Condition C would be
entered. The Completion Times are reasonable, based on
operating experience, to reach MODE 2 and to close the MSIVs
in an orderly manner and without challenging unit systems.

C.1 and C.2

Condition C is modified by a Note indicating that separate
Condition entry is allowed for each MSIV.

(conti nued)
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MSIVs
B 3.7.2

BASES

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

Since the MSIVs are required to be OPERABLE in MODES 2
and 3, the inoperable MSIVs may either be restored to
OPERABLE status or closed. When closed, the MSIVs are
already in the position required by the assumptions in the
safety analysis.

The 8-hour Completion Time is consistent with that allowed
in Condition A.

For inoperable MSIVs that cannot be restored to OPERABLE
status within the specified Completion Time, but are closed,
the inoperable MSIVs must be verified on a periodic basis to
be closed. This is necessary to ensure that the assumptions
in the safety analysis remain valid. The 7-day Completion
Time is reasonable, based on engineering judgment, in view
of MSIV status indicatio *ns available in-the control room,
and other administrative controls, to ensure that these-
valves are in-the closed position.

0.1 and 0.2

If the MSIVs cannot be restored to OPERABLE status, or are
not closed within the associated Completion Time the unit
must be placed in a MODE in which the LCO does not apply.
To achieve this status, the unit must be placed at least in
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from
MODE 2 conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

This SR verifies that MSIV closure time is :5 5.0 seconds on
an actual or simulated actuation signal. The MSIV closure
time is assumed in the accident and containment analyse~s.
This Surveillance is normally performed upon returning the
unit to operation following a refueling outage. The MSIVs
should not be tested at power, since even a part-stroke

(conti nued)
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MSIVs
B 3.7.2

BASES

SURVEILLANCE SR 3.7.2.1 (continued)
REQU IREMENTS

exercise increases the risk of a valve closure when the unit
is-generating power. As the MSIVs are not tested at power,
they are exempt from the ASME Code, Section XI (Ref. 5)
requirements during operation in MODE 1 or 2.

The Frequency is in accordance with the Inservice Testing
Program or 18 months. The 18-month Frequency for valve
closure time is based on the refueling cycle. Operating
experience has shown that these components usually pass the
surveillance when performed at the 18-month Frequency.
Therefore, the Frequency is acceptable from a reliability
standpoi nt.

This test is conducted in MODE 3 with the unit at operating
temperature and pressure, as discussed in Reference 5
exercising requirements. This SR is modified by a Note that
allows entry into and operation in MODE 3 prior to
performing the SR. This allows a delay of testing until
MODE 3, to establish conditions consistent with those under
which the acceptance criterion was generated.

REFERENCES 1. Watts Bar FSAR, Section 10.3, "Main Steam Su pply
System."

2. Watts Bar FSAR, Section 6.2, "Containment Systems."

3. Watts.Bar FSAR, Section 15.4.2.1, "Major Rupture of a
Main Steam- Line."

4. 10 CFR 100.11.

5. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI, Inservice
Inspection, Article IWV-3400, "Inservice Tests -
Category A and B Valves."
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

B 3.7 PLANT SYSTEMS

B 3.7.3 Main Feedwater Isolation and Regulation Valves (MFIVs and MFRVs)
and Associated Bypass Valves

BASES

BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary
side of the steam generators following a high energy line
break (HELB). The safety related function of the MFRVs is
to provide the second isolation of MFW flow to the secondary
side of the steam generators following an HELB. Closure of
the MFIVs and associated bypass valves or MFRVs and
associated bypass valves terminates flow to the steam
generators, terminating the event for feedwater line breaks
(FWLBs) occurring upstream of the MFIVs or MFRVs. The
consequences of events occurring in the main steam lines or
in the MFW lines downstream from the MFIVs will be mitigated
by their closure.. Closure of the MFIVs and associated_
bypass valves, or MFRVs and associated bypass valves,
effectively terminates the addition of normal feedwater to
an affected steam generator, limiting the mass and energy
release for steam line breaks (SLBs) or FWLBs inside
containmient, and reducing the cooldown effects for SLBs.

The MFIVs and associated bypass valves isolate the.
non-safety-related portions from the safety-related portions
of the system. In the event of a secondary side pipe
rupture inside containment, the valves limit the quantity of
high energy fluid that enters containment through the break,
and provide a pressure boundary for the controlled addition
of auxiliary feedwater (AFW) to the intact loops.

One MFIV and one MFRV are located on each 16-inch MFW line.
One bypass MFRV and one bypass MFIV are located on a smaller
6-inch startup and tempering flow feedwater line. Both the
MFIV and bypass MFIV are located in the main steam valve
vault close to containment. The AFW injection point is
located downstream of the bypass MFIV so that AFW may be
supplied to the steam generators following a bypass MFIV or
MFRV closure. The piping volume between the check valve and
the steam generators must be accounted for in calculating
mass and energy releases, and refilled prior to AFW reaching
the steam generator following either an SLB or FWLB.

(continued)

Unit 1
WATTS BAR

B 3.7-13Amendment 0
Draft 08/92

B 3.7-13



MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

The MFIVs and associated bypass valves, and MFRVs and
associated bypass valves close on receipt of a Tav -Low
coincident with reactor trip (P-4), safety inje Ction signal,
or steam generator water level- high-high signal. They may
also be closed manually except for the bypass MFIV which has
no handswitch. In addition to the MFIVs and associated*
bypass valves, and the MFRVs and associated bypass valves, a
check valve is located just outside containment in the main
steam valve vault. The check valve terminates flow from the
SG for breaks upstream of the check valve.

A description of the MFIVs and MFRVs is found in the FSAR,
Section 10.4.7 (Ref. 1).

The design basis of the MFIVs and MFRVS and associated
bypass valves is established by the analyses-for the large
SLB. It is also influenced by the accident analysis for- the
large FWLB. Closure of the MFIVs and associiated bypass
valves, or MFRVs and associated bypass valves, may also be
relied on to terminate an SLB for core response analysis and
excess feedwater event.

Failure 'of an MFIV, MFRV,*or the associated bypass valves in
a single flow path to close following an SLB or FWLB, can
result in additional mass and energy being delivered to the
steam generators, contributing to cooldown. This failure
also results in additional mass and energy releases
following An SLB or FWLB event.

The MFIVs and MFRVs satisfy Criterion 3 of the NRC Policy
Statement.

This LCO ensures that the MFIVs and the MFRVs and their
associated bypass valves will isolate main feedwater flow to
the steam generators, following an FWLB or SLB. The MF-IVs
and bypass MFIVs will also isolate the non-safety-related
portions from the safety-related portions of the system.

(conti nued)
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BASES

LCO
(conti nued)

APPLICABILITY

This LCO requires that four MFIVs and associated bypass
valves, and four MFRVs and associated bypass valves, in the
feedwater lines be OPERABLE. The MFIVs and MFRVs and the
associated bypass valves are considered OPERABLE when
isolation times are within limits and they close on an
isolation actuation signal.

Failure to meet the [CO requirements can result in
additional mass and energy being released to containment
following an SLB or FWLB inside containment. If a feedwater
isolation signal on high-high steam generator level is
relied on to terminate an excess feedwater flow event,
failure to meet the [CO may result in the introduction of
water into the main steam lines.

The MFIV *s and MFRVs and the associated bypass valves must be
OPERABLE whenever-there is significant mass and energy'in
the Reactor Coolant System and steam generators. This
ensures that, in the event of an HELB, a single failure
cannot result in the blowdown of more than one steam
generator. In MODES 1, 2-, and 3, the MFIVs and MFRVs and
the associated bypass valves are, required to be OPERABLE,
except when closed and deactivated, to limit the amount *of
available fluid that could be added to containment in the
case of a secondary system pipe break in'side containment.
When the valves are closed and deactivated or isolated by a
closed manual valve, they are already performing their
safety function.

In MODES 4, 5, and 6 steam generator energy is low.
Therefore, the MFIVs and MFRVs and the associated bypass
valves are normally closed since MFW is not required.

ACTIONS The Actions table is modified by a Note indicating that
separate Condition entry is allowed for each valve.

A.1I and A. 2

With one MFIV in one or more flow paths inoperable, action
must be taken to restore the affected valves to OPERABLE
status, or to close or isolate inoperable affected valves

_____________________________________(continued)
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MFIVs and MFRVs and Associated Bypass Valves

B 3.7.3

BASES

ACTIONS A.1 and A.2 (continued)

within 72 hours. When these valves are closed or isolated,'
they are performing their required safety function.

The 72-hour Completion Time takes into account the
redundancy afforded by the remaining OPERABLE-valves and the
low probability of an event occurring during this time
period that would require isolation of the main feedwater
flow paths. The 72-hour Completion Time is reasonable,
based on operating experience.

Inoperable MFIVs, that are closed or isolated, must be
verified on a periodic basis that they are closed or
i-solated.. This is necessary to ensure that the assumptions.in the safety analysis remain valid. The 7-day Completion
Time is reasonable, based on engineering judgment, in view
of valve status indications available in the control room,
and other administrative controls, to ensure that thes6-
valves are closed or isolated.

B.1 and B.2.

With one MFRV in one or more flow paths inoperable,' action
must be taken to restore the affected valves to OPERABLE
status, or to close or isolate inoperable affected valves
within 72 hours. When these valves are closed or isolated,
they are performing their required safety function.

The 72-hour Completion Time takes into account the
redundancy afforded by the remaining OPERABLE valves and the
low probability of an event occurring during this time
period that would require isolation of the main feedwater
flow paths. The 72-hour Completion Time is reasonable,
based on operating experience.

Inoperable MFRVs, that are closed or isolated, must be
verified on a periodic basis that they are closed or
isolated. This is necessary to ensure that the assumptions
in the safety analysis remain valid. The 7-day Completion
Time is reasonable, based on engineering judgment, in view
of valve status indications available in the control room,
and other administrative controls to ensure that the valves
are closed or isolated.

(conti nued)
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BASES

ACTIONS C.1
(continued)

With one MFIV or MFRV bypass valve in one or more flow paths
inoperable, action must be taken to restore the affected
valves to OPERABLE status. The inoperable valve should not
be closed and isolated for long periods of time since the 6-
inch bypass line provides a small tempering flow to the
upper SG nozzle. This limits the temperature difference
between the SG and condensate storage tank fluid which would
be supplied by the AFW system. The 6-inch line may be
isolated for short periods of time to support calorimetric
flow measurements.

The 72-hour Completion Time takes' into account the
redundancy afforded by the remaining OPERABLE valves and the
low probability of an event occurring during this time
period that would require isolatior6 of the main feedwater
flow paths. The 72-hour Completion Time is reasonable,
based on operating experience.

D.1

With an MFIV and MFRV in the same flow path inoperable,
there may be no redundant system to operate automat-ically
and perform the required safety function. Although the
containment can be isolated with the failure of two valves
in parallel in the same flow path, the double failure can be
an indication of a common mode failure in the valves of this
flow path, and as such, is treated the same as a loss of the
isolation capability of this flow path. Under these
conditions, affected valves in each flow path must be
restored to OPERABLE status, or the affected flow path
isolated within 8 hours. This action returns the system to
the condition where at least one valve in each flow path is
performing the required safety function. The 8-hour
Completion Time is reasonable, based on operating
experience, to complete the actions required to close the
MFIV, or MFRV, or otherwise isolate the affected flow path.

E.1

With two bypass valves in the same flow path inoperable,
there may be no redundant system to operate automatically
and perform the required safety function. Under these
conditions, at least one valve in the flow path must be

(continued)
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B 3.7.3

BASES

ACITONS E.1 (continued)

restored to OPERABLE status within 8 hours. The Completion
Time of 8 hours is consistent with Condition 0.

F.1 and F.2

If the MFIV(s) and MFRV(s) and the associated bypass
valve(s) cannot be restored to OPERABLE status, or the
MFIV(s) or MFRV(s) closed or isolated within-the associated
Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status,-the unit
must be placed in at least MODE 3 wit 'hin 6 hours, and in
MODE 4 within* 12 hours. The allowed Completion Times are
reasonable, based on operating experience to reach the
required unit conditions from full-power conditions in an
orderly mlanner and without challenging unit systems.

SURVEILLANCE SR 3.7.3.1
REQU IREM ENTS

This SR verifies that the closure time-of each MFIV, MFRV,
and associated bypass valves is :5 6.5 seconds on an actual
or simulated actuation signal. The MFIV and MFRV closure
times are assumed in the accident and containment analyses.
This Surveillance is normally performed upon returning the
unit to operation following a refueling outage. These
valves should not be tested at power since even a
part-stroke exercise increases the risk of a valve closure
with the unit generating power. As these valves are not
tested'at power, they are exempt from the ASME Code,
Section XI (Ref. 2) requirements during operation in MODES 1
and 2.

The Frequency for this SR is in accordance with the
Inservice Testing Program or 18 months. The 18-month
Frequency for valve closure is based on the refueling cycle.
Operating experience has shown that these components usually
pass the SR when performed at the 18-month Frequency.

(conti nued)
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REFERENCES I. FSAR, Section 10.4.7, "Condensate and Feedwater
Systems."I

2. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI.
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ADV s
B 3.7.4

B 3.7 PLANT SYSTEMS

B 3.7.4 Atmospheric Dump Valves (ADVs)

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The ADVs provide a method for cooling the unit to residual
heat removal (RHR) entry conditions should the preferred
heat sink via the Steam Dump System to the condenser not be
available, as discussed in the FSAR, Section 10.3 (Ref. 1).
This is done in conjunction with the Auxiliary Feedwater
System providing cooling water from the condensate storage
tank (CST). The ADVs may also be used to meet the design
cooldown rate during a normal cooldown if the condenser is
not available to permit use of the Steam Dump System.

One ADV line for each of the four steam generators is
provided. Each ADV line consists of one ADV and an
associated block valve.

The ADVs are provided with upstream block valves to permit
their being tested at power, and to provide an alternate
means of isolation. The ADVs are equipped with pneumatic
controllers to permit control of the cooldown rate.

The ADVs are provided with a pressurized air supply from the
auxiliary air compressors that, on a loss of pressure in the
normal instrument air supply, automatically supplies backup
air to operate the ADVs.

A description of the ADVs is found in Reference 1. The ADVs
are OPERABLE with a dc-power source and control air
..available. In addition, handwheels are provided for local
manual operation.

The design basis of the ADVs is established by the
capability to cool the unit to RHR entry conditions. The
maximum design rate of 50OF per hour is applicable for two
steam generators, each with one ADV. This rate is adequate
to cool the unit to RHR entry conditions utilizing the
cooling water supply available in the CST.

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

In the accident analysis presented in Reference 1, the ADVs
are assumed to be used by the operator to cool down the unit
to RHR entry conditions for accidents accompanied by a loss
of offsite power. Prior to operator actions to cool down
the unit, the ADVs and main steam safety valves (MSSVs) are
assumed to operate automatically to relieve steam and
maintain the steam generator pressure below the design
value. For the recovery from a steam generator tube rupture
(SGTR) event, the operator is also required to perform a
limited cooldown to establish adequate subcooling as a
necessary step to terminate the primary-to-secondary break
flow into the ruptured steam generator. The time required
to terminate the primary-to-secondary break flow for a SGTR
is more critical than the time required to cool down to RHR
conditions for this event and also for other-accidents.
Thus, the SGTR is the limiting event for the ADVs. Three
ADVs are required to be OPERABLE'to satisfy the SGTR
accident analysis requirements. This considers any single
failure assumptions regarding the failure of one ADV tc-open
on demand.

The ADVs are equipped with block valves in the event an ADV
spuriously fails to open or' fails to close during use.

The ADVs satisfy Criterion-3 of the NRC Policy Statement.

Three ADV lines are required to be OPERABLE. One ADV line
is required from each of three steam generators to ensure
that at least one ADV line is available to conduct a unit
cooldown following an SGTR, in which one steam generator
becomes unavailable, accompanied by a single, active failure
of a second ADV line on an unaffected steam generator. The
block valves must be OPERABLE to isolate a failed open ADV
line.

Failure to meet the LCO can result in the inability to cool
the unit to RHR entry conditions following an event in which

(conti nued)
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B 3.7.4

BASES

LCO the condenser is unavailable for use with the Steam Dump
(continued) System.

An ADV is considered OPERABLE when it is capable of
providing controlled relief of the main steam flow and
capable of fully opening and closing on demand.

APPLICABILITY In MODES 1, 2, and 3, and in MODE 4, when steam generator is
being relied upon for heat removal, the ADVs are required to
be OPERABLE.

In MODE 5 or 6, an SGTR is not a 1credible event.

ACTIONS A. 1

With one required-ADV line inoperable, action must be taken
to restore OPERABLE status within 7 days. The 7-day
Completion Time allows for the redundant capability afforded
by-the remaining OPERABLE ADV lines,' a non-safety-grade
backup in the Steam Dump System, and MSSVs. Required
Action A.1 is modified by a Note indicating that [CO 3.0.4
does not apply.

B.1I

With two or more ADV lines inoperable, action must be taken
to restore all but one ADV line to OPERABLE status. Since
the block valve can be closed to isolate an ADV, some
repairs may be possible with the unit at power. The 24-hour
Completion Time is reasonable to repair inoperable ADV
lines, based on the availability of the Steam Dump System
and MSSVs, and the low probability of an event occurring
during this period that would require the ADV lines.

C.1 and C.2

If the ADV lines cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least

_____________________________________________(continued)
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ACTIONS C.1 and C.2 (continued)

MODE 3 within 6 hours, and in MODE 4, without reliance upon
steam generator for heat removal, within 18 hours. The
allowed Completion Times are reasonable, based on operating
experience~to reach the required unit conditions from
full-power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS, the ADVs must
be able to be opened either remotely or locally and
throttled through their full range. This SR ensures that
the ADVs are tested through a full-control cycle at least
once per fuel cycle. Performance of inservice testing or
use of an ADV during a unit cooldown may satisfptthis
requirement. Operating experience has shown that these
components usually pass the Surveillance when performed at
the 18-month Frequency. The Frequency is acceptable from a
reliability standpoint.

SR 3.7.4.2

The function of the block valve is to isolate a failed open
ADV. Cycling the block valve both closed and open
demonstrates its capability to perform this function.
Performance of inservice testing or use of the block valve
during unit cooldown may satisfy this requirement.
Operating experience has-shown that these components usually
pass the Surveillance when performed at the 18-month
Frequency. The Frequency is acceptable from a reliability
standpoint.

REFERENCES 1. Watts Bar FSAR, Section 10.3, "Main Steam Supply
System."
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B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 Auxiliary Feedwater (AFW) System

BASES

BACKGROUND The AFW System automatically supplies feedwater to the s team
generators to remove decay heat from the Reactor Coolant
System upon the loss of normal feedwater supply. The AEW
pumps take suction through separate and independent suction
lines from the condensate storage tank (CST) ([CO 3.7.6,
"Condensate Storage Tank (CST)") and pump to the steam
generator secondary side via separate and independent
connections to the main feedwater (MEW) bypass line piping.
The steam generators function as a heat sink for core decay
heat. The heat load is dissipated by releasing steam to the
4tmosphere from the steam generators via the main steam
safety valves (MSSVs) ([CO 3.7.1, "Main Steam Safety Valves
(MSSVs)") or atmospheric dump valves ([CO 3.7.4,
"Atmosphe 'ric Dump Valves (ADVs)"). If the main conden~ir is
available, steam may be released via the steam dump valves
and recirculated to the CST.-

.The AFW System consists of two motor-driven AFW pumps and-
steam turbine-driven pump configured into three trains.
Each motor-driven pump provides 410 gpm of AFW flow, and the
turbine-driven pump provides 720 gpm to the steam
generators, as assumed in the accident analysis. The pumps
are equipped with independent recirculation lines to prevent
pump operation against a closed system. Each motor-driven
AFW pump is powered from an independent Class IE power"
supply and feeds two steam generators. The steam
turbine-driven AFW pump receives steam from one of two main
steam lines upstream of the main steam isolation valves.
Each of the steam feed lines will supply 100% of the
requirements of the turbine-driven AFW pump.

The AFW System is capable of supplying feedwater to the
steam generators during normal unit startup, shutdown, and
hot standby conditions, however, the main feedwater system
will normally perform these functions.

The turbine-driven AFW pump supplies a common header capable
of feeding all steam generators. One pump at full flow is

(continued)
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BASES

BACKGROUND sufficient to remove decay heat and cool the unit to
(continued) residual heat removal (RHR) entry conditions. Thus, the

requirement for diversity in motive power sources for the
AFW System is met.

The AFW System is designed to supply sufficient water to the
steam generator(s) to remove decay heat with steam generator
pressure at the lowest setpoint of the MSSVs. Subsequently,
the AFW System supplies sufficient water to cool the unit to
RHR entry conditions, with steam released through the ADVs.

The AFW System actuates automatically on steam generator
water level -low-low by the ESFAS (LCO 3.3.2, "Engineered
Safety Feature Activation System (ESFAS)"). The system ~also
actuates on loss of offsite power, safety injection, and
trip of both turbine-driven MFW pumps.

-The AFW System is d~iscussed in the FSAR, Section 10.4.9
(Ref. 1').

APPLICABLE The AFW System mitigates the consequences of any event withSAFETY ANALYSES loss of normal feedwater.

The design basis of the AFW System is to supply water to the
steam generator to remove decay heat and other residual heat
by delivering at least the minimum required flow rate to the
steam generators at pressures corresponding to the lowest
steam generator safety valve set-pressure plus 1% for
setpoint tolerance and 3% for accumulation.

In addition, the AFW.System must supply enough makeup water
to replace steam generator secondary inventory lost as the
unit cools to MODE 4 conditions. Sufficient AEW flow must
also be available to account for flow losses such as pump
recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients
for the AEW System are as follows:

a. Feedwater Line Break (FWLB); and

b. Loss of main feedwater.

(continued)
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APPLICABLE In addition, the minimum available AFW flow and system
SAFETY ANALYSES characteristics are considerations in the analysis of

(continued) a small break loss-of-coolant accident (LOCA).

The AFW System design is such that it can perform its
function following an FWLB between the main feedwater
isolation valves and containment, combined with a loss of
offsite power following turbine trip, and a single active
failure of the steam turbine-driven AFW pump. One
motor-driven AFW pump would deliver to the broken MEW header
until the problem was detected, and flow terminated by the
operator within 10 minutes. Sufficient flow would be
delivered to the intact steam generator by the redundant AFW
pump.

The ESFAS automatically actuates the AFW turbine-driven pump
and associated power operated valves and controls when
required to. ensure an adequate feedwater supply to the steam
generators during loss of power.

Each motor-driven auxiliary feedwater pump (one Train A and
one Train B) supplies flow paths to two'steam generators.
Each flow path contains automatic air-operated level control
valves (LCVs)-. The LCVs have~the same train designation'as
the associated pump and are provided trained air. The
turbine-driven auxiliary feedwater pump supplies flow paths
to all four steam generators. Each of these flow paths
contains an automatic air-operated LCV, two-of which are
designated as Train A, receive A-train air and provide flow
to the s~ame steam generators that are supplied by the B-
train motor-driven auxiliary feedwater pump. The remaining
two LCVs are designated as Train B, receive B- train air,
and provide flow to the same steam generators that are
supplied by the A-train motor-driven pump. This design
provides the required redundancy to ensure that at least two
steam generators receive the necessary flow assuming any
single failure. It can be seen from the description
provided above that the loss of a single train of air (A or
B) will not prevent the auxiliary feedwater system from
performing its intended safety function and is no more
severe than the loss of a sing~le auxiliary feedwater pump.
Therefore, the loss of a single train of auxiliary air only
affects the capability of a single motor-driven auxiliary
feedwater pump because the turbine-driven pump is

(conti nued)
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APPLICABLE still capable of providing flow to the two steam generators
SAFETY ANALYSES that are separated from the other motor-driven pump.

(continued)
The AFW System satisfies the requirements of Criterion 3 of
the NRC Policy Statement.

LCO This LCO provides assurance that the AFW System will perform
its design safety function to mitigate the consequences of
accidents that could result in overpressurization of the
reactor coolant pressure boundary. Three independent AFW
pumps in three diverse trains are required to be OPERABLE to
ensure-the availability of residual heat removal capability
for all events accompanied by a loss of offsite power and a
single failure. This is accomplished by powering two of the
pumps from independent emergency buses. The third AFW pump
is powered by a different means, a steam-driven turbine
supplied with steam from a source that is not isolated-by
closure of the MSIVs.

The AFW System is considered OPERABLE when the components
and flow paths required, to provide redundant AFW flow to the
steam generators are OPERABLE. This requires that the two
motor-driven AFW pumps be OPERABLE in two diverse paths,
each supplying AFW to separate steam generators. The
turbine-driven AFW pump is required to be OPERABLE with
redundant steam supplies from each of two main steam lines
upstream of the MSIVs, and shall be capable of supplying AFW
to any of the steam generators. The piping, valves,
instrumentation, and controls in the required flow paths
also are required to be OPERABLE.

The LCO is modified by a Note indicating that one AFW train,
which includes a motor-driven pump, is required to be
OPERABLE in MODE 4. This is because of the reduced heat
removal requirements and short period of time in MODE 4
during which the AFW is required and the insufficient steam
available in MODE 4 to power the turbine-driven AFW pump.

APPLICABILITY In MODES 1, 2, and 3, the AFW System is required to be
OPERABLE in the event that it is called upon to function

(continued)
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APPLICABILITY when the main feedwater is lost. In addition, the AFW
(continued) System is required to supply enough makeup water to replace

the steam generator secondary inventory, lost as the unit
cools to MODE 4 conditions.

In MODE 4 the AFW System may be used for heat removal via
the steam generators.

In MODE 5 or 6, the steam generators are not normally used
for heat removal, and the AEW System is not required.

ACTIONS A.1

If one of the two steam supplies to the turbine-driven AFW
train is inoperable, action must be' taken to restore
OPERABLE status within 7 days. The 7-day-Completion Time is
reasonable, based on the following reasons:

a. The redundant OPERABLE steam supply to the
turbine-driven AFW pump;.

b. .The availability of redundant OPERABLE motor-driven
AFW pumps; and

c. -The low probability of an event occurring that
requires the inoperable steam supply to the
turbine-driven AFW pump.

The second Completion Time for Required Action A.1
establishes a limit on the maximum time ailowed for any
combination of Conditions to be inoperable during any single
continuous occurrence of failing to meet this LCO.

The 10-day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and
10 days dictate,ý that both Completion Times apply
simultaneously, and the more restrictive must be met.

(conti nued)
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ACTIONS B.1
(conti nued)

With one of the required AFW trains (pump or flow path)
inoperable in MODE 1, 2, or 3 for reasons other than
Condition A, action must be taken to restore OPERABLE status
within 72 hours. This Condition includes the loss of two
steam supply lines to the turbine-driven AFW pump. The
72-hour Completion Time is reasonable, based on redundant
capabilities afforded by the AFW System, time needed for
repairs, and the low probability of a OBA occurring during
this time peri~od.

The second Completion Time for Required.Action B.1
establishes a limit on the maximum time allowed for any
combination of Conditions to be inoperable during any single
continuous occurrence of failing to meet this [CO.

The 10-day Completion Time provides a limitation time
allowed in this specified Condition after discovery of-
failure to meet the [CO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 72 hours
and 10. days dictates that both Completion Times apply
simultaneously, and the more restrictive must be met..

C.1 and C.2

When Required Action A.1 or B.1 cannot be completed within
the required Completion Time, or if two AFW trains are
inoperable in MODE 1, 2, or 3, the unit must be placed in a
MODE in which the [CO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 18 hours.

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

In MODE 4 with two AFW trains inoperable, operatica. is
allowed to continue because only one motor-driven pump AFW
train is required in accordance with the Note that modifies
the [CO. Although not required, the unit may continue to
cool down and initiate RHR.

(conti nued)
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AFW System
B 3.7.5

BASES

ACTIONS 0.1
(conti nued)

If all three AFW trains are inoperable in MODE 1, 2, or 3,
the unit is' in a seriously degraded condition with no safety
related means for conducting a cooldown, and only limited
means for conducting a cooldown with non-safety-related
equipment. In such a condition, the unit should not be
perturbed by any action, including a power change, that
might result in a trip. The seriousness of this condition
requires that action be started immediately to restore one
AFW train to OPERABLE status.

Required Action 0.1 is modified by a No 'te indicating that
all required MODE changes or power reductions are suspended
until one AFW train is restored to OPERABLE status. In this
case, LCO 3.0.3 is not applicable because it could force the
unit into a less safe condition.

E.1

In MODE 4, either the RCPs or the RHR loops can be used to
provide forced circulation. This is addressed in [CO 3.4.6,
"RCS Loops -MODE 4.." With one required AFW train
inoperable, action must be taken to immediately restore the
inoperable train to OPERABLE status. The immediate
Completion Time is consistent with [CO 3.4.6.

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

Verifying-the correct alignment for manual, power-operated,
and automatic valves in the AFW System water and steam
supply flow paths, provides assurance that the proper flow
paths will exist for AFW operation. This SR does not apply
to valves that are locked, sealed, or otherwise secured in
position, since they are verified to be in the correct
position prior to locking, sealing, or securing. This SR
.also does not apply to valves that cannot be inadvertently
misaligned, such as check valves. This Surveillance does
n~ot require any testing or valve manipulation; rather, it
involves verification that those valves capable of being
mispositioned are in the correct position.

(conti nued)
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B 3.7.5

BASES

SURVEILLANCE SR 3.7.5.1 (continued)
REQUIREMENTS

The 31-day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.5.2

This SR verifies that the AFW pumps develop sufficient
discharge pressure to deliver the required flow at the
lowest set pressure of the MSSVs plus 1% for setpoint
tolerance and 3% accumulation. Because it is undesirable to
introduce cold AFW into the steam generators while they are
operating, this testing is performed on recirculation flow.
Periodically comparing the reference differential pressure,
developed at this reduced flow, detects trends that might be
indicative of incipient failure. Performance of inservice
testing discussed in the ASME Code, Section XI (Ref. 27-
(only required at 3-month intervals) satisfies this
requirement. The 31-day Frequency on a STAGGERED TEST BASIS
results in testing each pump once every 3 months, as.
required by Reference 2.

This SR is modified by a Note indicating that the SR be
deferred until suitable test conditions are established.
This deferral is required because there is insufficient
steam pressure to perform the test.

SR 3.7.5.3

This SR verifies that AFW can be delivered to the
appropriate steam generator in the event of any accident or
transient that generates an ESFAS, by demonstrating that
each automatic valve in the flow path actuates to its
correct position on an actual or simulated actuation signal
in MODES 1, 2, and 3. In MODE 4 the required AFW train is
already aligned and operating, therefore, this SR is not
requi red.

(conti nued)
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B 3.7.5

BASES

SURVEILLANCE SR 3.7.5.3 (continued)
REQUIREMENTS

The 18-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. The 18-month Frequency is acceptable
based on operating experience and the design reliability of
the equipment.

SR 3.7.5.4

This SR verifies that the AFW pumps will start in the event
of any accident or transient that generates an ESFAS by
demonstrating that each AFW pump starts automatically on an
actual or simulated ac~tuation signal in MODES 1, 2, and 3.
In MODE 4, the required pump is already operating and the
auto start function is not required. The 18-month Frequiency
is based on the need to perform this Surveillance under the
conditions that apply during a unit outage and
because of the potential for an unplanned transient if the
surveillance were performed with the reactor at power.

This SR is modified by a Note indicating that the SR be
deferred until suitable test conditions are established.
This deferral is required because there is insufficient
steam pressure to perform the test.

SR 3.7.5.5

This SR verifies that the AFW is prope rly aligned by
verifying the flow paths from the CST to each steam
generator prior to entering MODE 2 after more than 30 days
in MODE 5 or 6. OPERABILITY of AFW flow paths must be
verified before sufficient core heat is generated that would
require the operation of the AFW System during a subsequent
shutdown. The Frequency is reasonable, based on engineering
judgment, and other administrative controls ensuring that
flow paths remain OPERABLE. To further ensure AFW System
alignment, flow-path OPERABILITY is verified, following
extended outages to determine no misalignment of valves has
occurred. This SR ensures that the flow path from the CST
to the steam generators is properly aligned.

(continued)
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B 3.7.5

BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 10.4.9, "Auxiliary Feedwater
System."

2. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI, Inservice
jnspection, Article IWV-3400, "Inservice Tests-
Category A and B Valves."
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CST
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST)

BASES

BACKGROUND The CST provides a preferred source of water to the steam
generators for removing decay and sensible heat from the
Reactor Coolant System (RCS). The CST provides a passive
flow of water, by gravity, to the Auxiliary Feedwater (AFW)
System (LCO 3.7.5, "Auxiliary Feedwater (AFW) System"). The
steam produced is released to the atmosphere by the main
steam safety valves or the atmospheric dump valves. The AFW
pumps operate with a continuous recirculation to the CST.

When the main steam .isolation valves are open, the preferred
means of heat removal is to discharge steam to the condenser
by the non-safety-grade path of the steam dump valves. The
condensed steam is returned to the CST by condenser level
control valves. This has the advantage of conserving
condensate while mi~nimizing releases to the environment.

Be cause the OST is not designed to withstand-earthquakes andother natural phenomena, 'including missiles that might be
generated by natural phenomena, ,feedwater is also available
from the Essential Raw Cooling Water (ERCW) system as the
safety grade water source.

A description of the CST is found in the FSAR, Section 9.2.6
(Ref. 1).

APPLICABLE
SAFETY ANALYSES

Unit 1
WATTS BAR

The CST provides the preferred cooling water to remove decay
heat and to cool down the unit following all events in theaccident analysis as discussed in the FSAR, Chapters 6
and 15 (Refs. 2 and 3, respectively). However, the ERCW
System provides the safety grade water source to meet a DBA
should the CST become unavailable. For anticipated
operational occurrences and accidents that do not affect theOPERABILITY of the steam generators, the analysis assumption
is generally 2 hours at MODE 3, steaming through the MSSVs,followed by a cooldown to residual heat removal (RHR) entry
conditions at the design cooldown rate.

feedwater line break coincident with a loss of offsite

(continued)
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CST
B 3.7.6

BASES

APPLICABLE power. Single failures that also affect this event include
SAFETY ANALYSES the following:

(conti nued)
a. Failure of the diesel generator powering the

motor-driven AFW pump to the unaffected steam
generator (requiring additional steam to drive the
remaining AFW pump turbine); and

b. Failure of the steam-driven AFW pump (requiring a
longer time for cooldown using only one motor-driven
AFW pump).

These are not usually the limiting failures in terms of
consequences for these events.

A nonlimiting event considered in CST inventory*
determinations is a break in either the main feedwater
bypass line,or AFW line near.where the two join. This break
has the potential for dumping condensate until terminated by
operator action. This loss 'of condensate inventory is
partially compensated for by the retention of steam
*generator inventory.

The CST does not satisfy any Criterion of the NRC Policy
Statement.

LCO As the preferred water source to satisfy accident analysis
assumptions, the CST must contain sufficient cooling water
to remove decay heat for 2 hours following a reactor trip
from 102% RTP, and then to cooldown the RCS to RHR entry
conditions, assuming a coincident loss of offsite power and
the most adverse single~failure. In doing this, it must
retain sufficient water to ensure adequate net positive
suction head for the AFW pumps during cooldown, as well as
account for any losses from the steam-driven AFW pump
turbine, or before isolating AFW to a broken line.

The CST level required is equivalent to a usable volume of
Ž: 210,000 gallons, which is based on holding the unit in.MODE 3 for 2 hours, followed by a cooldown to RHR entry
conditions at 500F/hour. This basis is established in
Reference 4 and exceeds the volume required by the accident
analysis.

(conti nued)
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BASES

LCO The OPERABILITY of the CST is determined by maintaining the
(continued) tank level at or above the minimum required level.

APPLICABILITY In MODES 1, 2, and 3, and in MODE 4, when steam generator is
b 'eing relied upon for heat removal, the CST is required to
be OPERABLE.

In MODE 5 or 6, the CST is not required because the AFI4
System is not required.

ACTIONS A.1 and A.2

If the CST level is'not within limits, the OPERABILITY of
the backup supply should be verified by administrative means,,within 4 hours and once every 12 hours thereafter.
OPERABILITY of the backup feedwater supply must include
verification that the flow paths from the backup water
supply to the AFW pumps are OPERABLE. The CST must be
restored to OPERABLE status within 7 days, because the
backup supply may be performing this function in addition to
its normal functions. The 4-hour Completion Time is
reasonable, based on operating experience to verify the
OPERABILITY of the backup water supply. The 7-day
Completion Time is reasonable, based on an OPERABLE backup
water supply being available, and the low probability of an
event occurring during this time period requiring the CST.

B.1 and B.2

If the CST cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4, without reliance on the steam
generator for heat removal, within 18 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from
full-power conditions in an orderly manner and without
challenging unit systems.

(conti nued)
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CST
B 3.7.6

BASES (continued)

SURVEILLANCE
REQUIREMENTS

REFERENCES

SR 3.7.6.1

This SR verifies that the CST contains the required volume
of cooling water. The 12-hour Frequency is based on
operating experience and the need for operator awareness of
unit evolutions that may affect the CST inventory between
checks. Also, the 12-hour Frequency is considered adequate
in view of other indications in the control room, including
alarms, to alert the operator to abnormal deviations in the
CST level.

1. Watts Bar FSAR, Section 9.2.6, "Condensate Storage
Facilities."

2. Watts Bar FSAR, Chapter 6, "Engineered Safety
Features."

3. Watts Bar FSAR, Chapter 15, "Accident.-Analyses."

4. TVA Calculation HCG- LCS-043085, "Minimum CST Water
Level Required to Support the AFW System.",
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CCS
B 3.7.7

B 3.7 PLANT SYSTEMS

B 3.7.7 Component Cooling System (CCS)

BASES

BACKGROUND The CCS provides a heat sink for the removal of process and
operating heat from safety related components during a
Design Basis Accident (DBA) or transient. During normal
operation, the CCS also provides this function for various
nonessential components, as well as the spent fuel storage
pool. The CCS serves as a barrier to the release of
radioactive byproducts between potentially radioactive
systems and the Essential Raw Cooling Water System, and thus
to the environment.

The CCS is arranged as two independent, full-capacity
cooling trains. Separate Train A equipment is provided in
each unit, whereas Train B is shared by both units. Train A
in unit 1 is served.by CCS Hx A and~CCS pump lA-A. Pump iB-
B, which is actually Train B equipment, is also normally
aligned to the Train A header in unit 1. However, pump lB-B
can be realigned to Train B on loss of Train A.

Similarly, Train A in unit 2 is served by.CCS Hx B and CCS
pump 2A-A with support from pump 2B-B.

Train B in both units is served by CCS Hx C. Normally, only
CCS pump C-S is aligned to the Train B headers since few
nonessential, normally-operating loads are assigned to Train
B. However, pumps lB-B and 2B-B can be realigned to the
Train B headers on a loss of the C-S pump.

Each safety related train is powered from a separate bus.
An open surge tank in the system provides pump trip
protective functions to ensure that sufficient net positive
suction head is available. The pump in each train is
automatically started on receipt-of a safety injection (SI)
signal, and all nonessential components are isolated.

Additional information on the design and operation of the
system, along with a list of the components served, is
presented in the FSAR, Section 9.2.2 (Ref. 1). The
principal safety-related function of the CCS is the removal
of decay heat from the reactor via the Residual Heat

(continued)
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CCS
B 3.7.7

BASES

BACKGROUND Removal (RHR) System. This may be during a normal or
(continued) post-accident cooldown and shutdown.

APPLICABLE
SAFETY ANALYSES

The design basis of the CCS is for one CCS train to
remove the post loss-of-coolant accident (LOCA) heat load
from the containment sump during the recirculation phase,
with a maximum CCS temperature of 12O0 F (Ref. 2). The
Emergency Core Cooling System (ECCS) LOCA and containment
OPERABILITY LOCA, each, model the maximum and minimum
performance of the CCS, respectively. The normal
temperature of the CCS is 95OF and, during unit cooldown to
MODE 5 (Tcld < 200*F), a maximum temperature of 120*F is
assumed. ?he CCS design 'based on these values, bounds the
post-accident conditions such that the sump fluid will not
increase in temperature after alignment of 'the RHR heat
exchangers during the recirculation phase following a LOCA,
and provides a gradual reduction in the temperature of-this
fluid as it is 'supplied to the Reactor Coolant System (RCS)
by the ECCS pumps.

The OCS is designed to perform its function with a single
failure of any active component, assuming a loss of offsite
power.

The CCS also functions to cool the unit from RHR entry
conditions (Tcl < 3500F), to MODE 5 (Tcod<20)drn
normal and posy -accident operations. The time required to
cool from 350 to 200OF is a function of the number of CCS
and, RHR trains operating. One CCS train is sufficient to
remove decay heat during subsequent operations with T
< 2000F. This assumes a maximum ERCW temperature of 981V
occurring simultaneously with the maximum heat loads on the
system.

The CCS satisfies Criterion 3 of the NRC Policy Statement.

[CO The CCS trains are independent of each other to the degree
that each has separate controls and power supplies, and the
operation of one does not depend on the other. In the event
of a DBA, one CCS train is required to provide the minimum
heat removal capability assumed in the safety analysis for
the systems to which it supplies cooling water. To ensure

(conti nued)
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CCS
B 3.7.7

BASES

LCO
(continued)

this requirement is met, two trains of CCS must be OPERABLE.
At least one CCS train will operate assuming the worst-case
single active failure occurs coincident with a loss of
offsite power.

A CCS trai-n is considered OPERABLE when:

a. The pump and associated surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger, and
instrumentation and controls required to perform the
safety-related function are OPERABLE.

The isolation of CCS from other componentt or systems not
required for safety may render those components or system
inoperable, but does not affect the OPERABILITY of the CCS.

APPLICABILITY In MODES 1, 2, 3, and 4, the CCS is a normally operating
system, which must be prepared to perform its post-accident
safety functions, primarily' RCS heat removal, which is
achieved by cooling the RHR heat exchanger.

In MODE 5 or 6, the OPERABILITY requirements of the CCS are
determined by the systems it supports.

ACTIONS *A.1

Required Action A.1 is modified by a Note indicating that
the applicable conditions and Required Actions of [CO 3.4.6,
"RCS Loops -MODE 4," be entered if an inoperable CCS train
results in an inoperable RHR loop. This is an exception to
[CO 3.0.6 and ensures the proper actions are taken for these
components.

If one CCS train is inoperable, action must be taken to
restore OPERABLE status within 72 hours. In this Condition,
the remaining OPERABLE CCS train is adequate to perform the
heat removal function. The 72-hour Completion Time is
reasonable, based on the redundant capabilities afforded by
the OPERABLE train, and the low probability of a DBA
occurring during this period.

(continued)
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CCS
B 3.7.7

BASES

ACTIONS B.1 and B.2
(continued)

If the CCS train cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status,*the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

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

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

This SR is modified by a Note indicating that the isolation
of the CCS flow to individual tomponents may render th~se
components inoperable, but does' not affect the OPERABILITY
of the CCS. Verifying the correct alignment for manual,
power-operated, and automatic valves in the CCS flow path
provides assurance that the proper flow paths exist for CCS
operation. This SR does not apply to valves that are
locked, sealed,, 'or otherwise secured in position, since
these valves are verified to be in the correct position
prior to locking, sealing, or securing. This SR also does
not apply to valves that cannot be inadvertently misaligned,
such as check valves. This Surveillance does not require
*any testing or valve manipulation; rather, it involves
verification that those valves capable of'being
mispositioned are in the correct~position.

The 31-day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation*, and ensures correct valve positions.

SR 3.7.7.2

This SR verifies proper automatic operation of the CCS
valves on an actual or simulated actuation signal. The CCS
System is a normally operating system that cannot be fully
actuated as part of routine testing during normal operation.
The 18-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit

(conti nued)
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B 3.7.7

BASES

SURVEILLANCE SR 3.7.7.2 (continued)
REQUIREMENTS

outage and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed on
the 18-month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

SR 3.7.7.3

This SR verifies proper automatic operation of the CCS pumps
on an actual or simulated actuation signal. The CCS is a
normally operating system that cannot be fully Actuated as
part of rou~tine testing during normal operation. The
18-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit
outage and because of the potential for an unplanned-
t~ransient if the Surveillance were performed with. the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed on
the 18-month Frequency.. Therefore, the Frequency is
acceptable from a reliability standpoint.

SR 3.7.7.4

This SR verifies that the C-S pump is powered from the
normal power source when it is aligned for OPERABLE status.
Verification of the correct power alignment ensures that the
two CCS trains remain independent. The 7-day Frequency is
based on engineering judgment, is consistent with procedural
controls governing breaker operation, and ensures-correct
breaker position.

REFERENCES 1. Watts Bar FSAR, Section 9.2.2, "Component Cooling
System."

2. Watts Bar FSAR, Section 6.2, "Containment Systems."
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ERCW System
B 3.7.8

B 3.7 PLANT SYSTEMS

B 3.7.8 Essential Raw Cooling Water (ERCW) System

BASES

BACKGROUND The ERCW System provides a heat sink for the removal of
process and operating heat from safety-related components
during a Design Basis Accident (OBA) or transient. During
normal operation, and a normal shutdown, the ERCW System
also provides this function for various safety related and
non-safety-related components. The safety-related function
is covered by this LCO.

The shared ERCW system consists of eight 50% ERCW pumps,
four traveling water screens, four screen wash pumps, four
strainers, associated piping, valves, and instrumentation.

Water four the ERCW system enters two separate sump areas of
the pumping station through four traveling water screeiis,
two for each sump. Four ERCW pumping units, all on the same
plant train, take suction from one of the sumps, and four
more on the opposite plant train take suction from the other
sump. One set of pumps and associated equipment is
designated Train A, and the other Train B. These trains are
redundant and are normally maintained separate and
independent of each other. Each set of four pumps
discharges into a common manifold, *from which two separate
headers (IA and 2A for Train A, and 1B and 2B for Train B)
each with its own automatic backwashing strainer, supply
water to the various system users. Two pumps per train are
adequate to supply worst case conditions. Two pumps per
train are aligned to receive power from different diesel
generators. Operator designated pumps and valves are remote
and manually aligned, except in the unlikely event of a
loss-of-coolant accident (LOCA). The pumps are
automatically started upon receipt of a safety injection
(SI) signal, and all essential valves are aligned to their
post-accident positions. The ERCW System also provides
emergency makeup to the Component Cooling System (CCS) and
is the backup water supply to the Auxiliary Feedwater
System.

Additional information about the design and operation of the
ERCW System, along with a list of the components served, is
presented in the FSAR, Section 9.2.1 (Ref. 1). The

(continued)
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ERCW System
B 3.7.8

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

LCO

principal safety-related function of the ERCW System is the
removal of decay heat from the reactor via the CCS.

The design basis of the ERCW System is for one ERCW System
train, in conjunction with the CCS and a 100% capacity
containment spray system and residual heat removal system,
to remove core decay heat following a design basis LOCA as
discussed in the FSAR, Section 9.2.1 (Ref. 1). This
-prevents the containment sump fluid from increasing in
temperature during the recirculation phase following a LOCA
and provides for a gradual reduction in the temperature of
this fluid as it is supplied to the Reactor Coolant System
by the ECCS pumps. The ERCW System is designed to perform
its function with a single failure of any active component,
assuming the loss of offsite power.

The ERCW~System, in conjunction with the CCS, also cool-s the
unit from residual heat removal, as discussed in the FSAR,
Section 5.5.7 (Ref. 2) entry conditiont to MODE 5 during
normal and'post-accident operations. The time re~quired for
this evolution is a function of-the number of CCS and RHR
System trains that are 'operating. One ERCW train is
sufficient to remove decay heat during subsequent operations
in MODES 5 and 6. This assumes a maximum ERCW temperature
of 85*F occurring simultaneously with maximum heat loads on
the system.

The ERCW System satisfies Criterion 3 of the NRC Policy
Statement.

Two ERCW trains are required to be OPERABLE to provide the
required redundancy to ensure that the system functions to
remove post-accident heat loads, assuming that the
worst-case, single active failure occurs coincident with the
loss of offsite power.

An ERCW train is conside~red OPERABLE during MODES 1, 2, 3,
and 4 when:

a. Two pumps are OPERABLE; and

(continued)
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ERCW System
B 3.7.8

BASES

LCO b. The associated piping, valves, heat exchanger, and
(continued) instrumentation and controls required to perform the

safety-related function are OPERABLE.

APPLICABILITY In MODES 1, 2, 3, and 4, the ERCW System is a normally
operating system that is required to support the OPERABILITY
of the equipment serviced by the ERCW System and required to
be OPERABLE in these MODES.

In MODES 5 and 6, the OPERABILITY requirements of the ERCW
System are determined by the systems it supports.

ACTIONS A.1

If one ERCW System train is inoperable, action must be take~n
to restore OPERABLE status within 72 hours. In this
Condition, the remaining OPERABLE ERCW train is adequate to
perform the heat removal function. However, the overall
rel~iability is reduced becaus'e a single failure in the
OPERABLE ERCW train could result in loss of ERCW System
function. Required Action A.1 is modified by two Notes.
The first Note indicates that the applicable Conditions and
Required Actions of LCO 3.8.1, "AC Sources -Operating," be
entered if an inoperable ERCW train results in an inoperable
emergency diesel generator. The second Note indicates that
the applicable Conditions and Required Actions of LCO 3.4.6,
"RCS Loops -MODE 4," be entered if an inoperable EROW train
results in an inoperable residual heat. removal train. This
is an exception to LCO 3.0.6 and ensures the proper actions
are taken for these components. The 72-hour Completion Time
is based on the redundant capabilities afforded by the
OPERABLE train, and the low probability of a DBA occurring
during this time period.

B.1 and B.2

If the ERCW train cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours and in MODE 5 within 36 hours.

(conti nued)
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ERCW System
B 3.7.8

BASES

ACTIONS B.1 and B.2 (continued)

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

SURVEILLANCE SR 3.7.8.1
REQUIREMENTS

This SR is modified by a Note indicating that the isolation
of the ERCW System components or systems may render those
components ino~perable, but does not affect the OPERABILITY
of the ERCW System.

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ERCW System flow path provides'
assurance that the proper flow paths exist for ERCW System
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since they
are verified to be in the correct positi-on prior to being
locked, sealed, or secured. This SR does not require any
testing or val-ve manipulation; rather, it involves
verifi-cation that those valves capable of being.
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,
such as check valves.

The 31-day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.8.2

This SR verifies proper automatic operation of the ERCW
System valves on an actual or simulated actuation signal.
The ERCW System is a normally operating system that cannot
be fully actuated as part of normal testing. The 18-month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a unit outage and
because of the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.

(continued)
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ERCW System
B 3.7.8

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.7.8.2 (continued)

Operating experience has shown that these components usually
pass the Surveillance when performed on the 18-month
Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

SR 3.7.8.3

This SR verifies proper automatic operation of the ERCW
System pumps on an actual or simulated actuation signal.
The ERCW System is a normally operating system that cannot
be fully actuated as part of normal testing during normal
operation. The 18-month Frequency is based on the need to
perform this Surveillance under the conditions that apply
during a unit outage and because of the potential for an
unplanned transient if the Surveill1ance 'were performed with
the-reactor at power. Operati~rig experience has shown That
these components usually pass the Surveillance when
performed on the 18-month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

REFERENCES 1. Watts Bar FSAR, Section 9.2.1, "Essential Raw Cooling
Water."

2. Watts Bar FSAR, Section 5.5.7, "Residual Heat Removal
System."
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UH-S
B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Ultimate Heat Sink (UHS)

BASES

BACKGROUND. The UHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident, as well as during normal operation. This is done
by utilizing the Essential Raw Cooling Water (ERCW) System
and the Component Cooling System (CCS).

The UHS is defined as the Tennessee River, including the TVA
controlled dams upstream of the intake structure,. Chicamauga
Dam (the nearest downstream dam), and the plant intake
channel, not including the intake structure, as discussed in
FSAR Section 9.2.5 (Ref. 1). The maximum UHS temperature of
85*F ensures-adequate heat load removal capacity for a
minimum of 30 days after reactor shutdown or a shutdown
following an accident, including a Loss of Coolant Acci-dent
(LOCA).

Additional information on the design and operation of the
system, along with a list of components served, can be found
in Reference 1.

APPLICABLE
SAFETY ANALYSES

The UHS is the sink for heat removed from the reactor core
following all accidents- and anticipated operational
occurrences in which the unit is cooled down and placed on
residual heat removal (RHR) operation. Its maximum
post-accident heat load occurs approximately 20 minutes
after a design basis LOCA. Near this time, the unit
switches from injection to recirculation and the containment
cooling systems and RHR are required to remove the core
decay heat.

The operating limits are based on conservative heat transfer
analyses for the worst-case LOCA. Reference 1 provides the
details of the assumptions used in the analysis, which
include worst-expected meteorological conditions,
conservative uncertainties when calculating decay heat, and
worst-case single active failure (e.g., single failure of a
man-made structure). The UHS is desigrfed in accordance with
Regulatory Guide 1.27 (Ref. 2), which requires a 30-day
supply of cooling water in the UHS.

(conti nued)
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UHS
B 3.7.9

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

The UHS satisfies Criterion 3 of the NRC Policy Statement.

LCO The UHS is required to be OPERABLE and is considered
OPERABLE if it contains water at or below the maximum
temperature that would allow the ERCW System to operate for
at least 30 days following the design basis LOCA without the
loss of net positive suction head (NPSH), and without
exceeding the maximum design temperature of the equipment
served by the ERCW System. To meet this condition, the
UHS temperature should not exceed 85*F.

APPLICABILITY -In MODES 1, 2, 3, and 4, the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and
required to be OPERABLE in these MODES.

In MODE 5 or 6, the OPERABILITY requirements of the UHS are
determined by the systems it supports.

ACTIONS A.1 and A.2

If the UHS is inoperable, the unit must be placed in a MODE
in which the [CO does not apply. To achieve this status,
the unit must be placed in at least MODE 3 within 6 hours,
and in MODE 5 within 36 hours.

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

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This SR verifies that the ERCW System is available to cool
the CCS to at least its maximum design temperature with the
maximum accident or normal design heat loads for 30 days
following a DBA. The 24-hour Frequency is based on industry

(conti nued)
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UHS
B 3.7.9

BASES

SURVEILLANCE SR 3.7.9.1 (continued)
REQUIREMENTS

operating experience related to trending- of the parameter
variations during the applicable MODES. This SR verifies
that the average water temperature of the UHS is :- 850F.

REFERENCES 1. Watts Bar FSAR, Section 9.2.5, "Ultimate Heat Sink."

2. Regulatory Guide 1.27, "Ultimate Heat Sink for Nuclear
Power Plants," Revision 1, March 1974.
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C REVS
B 3.7.10

B 3.7 PLANT SYSTEMS

B 3.7.10 Control Room Emergency Ventilation System (CREVS)

BASES

BACKGROUND The CRrvs provides a protected environment from which
operators can control the unit following an uncontrolled
release of radioactivity.

The CREFS consists of two independent, redundant trains that
recirculate and filter the control room air. Each train
consists of a high efficiency particulate air (HEPA) filter,
an activated charcoal adsorber section for removal of
gaseous activity (principally iodines), and a fan.
Ductwork, valves *or dampers, and instrumentation also form
part of the system.

The CREVS is an emergency system, parts of which also
operate during normal unit operations. Actuation of the
CREVS occurs automatically upon receipt of a safety
injection signal on either unit or upon indication of high
radiation in the outside a~ir supply. Actuation of the
system to the emergency mode of operation, closes the
unfiltered outside air inta *ke and unfiltered exhaust
dampers, and aligns the system for recirculation of the
control I'oom air through the redundant trains of air
handling units, with a portion of the stream of- air directed

- through HEPA and the charcoal filters. The emergency mode
also initiates pressurization and filtered ventilation of
the air supply to the control room.

Pressurization of the control room prevents infil1tration of
unfiltered air from the surrounding areas of the building.
A single train will pressurize the control room to about
0.125 inches water gauge, and provide an air exchange rate
in excess of [7.5]% per hour. The CREVS operation in
maintaining the control room habitable is discussed in the
FSAR, Section 6.4 (Ref. 1).

Redundant supply and recirculation trains provide the
required filtration should an excessive pressure drop
develop across the other filter train. Normally open
isolation dampers are arranged in series pairs so that the

(conti nued)
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CREVS
B 3.7.10

BASES

BACKGROUND failure of one damper to shut will not result in a breach of
(continued) isolation. The CREVS is designed in accordance with Seismic

Category I requirements.

The CREVS is designed to maintain the control room
environment for 30 days of continuous occupancy after a
Design Basis Accident (DBA) without exceeding a
5-rem-whole-body dose.

APPLICABLE
SAFETY ANALYSES

The CREVS components are arranged in redundant, safety-
related ventilation trains. The location of components and
ducting within the control room envelope ensures an adequate
supply of filtered air to all areas requiring access. The
CREVS provides airborne radiological protection for the
control room operators, as demonstrated by the control room
accident dose analyses for the most limiting design basis
loss-of-coolant accident (LOCA), fission-product release
presented in the FSAR, Section 15.5.3 (Ref. 2).

The analysis of toxic-gas releases demonstrates that the
toxicity limits are not exceeded in the control room
following a toxic chemical release, as presented in
Reference 1.

The worst-case single active failure of a component of the
CREVS, assuming a loss of offsite power, does not impair the
ability of the-system to perform its design function.

The CREVS satisfies Criterion 3 of the NRC Policy Statement.

Two independent and redundant CREVS trains are required to
be OPERABLE to ensure that at least one is available
assuming a single failure disables the other train. Total
system failure could result in exceeding a dose of 5 rem to
the control room operator in the event of a large
radioactive release.

The CREVS is considered OPERABLE when the individual
components necessary to limit operator exposure are OPERABLE

_____(continued)
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C RE VS
B 3.7.10

BAS ES

LCO
(continued)

in both trains. A CREVS train is OPERABLE when the
associated:

a. Fan is OPERABLE;

b. HEPA filters anu' charcoal adsorbers are not
excessively restricting flow, and are capable of
performing their filtration functions; and

C. Ductwork, valves, and dampers are OPERABLE, and air
circulation can be maintained.

In addition, the contrbl room boundary must be maintained,
including the integrity of the walls, floors, ceilings,
ductwork, and access doors.

APPLICABILITY In MODES 1, 2, 3, 4, and during movement of irradiated fuel
assemblies, CREVS must be OPERABLE to control operator
exposure during and following a DBA.

During movement of irradiated fuel assemblies, the CREVS
must be'OPERABLE to cope with the release from a
fuel-handling accident.

ACTIONS A.1

When one CREVS train is inoperable, action must be taken to
restore OPERABLE status within 7 days. In this Condition,
the remaining OPERABLE CREVS train is adequate to perform
the control room protection function. However, the overall
reliability i~s reduced because a single failure in the
OPERABLE CREVS train could result in loss of CREVS function.
The 7-day Completion Time is based on the low probability of
a DBA occurring during this time period, and that the
remaining train can provide the required capability.

B.1 and B.2

In MODE 1,'2, 3, or 4, if the inoperable CREVS train cannot
be restored to OPERABLE status within the required
Completion Time, the unit must be placed in a MODE that

(continued)

Unit 1
WATTS BAR

B 3.7-53 Amendment 0
Draft 08/92



CREVS
B 3.7.10

BASES

ACTONS B-1 and B.2 (continued)

minimizes accident risk. To achieve this status, the unit
must be placed in at least MODE 3 within 6 hours, and in
MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full-power conditions in an
orderly manner and without challenging unit systems.

C.1, C.2.1, and C.2.2

During movement of irradiated fuel assemblies, if the
inoperable CREVS train cannot be restored to OPERABLE status
within the required Completion Time, action must be taken to
immediately place the OPERABLE CREVS train in the emergency
mode. This action ensures that the remaining train is
OPERABLE, that no failures~preventing automatic actuation
will occur, and that any active failure would be readily
detected.

An alternative to Required Action C. -1,is to immediately
-suspend activities that could result in a rel~ease of
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimi-zes
risk. This does not preclude the movement of fuel, to a safe
position.

D.1

if both CREVS trains are inoperable in MODE 1, 2, 3, or 4,-
the CREVS may not be capable of performing the intended
function and the unit is in a condition outside the accident
analyses. Therefore, LCO 3.0.3 must be entered immediately.

E.1 an-d E.2

During movement of irradiated fuel assemblies, with two CREVS
trains inoperable, action must be taken immediately to
suspend activities which could result in a release of
radioactivity that might enter the control room. This
places the unit in a condition that minimizes accident risk.
This does not preclude the movement of fuel to a safe
position.

(conti nued)
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C RE VS
B 3.7.10

BASES (continued)

SURVEILLANCE SR 3.7.10.1
REQU IREMENTS

Standby systems should be checked periodically to ensure
that they function properly. As the environment and normal
operating conditions on this system are not too severe,
testing each train once every morith provides an adequate
check of this system. Monthly heater operations dry out any
moisture accumulated in the charcoal from humidity in the
ambient air. The 31-day Frequency is based on the
reliability of the equipment and the two-train redundancy
availability.-

SR 3.7.10.2

This SR verifies that the required CREVS testing is
performed in Accordance with the Ventilation Filter Testing
Program (VFTP). The CREVS filter tests are in accordance
with Regulatory Guide 1.52 (Ref. 3). The VFTP includes
testing the performance of the HEPA filter, charcoal
adsorber efficiency, minimum flow rate, and the physical
properties of the activated charcoal. Specific test
Frequencies and additional information are discussed in
detail in the VFTP.

SR 3.7.10.3

This SR verifies that each CREVS train starts and operates
on an actual or simulated actuation signal. The Frequency
of 18 months is specified in Regulatory Guide 1.52 (Ref. 3).

SR 3.7.10.4

This SR verifies the integrity of the control room
enclosure, and the assumed inleakage rates of the
potentially contaminated air. The control room positive
pressure, with respect to potentially contaminated adjacent
areas, is periodically tested to verify proper functioning
of the CREVS. During the emergency mode of operation, the
CREVS is designed to pressurize the control room
ý! 0.125 inches water gauge positive pressure with respect to
the outside atmosphere in order to prevent unfiltered
inleakage. The CREVS is designed to maintain this positive

(conti nued)
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C RE VS
B 3.7.10

BASES

SURVEILLANCE SR 3.7.10.4 (continued)
REQUIREMENTS

pressure with one train at a makeup flow rate of 325 cfm and
a recirculation flow rate of 3675 + 10% cfm. The Frequency
of 18 months on a STAGGERED TEST BASIS is consistent with
the guidance provided in NUREG-0800 (Ref. 4).

REFERENCES 1. Watts Bar FSAR, Section 6.4, "Habitability Systems."

2. Watts Bar FSAR, Section 15.5.3, "Environmental
Consequences of a Postulated Loss of Coolant
Accident."

3. Regulatory Guide 1.52, Rev. 02.

4. NUREG-0800, Standard Review Plan, Section 6.4,
"Control Room Habitability System," Rev. 2, July 1981.
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CREATCS
B 3.7.11

B 3.7 PLANT SYSTEMS

B 3.7.11 Control Room Emergency Air Temperature Control System (CREATCS)

BASES

BACKGROUND The CREATCS provides temperature control for tie control
room following isolation of the control room.

The CREATCS consists of two independent and redundant trains
that provide cooling of recirculated control room air. Each
train consists of an air handling unit (AHU), water chiller,
chilled-water pump, and associated piping, ductwork,
instrumentation, and controls to provide for control room
temperature control. The CREATCS is a subsystem providing
air temperature controT for the control room.

The CREATCS is an emergency system, parts of which also
operate during normal unit operations. A single train will
provide the required temperature control to maintain the
control room between 60 and 104 0F. The CREATCS operation in
maintaining the control room temperature is discussed in the
FSAR, Section 9.4.1 (Ref. 1).

APPLICABLE The design basis of the CREATCS is to maintain the controlSAFETY ANALYSES room temperature for 30 days of continuous occupancy.

The CREATCS components-are arranged in redundant,
safety-related trains. During emergency operation, the
CREATCS maintains the temperature between 60 and 104 0F. A
single-active failure of a component of the CREATCS, with a
loss of offsite power, does not impair the ability of the
system to perform its design function. Redundant detectors
and controls are provided for control room temperature
control. The CREATCS is designed in accordance with Seismic
Category I requirements. The CREATCS is capable of removing
sensible and latent-heat loads from the control room, which
include consideration of equipment heat loads and personnel
occupancy requirements, to ensure equipment OPERABILITY.

The CREATCS satisfies Criterion 3 of the NRC Policy
Statement.

(conti nued)
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CREATCS
B 3.7.11

BASES (continued)

[CO Two independent and redundant trains of the CREATCS are
required to be OPERABLE to ensure-that at least one is
available, assuming a single failure disabling the other
train. Total system failure could result in the equipment
operating temperature exceeding limits in the event of an
accident.

The CREATCS is considered to be OPERABLE when the individual
components necessary to maintain the control room
temperature are OPERABLE in both trains. These components
include the chillers, AHUs, and associated temperature
control instrumentation. In addition, the CREATCS must be
operable to the extent that air circulation can be
maintained.

APPLICABILITY In MODES 1, 2, 3, 4, and during movement of irradiated fuel
assemblies, the CREATCS must be OPERABLE to ensure that the
control room temperature will not exceed equipment
operational requirements following isolation of the control
room.

ACTIONS A.1

- With one CREATCS train inoperable,~ action must bia taken to
restore OPERABLE status within 30 days. In this Condition,
the remaining OPERABLE CREATCS train is adequate to mai-ntain
the control room temperature within limits. However, the
overall reliability is reduced because a single failure in
the OPERABLE CREATCS train could result in loss of CREATCS
function. The 30-day Completion Time is based on the low
probability of an event requiring control room isolation,
the consideration that the remaining train can provide the
required protection, and that alternate safety- or
non-safety-related cooling means are available.

B.1 and B.2

In MODE 1, 2, 3, or 4, if the inoperable CREATCS train
cannot be restored to OPERABLE status within the required
Completion Time, the unit must be placed in a MODE that

(continued)
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CREATCS
B 3.7.11

BASES

ACTIONS B.1 and B.2 (continued)

minimizes the risk. To achieve this status, the unit must
be placed in at least MODE 3 within 6 hours, and in MODE 5
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full-power conditions in an
orderly manner and without challenging unit systems.

C.1. C.2.1, and C.2.2

During movement of irradiated fuel, if the inoperable
CREATCS train cannot be restored to OPERABLE status within
the required Completion Time, the OPERABLE CREATCS train
must be placed in operation immediately. This action
ensures that the remaining train is OPERABLE, that no
failures preventing automatic actuation will occur, and that
active failures will be readily detected.

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimizes
accident risk. This does not preclude the movement of fuel
to a safe position.

D.1

.If both CREATCS trains are inoperable in MODE 1, 2, 3, or 4
the control room CREATCS may not be capable of performing
its intended function. Therefore, LCO 3.0.3 must be entered
immedi ately.

E.1 and E.2

During movement of irradiated fuel assemblies, with two
CREATCS trains inoperable, action must be taken immediately
to suspend activities that could result in a release of
radioactivity that might require isolation of the control
room. This places the unit in a condition that minimizes
risk. This does not preclude the movement of fuel to a safe
position.

(conti nued)-
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CREATCS
B 3.7.11

BASES (continued)

SURVEI LLANCE
REQU IREM ENTS

SR 3.7.11.1

This SR verifies that the heat removal capability of the
system is sufficient to remove the assumed heat load in the
control room. This SR consists of a combination of testing
and calcu'ations. This is accomplished by verifying that
the system has Rot degraded. The only measurable parameters
that could degrade undetected during normal operation is the
system air flow and chilled water flow rate. Verification
of these two flow rates will provide assurance that the heat
removal capacity of the system is still adequate. The 18-
month Frequency is appropriate since significant degradation
of the CREATCS is slow and is not expected over this time
period.

REFERENCES 1. FSAR, Section 9.4.1, "Control Room Area Ventilation
System."
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ABGTS
B 3. 7. 12

B 3.7 PLANT SYSTEMS

B 3.7.12 Auxiliary Building Gas Treatment System (ABGTS)

BASES

BACKGROUND The ABGTS filters airborne radioactive particulates from the
area of the fuel pool following a fuel handling accident and
from the area of active Unit 1 Emergency Core Cooling System
(ECCS) Components and Unit 1 penetration rooms following a
loss-of-coolant accident ([OCA).

The ABGTS consists of two independent and redundant trains.
Each train consists of a heater, a prefilter, moisture
separator, a high efficiency particulate air (HEPA) filter,
an activated charcoal adsorber section for removal of
gaseous activity (principally iodines), and a fan.
Ductwork, valves or dampers, and instrumentation also form
part of the system. A second bank of HEPA filters follows
the adsorber section to collect carbon fines and provide
backup in case the main HEPA filter bank fails. The
downstream HEPA filter is not credited in the analysis. The
system initiates filtered'ventilation of the Auxiliary
Building Secondary Containment Enclosure (ABSCE) following
receipt of Phase A Containment Isolation signal or a high
radiation signal from the spent fuel pool area.

The ABGTS is a standby system, not in use during normal
- plant operations. During emergency operations, the ABSCE

dampers are realigned and ABGTS fans are started to begin
filtration. Air is exhausted from the Unit 1 ECCS pump
rooms,- Unit 1 penetration rooms, and fuel handling area

* through the filter trains. The prefilters or moisture
separators remove any large particles in the air, and any
entrained water droplets present, to prevent excessive
loading of the HEPA filters and charcoal adsorbers.

The ABGTS is discussed in the FSAR, Sections 6.5.1, 9.4.2,
15 and 6.2.3 (Refs. 1, 2, 3, and 4, respectively).

(conti nued)
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ABGTS
B 3.7.12

BASES (continued)

APPLICABLE
SAFETY ANALYSES

The ABGTS design basis is established by the consequences of
the limiting Design Basis Accident (DBA), which is a
fuel-handling accident. The analysis of the fuel-handling
accident, given in Reference 3, assumes that all fuel rods
in an assembly are damaged. The analysis of the LOCA
assumes that radioact-.,e materials leaked from the Emergency
Core Cooling System (ECCS) are filtered and adsorbed by the
ABGTS. The DBA analysis of the fuel-handling accident
assumes that only one train of the ABGTS is functional due
to a single failure that disables the other train. The
accident analysis accounts for the reduction in airborne
radioactive material provided by the one remaining train of
this filtration'system. The amount of fission products
available for release from the ABSCE is determined for a
fuel-handling accident and for a LOCA. These assumptions
and the analysis follow the guidance provided in Regulatory
Guides 1.25 (Ref. 5) and 1.4 (Ref. 6).

The ABGTS satisfies Criterion 3 of the NRC Policy Statement.

Two independent and redundant trains of the ABGTS are
required to be OPERABLE to ensure that at least one train is
available, assumihg a single failure that disables the other
train, coincident with a loss of offsite power. Total
system failure could result in the atmospheric release from
the ABSCE exceeding the 10 CFR 100 limits (Ref. 7) in the
event of a fuel-handling accident or LOCA.

The ABGTS is considered OPERABLE when the individual
components necessary to control exposure in the
fuel-handling building are OPERABLE in both trains. An
ABGTS train is considered OPERABLE when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration function; and

c. Heater, moisture separator, ductwork, valves, and
dampers are OPERABLE, and air circulation can be
maintained.

(continued)
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ASGIS
B 3.7.12

BASES (continued)

.APPLICABILITY In MODE 1, 2, 3, or 4, the ABGTS is required to be OPERABLE
to provide fission-product removal associated with ECCS
leaks due to a LOCA and leakage from containment and
annul us.

In MODE 5 or 6, the ABGTS is not required to be OPERABLE
since the ECCS is not required to be OPERABLE.

During movement
area, the ABGTS
consequences of

ACTIONS

of irradiated fuel in the fuel handling
is required to be OPERABLE to alleviate the
a fuel-handling accident.

A. 1

With one ABGTS train inoperable, action must be taken to
restore OPERABLE status within 7 days. During this period,the remaining OPERABLE train is adequate to perform the
ABGTS function. The 7-day Completion Time is based on the
risk from an event occurring requiring the inoperable ABGTS
train, and the remaining ABGTS train providing the required
protection.

B.1 and B.2

In MODE 1, 2, 3, or 4, when Required Action A.1 unit cannot
be completed within the associated Completion Time, or whenboth ABGTS trains are inoperable, *the unit must be placed in
a MODE in which the LCO does not apply. To achieve thi's
status, the unit must be placed in MODE 3 within 6 hours,
and in MODE 5 with~in 36 hours. The Completion Times are
reasonable, based on operating experience, to reach therequired unit conditions from full-power conditions in anorderly manner and without challenging unit systems.

C.1 and C.2

When Required Action A.1 cannot be completed within the
required Completion Time, during movement of irradiated fuel
assemblies in the fuel handling area, the OPERABLE ABGTS
train must be started immediately or fuel movement

.(continued)
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ABGTS
B 3.7.12

BASES

ACTIONS C.1 and C.2 (continued)

suspended. This action ensures that the remaining train is
OPERABLE, that no undetected failures preventing system
operation will occur, and that any active failure will be
readily detected.

If the system is not placed in operation, this 'action
requires suspension of fuel movement, which precludes a
fuel-handling accident. This does not preclude the movement
of fuel assemblies to a safe position.

0.1

When two trains of the ABGTS are inoperable during movement
of irradiated fuel assemblies in the fuel handling 'area,
action must be taken to place the unit in a condition in
which the LCO does not apply. Action must be taken
immediately to suspend movement of irradiated fuel
assemblies in the fuel handling area. This does not
preclude the movement of fuel to a safe position.

SURVEILLANCE SR 3.7.12.1
REQU IREM ENTS

Standby systems should be checked periodically to ensure
that they function properly. As-the environmental and
normal operating conditions on this system are not severe,
testing each train once every month provides an adequate
check on this system. Monthly heater operation dries out
any moisture accumulated in the charcoal from humidity in
the ambient air. The 31-day Frequency is based on the known
reliability of the equipment and the two-train redundancy
available.

SR 3.7.12.2

This SR verifies that the required ABGTS testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The ABGTS filter tests are in accordance
with Regulatory Guide 1.52 (Ref. 8). The VFTP includes
testing HEPA filter performance, charcoal adsorber

(continued)
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ABGTS
B 3.7.12

-BASES

SURVEILLANCE SR 3.7.12.2 (continued)
REQU IREMENTS

efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test frequencies
and additional information are discussed in detail in the
VFTP.

SR 3.7.12.3

This SR verifies that each ABGTS train starts and operates
on an actu 'al or simulated actuation signal. The 18-month
Frequency is consistent with Reference 8.

SR 3.7.12.4

This SR verifies the integrity of the ABSCE. The ability of
-the ABSCE to maintain negative pressure with respect to
potentially uncontaminated adjacent areas is periodically
tested to verify proper function of the ABGTS. During the
post-accident mode of operation, the ABGTS is designed to,
maintain a slight negative pressure in the ABSCE, to prevent
Unfiltered LEAKAGE.- The ABGTS is designed to maintain a
negative pressure between -0.25 and -0.5 inches water gauge
in the ABSCE with respect to atmospheric pressure at a

-nom'i~nal flow rate of 9000 +10% cfm while maintaining a
vacuum relief rate > 2000 cfm. The Frequency of 18 months
is consistent with the guidance provided in NUREG08,
Section 6.5.1 (Ref. 9). -80

This test is conducted with the tests for filter
penetration; thus, an 18-month Frequency (on a STAGGERED
TEST BASIS) is consistent with Reference 8.

REFERENCES 1. Watts Bar FSAR, Section 6.5.1, "Engineered Safety
Feature (ESF) Filter Systems."

2. Watts Bar FSAR, Section 9.4.2, "Fuel Handling Area
Ventilation System."

(continued)
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ABGTS
B 3.7. 12

BAS ES

REFERENCES
(conti nued)

3. Watts Bar FSAR, Chapter 15, "Accident
Analysis."

4. Watts Bar FSAR, Section 6.2.3, "Secondary Containment
Functional Design."

5. Regulatory Guide 1.25, March 1972, "Assumptions Used
for Evaluating the Potential Radiological Consequences
of a Fuel Handling Accident in the Fuel Handling and
Storage Facility for Boiling and Pressurized Water
Reactors."

6." Regulatory Guide 1.4,."Assumptions Used for Evaluating
the Potential Radiological Consequences of a Loss of
Coolant Accid~ent for Pressurized Water Reactors."

7. Title 10, Code
"Determi nati on
and Population

of Federal Regulations, Part 100.11,
of Exclusion Area, Low Population Zone,
Center Distance."

8. Regulatory Guide 1.52 (Rev. 2), "Design, Testing and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air
Filtration and Adsorption Units of Light-Water Cooled
Nuclear Power Plants."

9. NUREG-0800, Section 6.5.1, "Standard Review Plan,"
Rev. 2, "ESF Atmosphere Cleanup System," July 1981..
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Fuel Storage Pool Water Level
B 3.7.13

B 3.7 PLANT SYSTEMS

B 3.7.13 Fuel Storage Pool Water Level

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The minimum water level in the fuel storage pool meets the
assumptions of iodine-decontamination factors following a
fuel-handling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the fuel storage pool design is
given in the FSAR, Section 9.1.2, Reference 1. A
description of the Spent Fuel Pool Cooling and Cleanup
System is given in the FSAR, Section 9.1.3, Reference 2..The assumptions of the fuel-handling accident are given in
the FSAR, Section 15.4.5, Reference 3.

The minimum water level in the fuel storage pool meets
the assumptions of the-fuel handling accident described in
Regulatory Guide 1.25 (Ref. 4).' The resultant-2-hour
thyroid dose per person at* the exclusion area boundary is a
small fraction oQf the 10 CFR 100 (Ref. 5) limits.

- According to Reference 4, there is 23 ft of water between-n
the top of the damaged fuel bundle and the fuel pool surface
during a fuel-handling accident. With 23 ft of water, the
assumptions of Reference 4 can be used directly. In
practice, this LCO preserves this assumption for the bulk ofthe fuel in the storage racks. In the case of a single
bundle dropped and lying horizontally on top of the spent
fuel racks, however, there may be < 23 ft of water above thetop of the fuel bundle and the surface, indicated by thewidth of the bundle. To offset this small nonconservatism,
the analysis assumes that all fuel rods fail, although
analysis shows that only the first few rows fail from a
hypothetical maximum drop.

The fuel storage pool water level satisfies Criterion 2 of
the NRC Policy Statement.

(continued)
Unit 1
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BASES (continued)

LCO The fuel storage pool water level is required -to be ý!:23 ft
over the top of irradiated fuel assemblies seated in the'
storage racks. The specified-water level preserves the
assumptions of the fuel-handling accident analysis (Ref. 3).
As such, it is the minimum required for fuel storage and
movement within the fuel storage pool.

Fuel Storage Pool Water Level
B 3.7.13

APPLICABILITY This LCO applies during movement of irradiated fuel
assemblies in the fuel storage pool, since the potential for
a release of fission products exists.

ACTIONS A. I

Required Action A.1 is modified by a Note indicating that
LCO 3.0.3 does not apply.

When the initial conditions for prevention of an accident
cannot be met, steps should be taken to preclude the
accident from occurring. When the fuel 'storage pool water
level is lower than the required level, the movement of
irradiated fuel assemblies in the fuel storage pool is
immediately suspended to a safe position. This action
effectively precludes the occurrence of a fuel-handling
.accident. This does not preclude movement of a fuel
assembly to a safe position.

If moving irradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. If moving
irradiated fuel assemblies while in MODES 1, 2, 3, and 4,
the fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not sufficient reason to require a reactor
shutdown.

SURVEILLANCE
REQUIREMENTS

SR 3.7.13.1

This SR verifies sufficient fuel pool storage water is
available in the event of a fuel-handling accident. The
water level in the fuel storage pool must be checked
periodically. The 7-day Frequency is appropriate because

(continued)
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Fuel Storage Pool Water Level
B 3.7.13

BASES

SURVEILLANCE
REQU IREM ENTS

REFERENCES

SR 3.7.13.1 (continued)

the volume in the pool is normally stable. Water level
changes are controlled by plant procedures and are
acceptable based on operating experience.

During ref~ueling operations, the level in the fuel storage
pool is in equilibrium with the refueling canal, and the
level in the refueling canal is checked daily in accordance
with SR 3.9.6.1.

1. Watts Bar FSAR, Section 9.1.2, "Spent Fuel Storage."

2. Watts Bar FSAR, Section 9.1.3, "S~pent Fuel Pool
Cooling and Cleanup System."

3. Watts Bar FSAR, Section 15.4.5, "Fuel Handling
Accident."

4. Regulatory Guide 1.25, March 1972, "Assumptions Used
for Evaluat~ing the Potential Radiological Consequences
of a Fuel Ha~ndling Accident in the Fuel Handling and
Storage Facility for Boiling and Pressurized Water
Reactors."

5. Title 10, Code of Federal Regulations, Part
lOO.11,"Determination of Exclusion Area, Low
Population Zone, and Population Center Distance."
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Secondary Specific Activity
B 3.7.14

B 3.7 PLANT SYSTEMS

B 3.7.14 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam
generator tube outleakage from the Reactor Coolant System
(RCS). Under steady-state conditions, the activity is
primarily iodines with relatively short half-lives and,
thus, indicates current conditions. During transients,
1-131 spikes have been observed as well as increased
releases of some noble gases. Other fission-product
isotopes, as well as activated corrosion products in lesser'
amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power
operation minimizes releases to the environment because of-
normal operation, anticipated operational occurrences, and
accidents.

This limit is lower than the activity value that might be
expected from a 1 gpm-tube leak (LCO 3.4.1-3, "RCS
Operational LEAKAGE") of primary coolant at the limit of
1.0 ,&Ci/gm (LCO 3.4.16, "RCS Specific Activity"). The steam
line failure i:s assumed to result in the release of the
noble gas and iodine activity contained in the steam
generator inventory, the feedwater, and the reactor coolant
LEAKAGE. Most of th~e iodine isotopes have short half-lives,
(i.e., < 20 hours). 1-131, with a half-life of 8.04 d~ys,
concentrates faster than it decays, bu.t does not reach
equilibrium because of blowdown and, other losses.

With the specified activity limit, the result'ant 2-hour
thyroid dose to a person at the exclusion area boundary
(EAB) would be about 0.58 rem if the main steam safety
valves (MSSVs) open for 2 hours following a trip from full
power.

Operating a unit at the allowable limits could result in a
2-hour EAB exposure of a small fraction of the 10 CFR 100
(Ref. 1).limits, or the limits established as the NRC
staff-approved licensing basis.

Unit 1
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Secondary Specific Activity
B 3.7.16

BASES (continued)

APPLICABLE.
SAFETY ANALYSES

The accident analysis of the main steam line break (MSLB),
as discussed in the FSAR, Chapter 15 (Ref. 2) assumes the
initial secondary coolant specific activity to have a
radioactive isotope concentration of 0.10 jpCi/gm DOSE
EQUIVALENT 1-131. This assumption is used in the analysis
for determining the radiological consequences of the
postulated accident. Thr accident analysis, based on this
and other assumptions, shows that the radiological
consequences of an MSLB do not exceed a small fraction of
the unit EAB limits (Ref. 1) for whole-body and thyroid dose
rates.

With the loss of offsite power, the remaining steam
generators are available for core-decay-heat dissipation by
venting steam to the atmosphere through the MSSVs and steam
generator atmospheric dump valves (ADVs). The Auxiliary
Feedwater System supplies the necessary makeup to the steam

.generators. Venting continues until the reactor coolant
temperature and pressure have decreased sufficiently for the
Residual Heat Removal System to complete the cooldown.

In the evaluation of the radiological consequences of this
accident,.the activity released from the steam generator
connected to the failed steam line, is assumed to be
released directly to the environment. The unaffected 'steam
generator is-assumed to discharge steam and any entrained
activity through the MSSVs and ADVs during the event. Since
no credit is taken in the analysis for activity plateout or
retention, the resultant radiological consequences represent
a conservative estimate of the potential integrated dose due
to the postulated steam line failure.

Secondary specific activity limits satisfy Criterion 2 of
the NRC Policy Statement.

LCO As indicated in the Applicable Safety Analyses, the specific
activity of the secondary coolant is required to be
< ý-0.10 usCi/gm DOSE EQUIVALENT 1-131 to limit the
radiological consequences of a Design Basis Accident (DBA)
to a small fraction of the required limit (Ref. 1).

Monitoring the specific activity of the secondary coolant
ensures that when secondary specific activity limits are
exceeded, appropriate actions are taken in a timely manner

(conti nued)
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Secondary Specific Activity
B 3.7.16

BASES

LCO to place the unit in an operational MODE that would minimize
(continued) the radiological consequences of a DBA.

APPLICABILITY In MODES 1, 2, 3, and 4, the limits on secondary specific
activity apply due to the potential for secondary steam
releases to the atmosphere.

In MODES 5 and 6, the steam generators are not being used
for heat removal. Both the RCS and steam generators are
depressurized, and primary-to-secondary LEAKAGE is minimal.
Therefore, monitoring of secondary specific activity is not
required.

ACTIONS A.1 and A.2

DOSE EQUIVALENT'1-131 exceeding the allowable value in the
secondary coolant, is an indication of a problem in the RCS
and contributes to increased post accident doses. -If the
secondary specific activity cannot be restored to within
limits within the associatod Completion Time, the unit must
be placed in a MODE in which the LCO *does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable., based on operating
experience, to reach the required unit conditions from
full-power conditions in an orderly manner and without
challenging unit systems.

SURVEILLANCE
REQU IREMENTS

Unit 1
WATTS BAR

SR 3.7.14.1

This SR verifies that the secondary specific activity is
within the limits of the accident analysis. A gamma
isotopic analysis of the secondary coolant, which determines
DOSE EQUIVALENT 1-131, confirms the validity of the-sa *fety
analysis assumptions as to the source terms in post-accident
releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in
reactor coolant activity or LEAKAGE. The 31-day Frequency
is based on the detection of increasing trends of the level
of DOSE EQUIVALENT 1-131, and allows for appropriate action
to be taken to maintain levels below the LCO limit.

(conti nued)
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Secondary Specific Activity
B 3.7.14

BASES (continued)

REFERENCES 1. 10 CFR 100.11, "Determination of Exclusion Area, Low
Population Zone, and Population Center Distance."

2. Watts Bar FSAR, Chapter 15, "Accident Analyses."
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AC Sources-operating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Operating

BASES

BACKGROUND The unit electrical power distribution system AC sources
consist of the offsite power sources (preferred power
sources, normal and alternate(s)) and the onsite standby
power sources (Train A and Train B diesel generators (DGs)).
As required by 10 CER 50, Appendix A, GDC 17, (Ref. 1), the
design of the AC electrical power system provides
independence and redundancy to ensure an available source of
power to the Engineered Safety Feature (ESF) systems.

The onsite Class 1E AC Distribution System supplies
electrical power to four power trains, shared between the
two units, with each train powered by an independent
Class 1E 6.9 kV shutdown board. Power trains 1A and 2A
comprise load group A, and power trains 18 and 28 comprise
load Group B. Two DGs associated with one load group can

* provide all safety related functions to mitigate a loss-of-
coolant accident (LOCA) in one unit and safely shutdown the
opposite unit. Each 6.9 kV shutdown board h~as two separate
and independent offsite sources of power as well as a
dedicated onsite DG source. The A and B train ESF systems
each provide-for the minimum safety functions necessary to
shut down the unit and maintain it in a safe shutdown
condition.

Offsite power is supplied to the Watts Bar 161 kv
transformer yard by two dedicated lines from the Watts Bar
Hydro Plant switchyard. This is described in more detail in
FSAR Chapter 8 (Ref. 3). From the 161 kv transformer yard,
two electrically and physically separated circuits provide
AC power, through step-down common station service
-transformers, to the 6.9 kV shutdown boards. The two
offsite AC electrical power sources are designed and located
so-as to minimize to the extent practical the likelihood of
their simultaneous failure under operating and postulated
accident and environmental conditions. A detailed
description of the offsite power network and circuits to the
onsite Class 1E shutdown boards is found in Reference 3.

An offsite circuit consists of al-l breakers, transformers,
switches, interrupting devices, cabling, and controls

(continued)
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AC Sources-Operating
B 3.8.1

BASES

BACKGROUND required to transmit power from the offsite transmission
(continued) network (i.e., the Watts Bar Hydro Plant Switchyard) to the

onsite Class IE ESF buses (i.e., 6.9 kV Shutdown Boards).

A single offsite circuit is capable of providing the ESF
loads. Both of these circuits are required to meet the
Limiting Condition for Operation.

The onsite standby power source for each 6.9 kV shutdown
board is a dedicated DG. WBN uses 4 DG sets for Unit 1
operation. These same OGs will be shared for Unit 2
operation. WBN also utilizes a C-S DG that can be manually
aligned (electrically and mechanically) to any 6.9 kV
shutdown board to replace an existing DG. A DG starts
automatically on a safety injection (SI) signal (i.e., low
pressurizer pressure or high containment pressure signals)
or on a 6.9 kV shutdown board degraded voltage or loss-of-
voltage signal. After the DG has started, it will
automatically tie to its respective 6.9 kV shutdown board
after offsite power is tripped as a consequence of 6.9 kV
shutdown board loss-of-voltage or degraded voltage,
independent of or coincident with an SI signal. The DGs
will also start and operate in the standby mode without
tying to the 6.9 kV shutdown board on an SI signal-alone.
Following the trip of offsite power, a loss-of-voltage
signal strips all non-permanent loads from the 6.9 kV
shutdown board. When the DG is tied to the 6.9 kV shutdown
board, loads are then sequentially connected to their
respective 6.9 kV shutdown board by the automatic load
sequ~encer.. The sequencing logic controls the permissive and
starting signals to motor breakers to prevent overloading
the DG by automatic load application.

In the event of a loss of preferred power, the 6.9 kV
shutdown boards are automatically connected to the OGs in
sufficient time to provide for safe reactor shutdown and to
mitigate the consequences of a Design Basis Accident (DBA)
such as a LOCA.

Certain required unit loads are returned to service in a
predetermined sequence in order to prevent overloading of
the DGs in the process. Within the required interval (FSAR
Table 8.3-3) after the initiating signal is received, all
automatic and permanently connected loads needed to recover
the unit or maintain it in a safe condition are returned to
service.

(conti nued)
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AC Sources-Operat-ing
B 3.8.1

BASES

BACKGROUND.
(conti nued)

Ratings for Train 1A, IB, 2A, and 2B DGs satisfy the
requirements of Regulatory Guide 1.9, (Ref. 2). The
continuous service rating of each OGs is 4400 kW with 10%
overload permissible for up to 2 hours in any 24-hour
period. The ESF loads that are powered from the 6.9 kV
shutdown boards are listed in Reference 3.

Control power for the DGs is provided by five DG battery
systems, one per DG. Each system is comprised of a battery,
a battery charger, distribution center, cabling, and cable
ways. The DG 125V DC con 'trol power and field-flash circuits
have power supplied from their respective 125V distribution
panel. The normal supply of DC current is from the
associated charger. The battery provides control and field-
flash power when the charger is unavailable. The charger
supplies the normal DC loads, maintains the battery in a
fully charged condition, and recharges (480V AC available)
the battery while supplying the required loads regardless of
the status of the unit. The batteries are physically and
electrically independent. The battery has sufficient
capacity when fully charged to supply required loads for a
minimum of 30 minutes following a loss of normal power.
Each battery is normally required to supply loads during the
time interval between loss of normal feed t.o its charger and
the receipt of emergency power to the charger from its
respective DG.*

APPLCICABLE
SAFETY ANALYSES

The initial conditions~'of DBAs and transient analyses in the
FSAR, Chapter 6, (Ref. 10) and Chapter 15, (Ref. 8), assume
ESE systems are OPERABLE. The AC electrical power sources
are designed to provide sufficient capacity, capability,
redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that the fuel, Reactor
Coolant System (RCS) and containment design limits are not
exceeded. These limits are discussed in more detail in the
Bases for Specifications 3.2 "Power Distribution Limits",
3.4 "Reactor Coolant System", and 3.6 "Containment Systems."

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
unit. This results in maintaining at least two trains of
onsite or one train of offsite AC sources OPERABLE during
accident conditions in the event of:

(conti nued)
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AC S~ources-Operating
B 3.8.1

BASES

APPLICABLE. a. An assumed loss of all offsite power or all onsite AC
SAFETY ANALYSES power; and

(conti nued)
b. A worst-case single- failure.

AC sources satisfy-Criterion 3 of NRC Policy Statement.

LCO Two qualified circuits between the Watts Bar Hydro 161-ky
Switchyard and the onsite Class 1E Distribution System; and
separate and independent DG for each train ensure
availability of the required power to shutdown the reactor
and maintain it in a safe shutdown condition after an
anticipated operational occurrence (AOO) or a postulated
DBA.

Qualified offsite circuits are those which are described in
the FSAR, have been reviewed and accepted by the NRC staff
as meeting the requiremen ts of GDC 17 (Ref. 1), and are part
of the licensing basis for-the unit.

Each offsite circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during-
an accident, while connected to the 6.9 kV shutdown board.
Offsite power from the Watts Bar Hydro 161-ky switchyard to
the onsite Class 1E distribution system is from two
independent immediate access circuits. Each of the two
circuits are routed from the switchyard through a 161-ky
transmission line and 161- to 6.9-ky transformer (common
station service transformers) to the ons 'ite Class 1E
distribution system. The low and medium voltage power
system starts at the high-side of the common station service
transformers..

Each DJG must be capable of starting, accelerating to rated
speed and voltage, connecting to its respective 6.9 kV
shutdown board on detection of loss-of-voltage, and
accepting required loads. This will be accomplished within
10 seconds. Each OG must also be capable of accepting
required loads within the assumed loading sequence
intervals, and continue to operate until offsite power can
be restored to the 6.9 kV shutdown boards. These
capabilities are required to be met from a variety of

(conti nued)
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AC Sources-Operating
B 3.8.1

BASES

LCO initial conditions such as: DG in standby with the engine
(continued) hot, DG in standby at ambient conditions, and DG operating

in parallel test mode.

Proper sequencing of loads, including tripping of non
essential loads is a required function for DG OPERABILITY.

A Note has been added to indicate that the C-S DG may be
substituted for any of the required OGs. However, the C-S
DG cannot be declared OPERABLE until it is connected
electrically in place of another DG, and it has satisfied
applicable Surveillance Requirements.

The AC sources in one train must be separate and independent
(to the extent possible) of the AC sources in the other
*train. For the onsite DGs, the separation and independence
is complete.

For the offsite AC sources, the separation and independence
is to the extent practical. It is acceptable for a single
circuit to be cross-tied between trains providing the second
circuit and associated interrupting devices or protective
relaying is OPERABLE. This allows loads from both trains to
be suppli'ed from a single offsite source. However, if
interrupti~ng devices or protective relaying that normally
serves to provide electrical independence between the two
circuits are inoperable, it-is not acceptable to conclude
that all 6ffsite circuits are still OPERABLE.

APPLICABILITY The AC sources are required to be OPERABLE in MODES 1, 2, 3,and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result of
AO0s or abnormal transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated OBA.

AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources- Shutdown."

(conti nued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS A.1

To ensure a highly reliable power source remains with one
offsite circuit inoperable, it is necessary to verify the
OPERABILITY of the remaining required offsite circuit on a
more frequent basis. Since the Required Action only
specifies "perform," a failure of SR 3.8.1.1 acceptance
criteria will not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition C, for
two offsite circuits inoperable, is entered.

A.2

Required Action A.2, which only applies if the train cannot
be powered from an offsite source, is intended to provide
assurance that an event coincident with a single fatlure of
the associated DG will not result in a complete loss of
safety function of critical redundant required features.
The features encompassed by Required Action A.2 are
determined in accordance with Specification 5.8, "Safety
Function Determination Program (SFDP)." These features are
powered from the redundant AC electrical power trains. This
includes motor driven auxiliary feedwater pumps. Single
train systems, such as the turbine .driven auxiliary
feedwater pump, may not be included.

The.Completioii Time for Required Action A.2 is intended to
allow the operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to t~he normal "time zero" for
beginning the allowed-outage-time "clock". In thisRequired
Action, the Completion Time only begin's on discovery that
both:

a. the train has no offsite power supplying its loads, and

b. a required feature on the other train is inoperable.

If at any time during the existence of Condition A (one
offsite circuit inoperable) a redundant required feature
subsequently becomes inoperable, this Completion Time would
begin to be tracked.

(conti nued)
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS A.2 (continued)

Discovering no offsite power to one train of the onsite
Class IE Power Distribution System coincident with one or
more inoperable required support or supported features, or
both, that are associated with the other train that has
offsite power, results in -tarting the Completion Times for
the Required Action. Twenty four hours is acceptable
because it minimizes risk while allowing time for
restoration before subjecting the unit to transients
associated with shutdown.

The remaining OPERABLE offsite circuit and DGs are adequate
to supply electrical power to Train A and Train B of the
onsite Class 1E Distribution System. The 24 hour Completion
Time takes into account the component OPERABILITY of the
redundant counterpart to the inoperable required feature.
Additionally, the 24 hour Completion Time takes into account
the capacity and capability of the remaining AC sources,
reasonable time for repairs, and the low probability of a
DBA occurring during this period.

A.3'

According to Regulatory Guide 1.93 (Ref. 4) operation may
continue in Condition A for a period that should not exceed
72 hours. With one offsite circuit inoperable, the
reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with
attendant potential for a challenge to the unit safety
systems. In this Condition, however, the remaihing OPERABLE
offsite circuit and DGs are adequate to supply electrical
power to the onsite Class 1E Distribution System.

The Completion Time takes into account the capacity and
capability of the remaining AC sources, reasonable time for
repairs, and the low probability of a DBA occurring during
this period.

The second Completion Time for Required Action A.3
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition A is entered while, for instance, a

(continued)
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AC Sources-Operating
B 3.8.1

BASES

ACTIONS A.3 (continued)

DG is inoperable and that. DG is subsequently returned
OPERABLE, the LCO may already have been not met for up to
72 hours. This could lead to a total of 144 hours, since
initial failure of the LCO, to restore the offsite circuit.
At this time a DG could again become inoperable, the circuit
restored OPERABLE, and an additional 72 hours allowed (for a
total of 9 days) prior to complete restoration of the LCO.
The 6 day Completion Time provides a limit on time allowed
in a specified condition after discovery of failure to meet
the LCO. This limit is considered reasonable for situations
in which Conditions A and B are entered concurrently. The
"AND" connector between 72 hours and 6 days means that both
Completion Times apply simultaneously, and the more
restrictive must be met.

As in Required Action A.2, the Completion Time allows for an
exception to the normal "time zero" for beginning the
allowed-outage-time "clock". This will result in
establishing the "time zero" at the time that LCO was
initially not met, instead of the time Condition A was
entered.

B.1

To ensure a highly reliable power-source remains with one or
more OG(s) inoperable in Train A or Train B, it is necessary
to verify the'availability of the offsite circuits on a mo .re
frequent basis. Since the Required Action only specifies"perform," a failure of SR 3.8.1.1 acceptance criteria will
not result in a Required Action being not met. However, if
a circuit fails to pass SR 3.8.1.1, it is inoperable. Upon
offsite circuit inoperability, additional Conditions and
Required Actions must then be entered.

B.2

Required Action 8.2 is intended to provide assurance that a
loss of offsite power, during the period that a DG is
inoperable, will not result *in a complete loss of safety
function of critical systems. The redundant required
features encompassed by Required Action B.2 are determined
in accordance with Specification 5.8. These features are

(continued)
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ACTIONS B.2 (continued)

designed with redundant safety related trains. This
includes motor driven auxiliary feedwater pumps. Single
train systems, such as the turbine driven auxiliary
feedwater pump, are not included. Redundant required
feature failures consist of inoperable features associated
with a train redundant to the train which has inoperable
DG(s).

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock".
In this Required Action the Completion Time only begins on
discovery that both:

a. An inoperable DG exists, and

b. A required feature on the other train is inoperable.

If at any time during the existence of this Condition (one
or more OG(s) in Train A inoperable or one or mo 're DG(s) in
Tra~in B inoperable) a required feature subsequently becomes
.inoperable, this.Completion Time would begin to be tracked.

Discovering one or.-more required OG(s) in Train A inoperable
or one or more OG(s) in Train B inoperable coincident with
one or more inoperable required support or suppor.ted
features, or both, that are associated with the OPERABLE DG,
results in starting the Completion Time for the Required
Action. Four hours from the discovery of these events
existing concurrently, is acceptable because it minimizes
risk while allowing time for restoration before subjecting
the unit to transients associated with shutdown.

The remaining OPERABLE OG's and offsite circuits are
adequate to supply electrical power to the onsite Class lE
Distribution System. Thus, on a component basis single-
failure protection for the required feature's function may
have been lost; however function has not been lost. The
4 hour Completion Time takes into account the component
OPERABILITY of the redundant counterpart to the inoperable
required feature. Additionally, the 4 hour Completion Time*
takes into account the capacity and capability of the
remaining AC sources, reasonable time for repairs, and the

(continued)
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low probability of a OBA occurring during this period.

B.3.1 and 8.3.2

Condition B is modified by a Note indicating that Required
Action B.3.1 or B.3.2 must be completed if Condition B is
entered. The intent is that all DG inoperabilities must be
investigated for common cause failures regardless of how
long the DG inoperability persists.

Required Action B.3.1 provides an allowance to avoid
unnecessary testing of OPERABLE OGs. If it can be
.determined that the cause of the inoperable DGs does not
exist on the OPERABLE DGs, SR 3.8.1.2 does not have to be
performed. If the cause of inoperability exists on other
DG(s), the other DG(s) would be declared inoperable upon
discovery and Condition E of LCO 3.8.1 would be entered if
the other inoperable DG(s) are not on the same train,
otherwise, if the other inoperable DG(s) are on the same
train, the unit remains in Condition B. Once the failure is
repaired, and the common cause failure no longer exists,
Required Action B.3.1 is satisfied. If the cause of the
initial inoperable DG(s) cannot be confirmed not to exist on
the rema~ining OG(s), performance of SR 3.8.1.2 will suffice
to provide assurance of continued OPERABILITY of those OGs.

According to Generic Letter 84-15 (Ref. 9), 24 hours is
reasonable to confirm that the OPERABLE DG(s) are not
affected by the same problem as the inoperable DG(s).

B.4

According to Regulatory Guide 1.93, (Ref. 4), operation may
continue in Condition B for a period that should not exceed
72 hours.

In Condition B, the remaining OPERABLE DGs and offsite
circuits are adequate to supply electrical power to the
onsite Class lE Distribution System. The 72-hour Completion
Time takes into account the capacity and capability of the
remaining AC sources, reasonable time for repairs, and the
low probability of a DBA occurring during this period.

(conti nued)
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The second Completion Time for Required Action B.4
establishes a limit on the maximum time allowed for any
combination of required AC power sources to be inoperable
during any single contiguous occurrence of failing to meet
the LCO. If Condition B is entered while, for instznce, an
offsite circuit is inoperable and that circuit is
subsequently returned OPERABLE, the [CO may already have
been not met for up to 72 hours. This could lead to a total
of 144 hours, since initial failure to meet the [GO, to
restore the OGs. At this time an offsite circuit could
again become inoperable, the OGs restored OPERABLE, and an
additional 72 hours (for a total of 9 days) allowed prior to
complete restoration of the LCO. The 6 day Completion Time
provides a limit on time allowed in a specified condition
after discovery of failure to meet the [CO. This limit is
considered reasonable for situations in which Conditions A
and B are entered concurrently. The "AND" connector between
72 hours and 6 days means that both Completion Times apply
simultaneously, and the more restrictive must be met.

As in Required Action B.2, the Completion Time allows for an
exception to the normal "time zero" for beginning the
allowed time "clock." This will result in establishi-ng the
"time zero" at the time that [CO was initially not met,
instead of the time Condition B was entered.

C.1 and C.2

Required Action C.1, which applies when two offsite circuits
are inoperable, is intended to provide assurance that an
event with a coincident single failure will not result in a
complete loss of redundant required safety functions. The
Completion Time for this failure of redundant required
features is reduced to 12 hours from that allowed for one
train without offsite power (Required Action A.2). The
rationale for the reduction to 12 hours is that Regulatory
Guide 1.93 (Ref. 4) allows a Completion Time of 24 hours for
two required offsite circuits inoperable, based upon the
assumption that two complete safety trains are OPERABLE.

When a concurrent redundant required feature failure exists,
this assumption is not the case, and a shorter Completion
Time of 12 hours is appropriate. The features encompassed
by Required Action C.1 are determined in accordance with

(continued)
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Specification 5.8. These features are powered from
redundant AC safety trains. This includes motor driven
auxiliary feedwater pumps. Single train features, such as
the turbine driven auxiliary feedwater pump, are not
included.

The Completion Time for Required Action C.1 is intended to
ýallow the operator time to evaluate and repair any
discovered inoperab 'ilities. The Completion Time also allows
for an exception to the normal "time zero" for beginning the
allowed outage time "clock". In this Required Action the
Completion Time only begins on discovery that both:

a. All required offsite circuits are inoperable; and

b. A required feature is inoperable.

If at any time during the existence of Condition C (two
offsite circuits inoperable) a required feature becomes
inoperable, this Completion Time would begin to be tracked.

According to Regulatory Guide 1.93, (.Ref. 4), operation may
continue in Condition C for a period that should not exceed
24 hours.- Th-is level'of degradation means that the offsite
electrical power system does not have the capability to
effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AG sources havk not been
degraded. This-level of degradation generally corresponds
to a-total loss of the immediately accessible offsite power
sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
(e.g., combinations that involve an offsite circuit and one
DG inoperable, or one or more DG(s) in each train
inoperable). However, two factors tend to decrease the
severity of this level of degradation:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

(conti nued)
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b. The time required to detect and restore an unavailable
offsite power source is generally much less than that
required to detect and restore an unavailable onsite AC
source.

With both of the required offsite circuits inoperable,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a OBA or
transient. In fact, a simultaneous loss of offsite AC
sources, a LOCA, and a worst-case single failure were
postulated as a part of the design basis in the safety
analysis. Thus, the 24 hour Completion Time limit provides
a period of time to effect restoration.of one of the offsite
circuits commensurate with the importance of maintaining an
AC electrical power system capable of meeting its design
criteria.

According to Reference 4, with the available offsite
AC sources, two less than required by the LCO, operation may
continue for 24 hours. If two offsite sources are restored
within. 24 hours, unrestricted operation may continue. If
only one offsi te source is restored within 24 hours, power
operation would continue in accordance with Condition A.

0.1 and 0.2

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would
not be entered even if all AC sources to it were inoperable
resulting in de-energization. Therefore, the-Required
Actions of Condition 0 are modified by a Note to indicate
that when Condition D is entered the Conditions and Required
Actions for LCD 3.8.9, "Distribution System-Operating" must
be immediately entered. This allows Condition D to provide
requirements for the loss of the offsite circu-it and one DG
without regard to whether a train is de-energized. LCD
3.8.9 provides the appropriate restrictions for a de-
energized train.

According to Regulatory Guide 1.93, (Ref. 4), operation may
continue in Condition 0 for a period that should not exceed
12 hours. -In Condition D, individual redundancy is lost in
both the offsite electrical power system and the onsite AC
electrical power system. Since power system redundancy is

(continued)
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provided by two diverse sources of power, however, the
reliability of the power systems in this Condition may
appear higher than that in Condition C (loss of both
required offsite circuits). This difference in reliability
is offset by the susceptibility of this power system
configuration to a single bus or switching failure. The
12-hour Completion Time takes into account the capacity and
capability of the remaining AC sources, reasonable time for
repairs, and the low probability of a DBA occurring during
this period.

E.1

With one or more required DG(s) in Train A inoperable
simultaneous with one or more required OG(s) in Train B
inoperable, there are no remaining standby AC sources. Thus
with an assumed loss of offsite electrical power,
insufficient standby AC sources are available to power the
minimum required ESF functions.. Since t 'he offsite
electrical power system is the only source of AC power for
this level of degradation, the risk associated with
continued operation for a very short ti.me could be less than.that associated with an immediate control-led shutdown (the.
immediate shutdown could cause grid instability, which could
result in a total loss of AC power). Since any inadvertent
generator trip could also *result in a total loss of offsite
AC power, however, the time allowed for continued operation
is severely restricted. The intent here is to avoid the
risk associated with an immediate controlled shutdown and tominimize the risk associated with this level of degradation.

According to Reference 4, with one or more required DG(s) inTrain A inbperable simultaneous with one or more required
DG(s) in Train B inoperable, operation may continue for a
period that should not exceed 2 hours.

F.1 and F.2

IT the inoperable AC electrical power sources cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the [CO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are

(continued)
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F.1I and F. 2 (conti nued)

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

G.1 and H.1

Condition G and Condition H correspond to a level of
degradation in which all redundancy in the AC electrical
power supplies cannot be guaranteed. At this severely
degraded level, any further losses in the AC electrical
power system will cause a loss of function. Therefore, no
additional time is justified for continued operation. The
unit is required to commence a controlled shutdown by LCO
3.0.3.

SURVEILLANCE
REQUIREMENTS

The AC sources are designed to permit inspection and
testing of all important areas and features, especially
those that have a standby function, in accordance with
IOCFR50 GDC 18 (Ref. 5). Periodic component tests are
supplemented by extensive functional tests during refueling
outages (under simulated accident conditions). The SRs for
demonstrating the OPERABILITY of the OGs are in accordance
with the recommendations of Regulatory Guide 1.9, (Ref. 2);
Regulatory Guide 1.108 (Ref. 6); and Regulatory G-uide 1.137
(Ref. 7.), as addressed in the FSAR.

Where the SRs discussed herein specify voltage and frequency
tolerances, the following is applicable. The minimum
steady-state output voltage of [180] V is [bases to be
provided]. The specified maximum steady-state output
voltage of [TBD] V is [base's to be provided]. The specified
minimum transient value of 6555V is 95% of the nominal bus
voltage of 6900V and is the minimum voltage required for the
DG supply breaker to close on the 6.9 Ky Shutdown Board.
The specified maximum transient value of 7260V is 110% of
the nameplate rating of 6600V motors. The specified minimum
and maximum frequencies of the DG are 58.8Hz and 61.2Hz,
respectively.

(continued)
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SURVEILLANCE SR 3.8.1.1
REQU IREM ENTS

(continued) These values are equal to + 2% of the 60Hz nominal frequency
and is derived from the recommendations given in
Reference 2.

This SR assures proper circu~t continuity for the offsite
AC electrical power supply to the onsite distribution
network and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
correct position to ensure that distribution buses and loads
are connected to their preferred power source, and that
appropriate independence of offsite circuits is maintained.
.The 7-day Frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and its status is displayed in the control room.

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby
electrical power supply to mitigate OBAs and transients and
maintain the unit in a safe shutdown condition.

For t he purposes of SR 3.8.1.2-and SR 3.8.1.7 testing, the
DGs shall be started from standby conditions. 'The DG
e~ngines for WBN have an oil circulation and soakback system
that operates 'continuously to preclude the need for a
prelube and warmup when a DG is started from standby.
Standby conditions for a DG means the diesel engine coolant
and oil are being conti-nuously circulated and temperature
maintained consistent with manufacturer recommendations.

In order to reduce stress and wear on di-esel engines, the
manufacturer recommends a modified start in which the
starting speed of DGs is limited, warmup is limited to this
lower speed, and the DGs are gradually accelerated to
synchronous speed prior to loading. This is the intent of
Note 2, which is only applicable when such modified start
procedures are recommended by the manufacturer.

SR 3.8.1.7 requires that, on a 184-day Frequency, the OG
start from standby conditions and achieve required voltage
and frequency within 10 seconds. The 10-sec-ond start
requirement supports the assumptions of the design basis
LOCA analysis (Ref. 8).

(conti nued)
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued)
REQU IREM ENTS

The 10-second start r 'equirement is not applicable to
SR 3.8.1.2 (see Note 2).

Since SR 3.8.1.7 requires a 10-second start, it is more
restrictive than SR 3.8.1.2, and it may be performed in lieu
of SR 3.8.1.2. This is the intent of Note 1 of SR 3.8.1.2.

The normal 31-day Frequency for SR 3.8.1.2 (see
Table 3.8.1-1, Diesel Generator Test Schedule in the
accompanying in LCD) is consistent with Regulatory
Guide 1.9 (Ref. 2). The 184-day Frequency for SR 3.8.1.7 is
a reduction in cold testing consistent with Generic
Letter 84-15 (Ref. 9). These Frequencies provide adequate
assurance of DG OPERABILITY, while minimizing degradation
resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the OGs are capable of
synchronizing with the offsite electrical system and
accepting loads greater than or equal to the equivalent of
the maximum expected accident-loads. A minimum run time of
60 minutes is required to stabilize engine temperatures,
whi~le minimizing the time that .the OG is connected to the
offsite source.

In order to ensure that the DG is tested under load
condition-s that are as close to design basis conditions as
possible, testing. shall be performed using a power factor
-:0.8. This power factor is chosen to be representative of
the actual design basis inductive loading that the DG would
experience. The load band is provided to avoid routine
overloading of the DG. Routine overloading may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

The normal 31-day Frequency for this Surveillance
(Table 3.8.1-1) is consistent with Regulatory Guide 1.9
(Ref. 2).

Note 1 modifies this Surveillance to indicate that diesel
engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and wear on the diesel engine are
minimized (Ref. 9).

(conti nued)
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REQUIREMENTS

Note 2 modifies this Surveillance by stating that momentary
transients because of changing bus loads do not invalidate
this test. Similarly, momentary power factor transients
above the limit will not invalidate the test.

Note 3 indicates that this Surveillance should be conducted
on only one DG at time in order to avoid common cause
failures that might result from offsite circuit or grid
perturbations.

Note 4 stipulates a prerequisite requirement for performance
of this SR. A successful DG start must precede this test to
credit satisfactory performance.

SR 3.8.1.4

This SR provides verification that the level of fuel oil in
each skid-mounted DG day tank is at or above the level at
which fuel oil is automatically added. The level is
expressed as an equivalent volume in gallons, and is
selected to ensure adequate fuel oil for a minimum of 1 hour
of operation-at full load plus 10%.

The 31-day Frequency is adequate to assure that a sufficient
suýply of fuel oil is available, since low-level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel-oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the
fuel-oil day tanks once every 31 days will eliminate the
necessary environment for bacterial survival. This is the
most effective means of controlling microbiological fouling.
In addition, it will eliminate the potential for water
entrainment in the fuel oil during DG operation. Water may
come from any of several sources, including condensation,
ground water, rain water, contaminated fuel oil, and from
breakdown of the fuel oil by bacteria. Frequent checking
for and removal of accumulated water will minimize fouling
as well as provide data regarding the watertight integrity

(continued)
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SURVEILLANCE SR 3.8.1.5 (continued)
REQUIREMENTS

of the fuel-oil system. The Surveillance Frequencies are
established by Regulatory Guide 1.137 (Ref. 7). This SR is
for preventative maintenance. The presence of water does
not necessarily represent a failure of this SR, provided the
accumulated water is removed during performance of this
Surveillance.

SR 3.8.1.6

This Surveillance demonstrates that each required fuel-oil
transfer pump operates and transfers fuel oil from its
associated storage tank to its associated skid-mounted day
tank. This is required to support continuous operation of
standby power sources. This Surveillance provides assurance
that the fuel-oil transfer pump is OPERABLE, the fuel-oil
piping system is intact, the fuel-delivery piping is not
obstructed, and the controls and control systems for
automatic fuel transfer systems are OPERABLE.

The Frequency for this SR is 92 days. The 92-day Frequency
corresponds to the testing requirements for pumps as
contained in the ASME Section XI C~ode.

SR. 3.8.1.7

See SR 3.8.1.2.

SR 3.8.1.8

Transfer of each 6.9 kV shutdown board power supply from the
normal offsite circuit to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
-distribution network to-power the shutdown loads. The
18-month Frequency of the Surveillance is based on
engineering judgment taking into consideration the plant
conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel-cycle lengths..
Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

This SR is modified by two Notes. The reason for Note 1 is
that during operation with the reactor critical, performance

(continued)
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REQUIREMENTS

of this Surveillance could cause perturbations to the
electrical distribution systems that challenge continued
steady-state operation and, as a result, unit safety
systems. Since the IJGs are shared between the two units,
the requirement of Note 1 cannot be accomplished complhtely
without taking both units out of operation. Therefore, DG
testing will be performed when the unit associated with the
DG is not in MODE 1 or 2, and the appropriate ACTIONS will
be entered for the other operating unit. Note 2 is included
in this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.9

E ach DG is provided with an engine overspeed trip to preve nt
damage to the engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the,
largest single load, while maintaining the remaining loads
(e.g., the normal 480 VAC shutdown board loads), without
exceeding predetermined voltage and frequency and while

* maintaining a specified margin to the overspeed trip. The
largest single load for each DG is the essential raw cooling
water pump at 800 HP. As required by IEEE-308 (Ref. 12),
the load rejection test is acceptable if the increase in

* diesel speed does not exceed 75% of the difference between
synchronous speed and the overspeed trip setpoint, or 15%
above synchronous speed, whichever is lower.

The time, voltage., and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 2)
recommendations for response during load sequence intervals.
The 3 seconds specified is equal to 60% of a typical
5-second load sequence interval associated with sequencing
of this largest load. The voltage and frequency specified
are consistent with the design range of the equipment
powered by the DG. SR 3.8.1.9a .corresponds to the maximum
frequency excursion, while SR 3.8.1.9b and SR 3.8.1.9c are
steady-state voltage and frequency values the system must
recover following load rejection. The 18-month Frequency is
consistent with the recommendation of Regulatory Guide 1.108
(Ref. 6).

(continued)
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REQUIREMENTS

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor
< 0.8. This power factor is chosen to be representative of
the actual design basis inductive loading that the DG would
experi ence.

This SR is modified by two Notes. The reason for Note 1 is
that during operation with the reactor critical, performance
of this Surveillance could cause perturbations 'to the
electrical distribution systems that challenge continued
steady-state operation and, as a result, unit safety
systems. Since the DGs are shared between the two units,
the requirement of Note 1 cannot be accomplished completely
without taking both units out of operation. Therefore, DG
testing will be performed when the unit associated with the
DG is not in MODE 1 or 2, and the appropriate ACTIONS will
be entered for the other operating unit. Note 2 is included
in this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.10

This-Surveillance demonstrates the DG capability to reject a
full load without overspeied tripping or exceeding the
predetermined voltage limits. The DG full-load rejection
may occur because of a system fault or Ijiadvertent breaker
tripping. 'This Surveillance ensures proper
.engine-generator load response under the simulated test
conditions. This test simulates the loss of the total
connected load that the DG experiences following a full:-load
rejection and verifies that the DG will not trip upon loss
of the load. These acceptance criteria provide DG damage
protection. While the DG is not expected to experience this
transient during an event and continue to be available , this
response ensures that the DG is not degraded for future
application, including reconnection to the bus if the trip
initiator can be corrected or isolated.

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor

(conti nued)
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SURVEILLANCE SR 3.8.1.10 (continued)
REQUIREMENTS

:5 0.8. This power factor is chosen to be representative of
the actual design basis inductive loading that the DG would
experience.

The 18-month Frequency is consistent with the recommendation
of Regulatory Guide 1.108 (Ref. 6) and is-intended to be
consistent with expected fuel-cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is
that during operation with the reactor critical, performance
of this Surveillance could cause perturbations to the
electrical distribution systems that challenge continued
steady-state operation and, as a 'result, unit safety
systems. Since the DGs are shared between the two units,
the requirement of Note 1 cannot be accomplished completely
without taking both units out of operation. Therefore, DG
testing will be performed when the unit associated with the
DG is not in MODE 1 or 2, and the appropriate ACTIONS will
be entered for *the other operating unit. Note 2 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.11

As required by Regulatory Guide 1.108 (Ref. 6), paragraph
2.a.(1), this Surveillance demonstrates the as-designed
operation of the standby power sources during loss of the
offsite source. This test verifies all actions encountered
from the loss of offsite power, including shedding of the
non-essential loads and energization of the emergency buses
and respective loads from the 0G. It further demonstrates
the capability of the DG to automatically achieve the
required voltage and frequency within the specified time.

The DG-auto start time of 10 seconds is derived from
requirements of the accident analysis to respond to a design
basis large-break LOCA. The frequency should be restored to
within 2% of nominal following a load sequence step. The
Surveillance should be continued for a minimum of 5 minutes
in order to demonstrate that all starting transients have
decayed and stability has been achieved.

(continued)
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REQUIREMENTS

The requirement to verify the connection and power supply of
permanent and auto-connected loads is intended to
satisfactorily show the relationship of these loads to the
DG loading logic. In certain circumstances, many of these
loads can not actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, Emergency Core Cooling System (ECCS) injection
valves are desired not to be stroked open, or high pressure
injections systems are not capable of being operated at full
flow, or RHR systems performing a decay heat removal
function are not desired to be realigned to the ECCS mode of
operation. In lieu of actual demonstration of connection
and loading of loads, testing, that adequately shows the
capability of the DG system to perform these functions, is
acceptable. This testing may include any series of-
sequential, overlapping, or total steps so that.the entire
connection and loading sequence is verified.

The Frequency of 18 months is consi 'stent with the
recommendations of Regulatory Guide 1.108 (Ref. 6),
paragraph 2.a.(1), takes into consideration unit conditions.required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

This SR is modified by two Notes. For the purpose of this
testing, the DGs shall' be started from standby conditions,
that is, with the engine coolant and oil being continuously
circulated and temperature maintained consistent with'
manufacturer recommendations. The DG engines for WBN have
an oil circulation and soakback system that operates
continuously to preclude the need for a prelube and warmup
when a DG is started from standby. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution systems, and challenge safety systems. Since
the DGs are shared between the two units, the requirement of
Note 1 cannot be accomplished completely without taking both
units out of operation. Therefore, DG testing will be
performed when the unit associated with the DG is not in
MODE 1, 2, 3, or 4 and the appropriate ACTIONS will be
entered for the other operating unit. Note 2 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

(conti nued)
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SURVEILLANCE SR 3.8.1.12
REQUIREMENTS

(continued) This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency
within the specified time (10 seconds) from the design basis
actuation signal (LOCA signal) and operates for > 5 minutes.
The 5-minute period provides sufficient time to demonstrate
stability. SR 3.8.1.12d and SR 3.8.1.12e ensure that
permanently connected loads and emergency loads are
energized from the offsite electrical power system on an ESF
signal without loss of offsite power.

The requirement to verify the connection and power supply of
permanent and auto-connected loads is intended to
satisfactorily show the relationship of these loads to the
DG loading logic. In certain circumstances, many of these
loads can not actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, ECCS injection valves are desired not to be
stroked open, or high pressure injections systems are not
capable of being operated at full flow, or RHR systems
performing a decay heat removal function are not desired to
be realigned to the ECCS mode of operation. In lieu of
actual demonstration of connection and loading of loads,
testing, that adequately shows the capability of the DG
system to perform these functions, is acceptable.. This
testing may include any Series of sequential, overlapping,
or total steps so that the entire connection and loading
sequence is verified.

The Frequency of 18 months takes into consi~deration unit
conditions required t~o perform the Surveillance and is
intended to be conrsistent with the expected fuel-cycle
lengths. Operating experience has shown that these
components usually pass the SR when performed at the
18-month Frequency. Therefore, the Frequency was concluded
to be acceptable from a reliability standpoint.

This SR is modified by two Notes. For the purpose of this
testing, the DGs shall be started from standby conditions,
that is, with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. The DG engines for WBN have
an oil circulation and soakback system that operates
continuously to preclude the need for a prelube and warmup
when a DG is started from standby. The reason for Note 1 is

(conti nued)
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SURVEILLANCE SR 3.8.1.12 (continued)
REQU IREM ENTS

that during operation with the reactor critical, performance
of this Surveillance could cause perturbations to the
electrical distribution systems that challenge continued
steady-state operation and, as a result, unit safety
systems. Since the DGs are shared between the two units,
the requirement of Note 1 cannot be accomplished completely
without taking both units out of operation. Therefore, DG
testing will be performed when the unit associated with the
DG is not in MODE 1 or 2 and the appropriate ACTIONS will be
entered for the other operating unit. Note 2 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.13

This Surveillance demonstrates that DG non-critical
protective functions (e.g.', high jacket water 'temperature)
are bypassed on a loss-of-voltage signal concurrent with an
ESF actuation test signal and critical protective functions
(engine overspeed and generator differential current) trip
the DG to avert substantial damage to the DG unit.
Verification of the DG tr-ip/trip bypass functions should be
done by testing of the c-ontrol circuits o~nly; running of the
DG during adverse conditions (engine overspeed, generator
differential current) is not prudent or necessary. The non-
critical trips are bypassed during DBAs and provide an alarm
on an abnormal engine condition. This alarm provides the
operator with sufficient time to react appropriately. The
DG availability to mitigate-the OBA is more critical than
protecting the engine against minor 'problems that are not
immediately detrimental to emergency operation of the DG.

The 18-month Frequency is based on engineering judgment,,
taking into consideration unit conditions required to
perform the Surveillance, and is intended to be consistent
with expected fuel-cycle lengths. Operating experience has
shown that these components usually pass the SR when
performed at the 18-month Frequency, therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

The SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required DG
from service. Since the DGs are shared between the two

(continued)
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SURVEILLANCE SR 3.8.1.13 (continued)
REQUIREMENTS

units, the requirement of Note 1 cannot be accomplished
completely without taking both units out of operation.
Therefore, DG testing will be performed when the unit
associated with the OG is not in MODE 1, 2, 3, or 4 and the
appropriate ACTIONS will be entered for the other operating
unit. Note 2 is added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.14

Regulatory Guide 1.108 (Ref. 6), paragraph 2.a.(3), requires
demonstration once per 18 months that the DGs can start and
run continuously at full-load capability for an interval of
not less than 24 hours, > 2 hours of which is at a load
equivalent to 110% of the continuous duty rating and the
remainder of the time at a load equivalent to the continuous.duty rating of the DG. The DG starts for this Surveillance
can be performed either from standby or hot cond 'itions. The
provisions for prelube and warmup, discussed in SR 3.8.1.2,
and for gradual loading, discussed in SR 3.8.1.3, are
applicable-to this SR.

In order to assure that the DG is tested under load
conditions that are as clo'se to design conditions as
possible, testing shall.. be performed using a power factor of
<ý 0.8. This power factor is chosen to be representative of
the-actual design basis inductive loading that .the DG would
experience., The load band is provided to avoid routine
overloading of the 0G. Routine overloading may result in
more frequent teardown, inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

The 18-month Frequency is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 6),
paragraph 2.a.(3), takes into consideration unit conditions
required to perform the Surveillance and is intended to be
consistent with expected fuel-cycle.lengths.

This SR is modified by three Notes. Note 1 states that
momentary transients due to changing bus loads do not
invalidate this test. Similarly, momentary power factor
transients above the power factor limits will not invalidate
the test. The reason for Note 2 is that during operation

(conti nued)
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SURVEILLANCE SR 3.8.1.14 (continued)
REQU IREM ENTS

with the reactor critical, performance of this Surveillance
could cause perturbations to the electrical distribution
systems that challenge continued steady-state operation and,
as a result, unit safety systems. Since the DGs are shared
between the two units, the requirement of Note 2 cannot be
accomplished completely without taking both units out of
operation. Therefore, DG testing will be performed when the
unit associated with the DG is not in MODE 1 or 2 and the
appropriate ACTIONS will be entered for the other operating
unit. Note 3 is included in this SR to acknowledge that
credit may be taken for unplanned events that satisfy this
SR.

SR 3.8.1.15

This Surveillance demonstrates that the diesel engine can
restart from a hot condition, such as subsequent to shutdown
from normal Surveillances, and achieve the required voltage
and frequency within 10 seconds. The 10-second time is
derived from the requirements of the accident analysis to
respond to a design basis large-break LOCA.

The 18-month Frequency is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 6),
paragraphý 2.a.(5).

.This SR is modified by a Note. The reason for the Note is
to ensure that the test is-performed with the diesel
sufficiently hot. The requirement that the diesel have
operated for at least 2 hours at full-load conditions prior
to performance of the Surveillance is based on manufacturers
recommendations for Achieving hot conditions. Momentary
transients due to changing bus loads do no invalidate this
test. The load band is provided to avoid routine
overloading of the DG. Routine overloads may result in more
frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY.

The DG engines for WBN have an oil circulation and soakback
system that operates continuously to preclude the need for a
prelube and warmup when a DG is started from standby.

(conti nued)
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REQUIREMENTS

(conti nued)

SR 3.8.1.16

As required by Regulatory Guide 1.108 (Ref.6),
paragraph 2.a.(6), this Surveillance ensures that the manual
synchronization and automatic load transfer from the DG to
the offsite source can be made and that the DG can be
returned to ready-to-load status when offsite power is
restored. It also ensures that the auto-start logic is
reset to allow the DG to reload if a subsequent loss of
offsite power occurs. The DG is considered to be in ready-
to-load status when the DG is at rated speed and voltage,
the output breaker is open and can receive and auto-close
signal on bus undervoltage, and the load sequence timers are
reset.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 6),
paragraph 2.1.(6), and takes into consideration unit
conditions required to perform the Surveillance.

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution systems, and challenge safety systems. Since
the OGs are shared between the two units, the requirement of
Note 1 cannot be accomplished completely without taking both
units out of operation. Therefore, DG testing will be
performed when the unit associated with the DG is not in
MODE 1, 2, 3, or 4 and the appropriate ACTIONS will be
entered for the other operating unit. Note 2 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.17

As required by Regulatory Guide 1.108 (Ref. 6), paragraph
2.a.(2), each DG is required to demonstrate proper operation
for the DBA loading sequence to ensure that voltage and
frequency are maintained within the required limits. .Under

accident conditions, prior to connecting the DGs to their
respective 6.9 kV shutdown board, all large loads are shed
except load center feeders and those motor control centers
that power Class 1E loads (referred to as "permanently
connected" loads). Upon reaching a minimum of 95% rated
voltage and frequency, the DGs are then connected to their

(conti nued)
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SURVEILLANCE SR 3.8.1.17 (continued)
REQU IREM ENTS

respective 6.9 kV shutdown board. Loads are then
sequentially connected to the 6.9 kV shutdown board by the
automatic load sequencer. The sequencing logic controls the
permissive and starting signals to motor breakers to prevent
overloading of the DGs due to high motor-starting currents.
The load-sequence time interval specified in FSAR Table 8.3-
3 ensures that sufficient time exists for the DG to restore
frequency and voltage prior to applying the next load and
that safety analysis assumptions regarding ESF equipment
time delays are not violated. Reference 3 provides a
summary of the automatic loading of 6.9 kV shutdown boards.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 6),.
paragraph 2.a.(2), takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required
offsite circuit from service, perturb the electrical
distribution systems, and challenge safety systems. Since
the OGs are shared between the two units, the requirement of
Note 1.cannot be accomplished completely without taking both
units out of operation. Therefore, DG testing will be
performed when the unit associated with the DG is not in
MODE 1, 2, 3, or 4 and the appropriate ACTIONS will be
entered for the other operating-unit. Note 2 is added to
this SR to acknowledge that credit may be taken for
unplanned events that satisfy this SR.

SR 3.8.1.18

In the event of OBA coincident with a loss of offsite power,
the OGs are required to supply the necessary power to ESF
systems so that the fuel, RCS, and containment design limits
are not exceeded.

This Surveillance demonstrates the DG operation, as
discussed in the Bases for SR 3.8.1.11, during a loss of
offsite power actuation test signal in conjunction with ýn
ESF actuation signal. In lieu of actual demonstration of
connection and loading of loads, testing that adequately
shows the capability of the DG system to perform these

(continued)
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SURVEILLANCE SR 3.8.1.18 (continued)
REQU IREM ENTS

functions, is acceptable. This testing may include any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit
conditiuns required to perform the Surveillance and is
intended to be consistent with an expected fuel-cycle length
of 18 months.

This SR it modified by two Notes. For the purpose of this
testing, the DGs must be started from standby conditions;,
that is, with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. The reason for Note 1 is that
performing the Surveillance wo-uld remove a required offsite
circuit from service, perturb the electrical distribution
systems, and challenge safety systems. Since the DGs are
shared between the two units, the requirement of Note 1
cannot be accomplished completely without taking both units
out of operation. Therefore, DG testing will be performed
when the unit associated with the DG is not in MODE 1, 2, 3,
or 4 and the appropriate ACTIONS will be entered for the
other operating unit. Note 2 is added to this SR to
.acknow'ledge that credit'may be taken for unplanned events
that satisfy this SR.

SR 3.8.1.19

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, thi~s
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultaneously.

The 10-year Frequency is consistent with the recommendations
of Regulatory Guide 1.108 (Ref. 6), paragraph 2.b.

For the purpose of this testing, the DGs must be started
from standby conditions, that is, with the engine coolant
and oil being continuously circulated and temperature
maintained consistent with manufacturer recommendations.
The DG engines for WBN have an oil circulation and soakback

(conti nued).
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SURVEILLANCE SR 3.8.1.19 (continued)
REQUIREMENTS

system that operates continuously t~o preclude the need for a
prelube and warmup when a DG is started from standby.

SR 3.8.1.20

This SR demonstrates that the DG 125V.DC distribution panel
and associated charger are functioning properly, with all
required circuit breakers closed and buses energized from
normal power. The 7 day Frequency takes into account the
redundant DG capability and other indications available in
the control room that will alert the operator to system
malfunctions.

SR 3.8.1.21

Verifying battery terminal voltage while on float charge for
the DG batteries helps to ensure the effectiveness of the
charging system and the'ability of the batteries to perform
their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and maintain the battery (or a battery cell)
in a fully charged state. The voltage requirements are
based' on the critical cell- voltage as specified by the'
manufacturer. The 7 day Frequency is consistent with the
manufacturers recommendations and IEEE-450 (Ref. 13).

SR 3.8.1.22

Visual inspections to detect corros'ion of the battery cells
and connections, or measurement of the resistance of each
inter-ceill, inter-rack, inter-tier, and terminal
connections, provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance. The 92-day Frequency is considered
acceptable based on operating experience related to
detecting corrosion trends.

SR 3.8.1.23

.Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

(conti nued)
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SURVEILLANCE SR 3.8.1.23 (continued)
REQUIREMENTS

This SR is consistent with IEEE-450 (Ref.13) which
recommends detailed visual inspection of cell condition and
rack integrity on a yearly basis.

SR 3.8.1.24 and SR 3.8.1.25

Visual inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anti-
corrosion material is used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection for corrosion is not intended to require
removal of and inspection under each terminal connection.'
For the purposes of trending, inter-cell and inter-tier
connections are measured from battery post to battery post
and inter-rack and terminal connections are measured from
the terminal log to battery post.

The Surveillance Frequency of 12 months is consistent with
IEEE-450 (Ref.13), which recommends cell-to-cell and
terminal connection resistance measurement on a yearly
basis.

SR 3.8.1.26

A battery-servi-ce test is a special test of battery
capability, "as found," to satisfy the design requirements
(battery duty cycle) of the DG battery subsystem.
The discharge rate and test length corresponds to the design
duty cycle requirements as specified in Reference 14. The
Surveillance Frdquency of 18 months is consistent with the
-recommendations of Regulatory Guide 1.32 (Ref. 15) and
Regulatory Guide 1.129 (Ref. 16), which state that the
battery-service test should be performed during refueling
operations or at some other outage, with intervals between
tests not to exceed 18 months.

This SR is modified by three Notes. The reason for Note 1
is to allow the once-per-60-months performance of SR
3.8.1.27 in lieu of SR 3.8.1.26'. This substitution is
acceptable because SR 3.8.1.27 represents a more severe test
of battery capacity than SR 3.8.1.26. The reason for Note 2

(conti nued)
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SURVEILLANCE SR 3.8.1.26 (continued)
REQUIREMENTS

is that performing the Surveillance would remove a required
DG battery subsystem from service. Note 3 is added to this
SR to acknowledge that credit may be taken for unplanned
events that satisfy this SR.

SR 3.8.1!27

A battery-performance test is a test of constant current
capacity of a battery after having been in service, to
detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall
battery degradation due to age and usage.

The acceptance criteria for this Surveillance are consistent
.with IEEE-450 (Ref. 13) and IEEE-485 (Ref. 17). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A
capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance Frequency for this test is 60 months, or
every 12 months if the battery shows degradation or has
reached 85% of its expected life. However, if the battery
has reached 85% of its expected life, shows no degradation,
and retains 100% capacity, a Surveillance Frequency of 24
months is permitted. Degradation is indicated, according to
IEEE-450 (Ref. 13), when the battery capacity drops by more
than 10% relative to its capacity on the previous
performance test- or when it is below the manufacturer's
rating. All-these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 13).

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required DG
battery subsystem from service. Note 2 is added to this SR
to acknowledge that credit may be taken for unplanned events
that satisfy this SR.

Diesel Generator TestSchedule

The DG test schedule (Table 3.8.1-1) implements the
recommendations of Revision 3 to Regulatory Guide 1.9
(Ref. 2). The purpose of this test schedule is to provide

(continued)
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SURVEILLANCE Diesel Generator Test Schedu-le (continued)
REQU IREM ENTS

timely test data to establish a confidence level associated
with the goal to maintain DG reliability above 0.975 per
test demand.

According to Regulatory Guide 1.9. Revision 3, each DG unit
should be tested at least once every 31 days. Whenever a DGhas experienced 4 or more valid failures in the last 25
valid tests, the maximum time between tests is reduced to
7 days. Four failures in 25 valid tests is a-failure rate
of 0.16, or the threshold of acceptable DG performance, andhence may be an early indication of the degradation of DGreliability. When considered in the light of a long history
of tests, however, 4 failures in the last 25 valid tests mayonly be a statistically probable distribution of random
events. Increasing the test Frequency will allow for a moretimely accumulation of additional test data upon which tobase judgment of the reliability of the DG. The increased
test Frequency must be maintained until seven consecutive,
failure-free tests have been performed.

The Frequency for accelerated testing is 7 days, but not
less than 24 hours. Therefore, the interval between tests
should not be less than 2.4 hours, and no more than 7 days.

A su-ccessful test at an interval less than 24 hours shouldbe considered an invalid test and not count towards theseven consecutive failure free starts. A test interval in
- excess of 7 days constitutes a failure to meet SRs.

REFERENCES 1. 10 CFR 50, Appendix A, GOC 17, "Electric Power Systems."

2. Regulatory Guide 1.9, Rev. 3, "Selection, Design, and
Qualification of Diesel Generator Units Used as Onsite
Electric Power Systems at Nuclear Power Plants,"
January 1992 (Draft).

3. Watts Bar FSAR, Section 8.2, "Offsite Power System," andTables 8.3-1 to 8.3-3, "Safety-Related Standby Power
sources and Distribution Boards," "Shutdown Board LoadsAutomatically Stripped Following a Loss of Nuclear Unit
and Preferred Power," and "Diesel Generator Load
Sequentially Applied Following a Loss of Nuclear Unit
and Preferred Power."

(conti nued)
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REFERENCES 4. Regulatory Guide 1.93, Rev. 0, "Availability of Electric
(continued) Power Sources," December 1974.

5. 10 CFR 50, Appendix A GDC 18, "Inspection and Testing of
Electric Power Systems."

6. Regulatory Guide 1.108, Rev. 1, "Periodic Testing of
Diesel Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants," August 1977.

7. Regulatory Guide 1.137, Rev. 1 "Fuel Oil Systems for
Standby Diesel Generators," October 1979.

8. Watts Bar FSAR, Section 15.4, "Condition IV-Limiting
Faults."

9. Generic Letter 84-15, "Proposed Staff Actions to Improve
and Maintain Diesel Generator Reliability,"
July 2, 1984.

10. Watts Bar FSAR Section 6, "Engineered Safety Features."

11. ANSI C84.1-1970, "Voltag e Ratings for Electric Power
-Systems and Equipment."

12. IEEE-308-1971, "IEEE Standard Criteria for Class lE
Power Systems fbr Nuclear Power Generating Stations."

13. IEEE-450-198; "IEEE Recommended Practice for Maintenance
Testing and Replacement of Large Lead Storage Batteries
for Generating Stations and Subsystems."l

14. Watts Bar FSAR, Section 8.3.1.1, "Standby AC Power
System."

15. Regulatory Guide 1.32, "Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants,"
February 1977, U.S. Nuclear Regulatory Commission.

16. Regulatory Guide 1.129, "Maintenance Testing and
Replacement of Large Lead Storage Batteries for
Generati-ng Stations and Subsystems," U.S. Nuclear
Regulatory Commission, December 1974.

17. IEEE-485-1978, "Recommended Practices for Sizing Large
Lead Storage Batteries for Generating Stations and
Substations."
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources-Shutdown

BASES

BACKGROUND A description of the AC sources is provided in the Bases for
[CO 3.8.1, "AC Sources- Operating."

APPLICABLE The OPERABILITY of the minimum AC Sources during MODES 5
SAFETY ANALYSIS and 6, ensures that:

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate AC electrical power is provided to mitigate
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel-handling
accident.

In general, when the unit is shut down, the Technical
Specification requirements ensure that the u'nit has the
capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and
concurrent loss of all offsite or-Toss of all onsite power
is not required. The rationale'for this is based on the
fact that many Design Basis Accidents (DBAs), which are
analyzed in MODES 1, 2, 3, and 4 have no specific analyses
in MODES 5 and 6. Worst-case bounding events are deemed
not-credible in MODES 5 and 6 because the energy contained
within the reactor pressure boundary, reactor coolant
temperature and pressure, and the correspo-nding stresses
result in the probabilities of occurrence being
significantly reduced or eliminated, and minimal in
consequences. These deviations from OBA analysis
assumptions and design requirements during shutdown
conditions are allowed by the LCO for required systems.

During MODES 1, 2, 3, and 4 various deviations from the
analysis assumptions and design requirements are allowed

(continued)
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APPLICABLE
SAFETY ANALYSIS

(conti nued)

within the Required Actions. This allowance is in
recognition that certain testing and maintenance activities
must be conducted provided an acceptable level of risk is
not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and maintenance
activities is also required. In MODES 5 and 6 the
activities are generally planned and administratively
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO
requirements are acceptable during shutdown MODES based on:

a. The fact that time in an outage is limited. This is a
risk-prudent goal as well as a utility economic
consideration.

b. Requiring appropriate compensatory measures for certain
conditions. These may include administrative controls
and/or reliance on systems which do not necessarily meet
typical design requirements applied to systems c~redited
in operating MODE analyses.

c. Prudent utility considerations of the risk associated
with multiple activities which could affect multiple
systems.

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting MODE 1,
2, 3, and 4 OPERABILITY requirements) with systems
assumed to function during an event.

In the event of an accident during shutdown, this LCO
ensures the capability to support system 's necessary to avoid
immediate difficulty, assuming either a loss of all offsite
power or a loss of all onsite diesel-generator (DG) power.

The AC sources-satisfy Criterion 3 of the NRC Policy
Statement.

One offsite circuit capable of supplying the onsite Class IE
power distribution subsystems of LCO-3.8.1O, "Distribution
Systems - Shutdown," ensures that all required loads are
powered from offsite power. Two OPERABLE DGs, associated
with a distribution system train required to be OPERABLE by
LCO 3.8.10, ensures a diverse power source is available to
provide electrical power support assuming a loss of the
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LCO offsite circuit. Together, OPERABILITY of the required
(continued) offsite circuit and the two OGs ensure the availability of

sufficient AC sources to operate the unit in a safe manner
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents and reactor vessel
draindown).

The qualified offsite circuit must be capable of maintaining
rated frequency and voltage, and accepting required loads
during an accident, while connected to the 6.9 kV shutdown
boards. Qualified offsite circuits are those that are
described in the FSAR, have been reviewed and accepted by
the staff as meeting the requirements of GOC 17, and are
part of the licensing basis for the unit. Offsite power
from the Watts Bar Hydro 161-ky switchyard to the onsite
Class 1E distribution system is from two independent
immediate access circuits. Each of the two circuits are
routed from the switchyard through a 161-ky transmission
line and 161- to 6.9-ky transformer (common station service
transformers) to the onsite Class lE distribution system.
The low and medium voltage power system starts at the high-
side of the common station-service transformers.

The DG must be capable of st 'arting, Accelerating to rated
speed and voltage, and connecting to its respective 6.9 kV-
shutdown board'on detection of bus loss-of-voltage. This-
sequence must be accomplished within 10 seconds. Each DG
bus must be capable of accepting required loads within the
assumed loading sequence intervals, and continue to operate
until offsite power can be 'restored to the 6.9 kV shutdown
boards. These capabilities are required to be met from a
variety of initial conditions such as: DG in standby with
the engine hot, DG in standby at ambient conditions, and DG
operating in parallel test mode.

Proper sequencing of loads, including tripping of
nonessential loads is a required function for DG
OPERABILITY.

It is acceptable for trains to be cross-tied during shutdown
conditions, allowing a single offsite power circuit to
supply all required tVrains.

A Note has been added to indicate that the C-S DG may be
substituted for any of the required DGs. However, the

(conti nued)
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AC Sources-Shutdown
B 3.8.2

BASES

LCO C-S DG cannot be declared OPERABLE until it is connected
(continued) electrically in place of another DG, and it has satisfied

applicable Surveillance Requirements.

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6, and
during movement of irradiated fuel assemblies provide
assurance that:

a. Systems to provide adequate coolant inventory makeup
-are available for the irradiated fuel assemblies in the
core in case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate A fuel-handling accident are
available;

c. Systems necessary to mitigate the effects of events that
can lead to core damage during shutdown are available;
and

d. Instrumentation and control capability~is available for
monitoring and maintaining the unit in a cold shutdown
condition or refueling condition.

AC power requirements for MODES 1, 2, 3, and 4 are covered,
in LCO 3.8.1.

ACTIONS A. 1

An offsite circuit would be considered inoperable if it were
not available to one required ESF train. In cases where two
trains are required per LCO 3.8.10, the one train with
offsite power available may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATION, fuel movement, and operations with a potential
for draining the reactor vessel. By the allowance of the
option to declare required features inoperable with no
offsite power available, appropriate restrictions will be
implemented in accordance with the affected required
features LCO's ACTIONS.

(conti nued)
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AC Sources-Shutdown
B 3.8.2

BASES

ACTIONS A.2.1, A.2.2. A.2.3. A.2.4, A.2.5, B.1, B.2, B.3, B.4, and
(continued) B.5

With the offsite circuit not available to all required
tra~ins, the option would still exist to declare all required
features inoperable. Since thi.s option may involve
undesired administrative efforts, the allowance for
sufficiently conservative actions is made. With either
required DG inoperable, the minimum required diversity of AC
power sources is not available. It is therefore, required
to suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, any activities that could potentially result in
inadvertent draining of the reactor vessel, and operations
involving positive reactivity additions. Required Actions
A.2.4 and B.4 preclude operations involving systems that
contain large volumes of water at reduced boron
concentrations with respect to the RCS that could dilute the
boron concentration of the RCS to less than that required to
maintain the SDM requirements of LCO 3.1.2 in MODE 5 or less
than the boron concentration specified in the COLR in MODE
6. This Required Action does not preclude positive
reacti~vity additions that cannot reduce the SDM or boron
concentration to less than the limits specified in LCO 3.1.2
or the COLR. The addition of water with a boron
concentration greater than that required to maintain the
reactor shutdown with'in the requirements of LCO 3.1.2 or the
COLR, but less than the RCS, is permitted. Positive
reactivity additions such as small volume chemical additions
and normal plant cooldowns are also permitted as long as the

- SOM limits are met.

Suspension of these-activities' shall not preclude completion
of actions to establish a safe conservative condition.
These actions.minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in
order to provide the necessary AC power to the unit safety
systems.

Not withstanding performance of the above conservative
Required Actions, the unit is still without sufficient
AC power sources to operate in a safe manner. Therefore,
action must be initiated to restore the minimum required
AC power sources and'continue until the LCD requirements are
restored.

(conti nued)
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AC Sources-Shutdown
B 3.8.2

BASES

ACTIONS

SURVEILLANCE
REQUIREMENTS

REFERENCES

A.2.1, A.2.2, A.2.3, A.2.4, A.2.5, B.1, B.2. B.3, B.4. and
B.5 (continued)

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources
should be completed as quickly as possible in order to
minimize the time durioig which the unit safety systems may
be without sufficient power.

Pursuant to LCO 3.0.6, the distribution system ACTIONS are
not entered even if all AC sources to it are inoperable
resulting in deenergization. Therefore, the Required
Actions of Condition A are modified by a Note to indicate
that when Condition A is entered with no AC power to one
6.9 KV Shutdown Board, ACTIONS for LCO 3.8.10 must'
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit
whether or not a train is deenergized. LCO 3.8.10 provides
the appropriate restrictions for the situation involving a
deenergized train.

SR 3.8.2.1

SR 3.8.2.1 lists SRs from LCO 3.8.1 that are required to be
performed. Refer to the corresponding Bases for LCO 3.8.1
for a discussion of each SR.

1. Watts Bar FSAR, Section 8.0, "Electric Power."

*2. 10 CFR 50, Appendix A, GDC 17, "General Design Criteria
for Nuclear Power Plants."
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

BASES

BACKGROUND Each diesel generator (DG) is provided with four
interconnected storage tanks embedded in the building
foundation having a fuel oil capacity sufficient to operate
that diesel for a period of 7 days while the DG is supplying
maximum post loss-of-coolant accident (LOCA) load demand
discussed in the FSAR, Section 8.0 (Ref. 1). The maximum
load demand is calculated using the assumption that a
minimum of any two DGs are available. This onsite fuel oil
capacity is sufficient to opera~te the DGs for longer than
the time to replenish the onsite supply from outside
sources.

An approximately 550 gal skid-mounted day tank is provided
for each diesel engine. Each DG incorporates two diesel
engines operating in tandem and directly coupled to the
generator. Each skid-mounted day tank has fuel capacity for
approximately 2 hours of full-load operations (Ref. 1):'
Fuel oil is transferred from the 7-day storage tanks to the
skid-mounted day tanks by pump located on each skid-mounted
day tank. Redundancy of pumps and piping precludes the
failure of one pump or the rupture of any pipe, valve, or
tank to result in the loss of more than one diesel engi-ne.
In the event that the piping between the last isolation
valve and the skid-mounted day tank breaks, the use of one

-DG can be lost. This occu *rs only after the, two hour supply'
of fuel in the skid-mounted day tank has been used.

During.operation of the DGs, fuel oil pumps driven by the
diesel engines transfer fuel from the day tanks to the skid-
mounted diesel engine fuel manifolds. Level controls
mounted on the skid-mounted day tanks automatically start
and stop the storage tank transfer pumps.

In addition, alarms both locally and in the control room
annunciate low level and high level in any skid-mounted day
tank.

In the un~likely event of a failure in one of the supply
trains, the associated skid-mounted day tank low-level alarm
annunciates when the fuel oil remaining in the tank provides
approximately 1 hour of full-load operation, thus allowing

(conti nued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

BACKGROUND the operator to take corrective action to prevent the loss
(continued) of the diesel.

For proper operation of the standby DGs, it is necessary to
ensure the proper quality of the fuel oil. Regulatory Guide
1.137 (Ref. 2) addresses the recommended fuel oil practices
as supplemented by ANSI N195-1976 (Ref. 3). The fuel oil
properties governed by these SRs are the appearance, the
kinematic viscosity, specific gravity (or API gravity),
impurity level, and flashpoint.

Each of the engines in the tandem generator sets is provided
with its own lube oil system, which is an integral part of
each of the five DG units. The piping and components for.
the skid-mounted lubrication system are vendor supplied,
safety-related, ANSI B31.1, Seismic Category I. The diesel
engine lubrication system for each diesel engine is a
combination of four subsystems (Ref. 4): the main
lubricating subsystem, the piston cooling subsystem, and the
scavenging oil subsystem and the motor-driven circulating
pump, and soak back pump system. The main lubricating
subsystem supplies oil under pressure to the various moving
parts of the diesel engine. The piston cooling subsystem
supplies oil for piston cooling and lubrication of the
piston pin bearing surfaces,. The scavenging oil subsystem
supplies the other systems with'cooled and filtered oil.

-Oil is drawni from the engine sump by the scavenging pump
through a strainer in the strainer housing located on the
front side of the-engine. From the strainer the oil is
pumped through oil filters and a cooler. The filters are
located on the accessory racks of the engines. The oil is
cooled in the lube oil cooler by the closed circuit cooling
water system in order to~maintain proper oil temperature
during engine operation.

Each engine crankcase sump contains 330 gal of lube oil,
ample for at least 7 days of DG unit full load operation
without requiring replenishment. The established oil
consumption rate is 0.83 gal per hour. An additional
standby oil reserve of approximately 935 gallons is stored
onsite to replenish the engines for longer periods of
operation and after their periodic test operations.

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFEl ( ANALYSES

Each DG has an air start system with adequate capacity for
five successive start attempts on the OG without recharging
the air start receiver(s).

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the FSAR Chapter 6 (Ref. 5), and
Chapter 15, assume all engineered safety features (ESF)
systems are OPERABLE. The DGs are designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that fuel, Reactor Coolant System, and containment design
limits are not exceeded. These limits are discussed in more
detail in the Bases for Specifications 3.2 "Power
Distribution Limits," 3.4 "Reactor Coolant System (RCS),"I
and 3.6 "Containment Systems".

Since Diesel Fuel Oil, Lube Oil, and Air Start Subsystem
support the operation of the standby AC power sources, they
satisfy Criterion 3 of the NRC Policy Statement.

Stored diesel fuel oil is required to have sufficient supply
for 7 days'of full load operation. It is also required to
meet specific standards for quality. Additionally,
sufficient lube oil supply must be available to ensure the
capability t6 operate at full load for 7 days. This
requirement, in conjunction with an a~bility to obtain
replacement supplies within 7 days, s~upports the
availability of OG(s) required to shutdown the reactor and
to maintain it in a safe condition for an anticipated
operational occurrence (AOO) or a postulated OBA with loss
of offsite power. DG day tank fuel oil requirements, as
well as transfer capability from the 7 day storage tank to
the skid-mounted day tank, are addressed in LCD 3.8.1, "AC
Sources - Operating," and LCD 3.8.2, "AC Sources -
Shutdown".

The starting air system is required to have a minimum
capacity. for five successive DG start attempts without
recharging the air start receivers.

(conti nued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES (continued)

APPLICABILITY AC Sources (LCO 3.8.1 and 3.8.2) are required to ensure the
availability of the required power to shutdown the reactor
and maintain it in a safe condition after an AOO or a
postulated UBA. Since stored diesel fuel oil, lube oil, and
starting air subsystem support LCO 3.8.1 and LCO 3.8.2,
stored diesel fuel oil, lube oil, and starting air subsystem
are required to be within limits when the associated DG is
required to be OPERABLE.

ACTIONS A.1

In this Condition, the 7 days fuel oil supply for a DG is
not available. However, the Condition is restricted to fuel
oil level reductions that maintain at least a 6-day supply.
These circumstances may be caused by events such as; a) fullload operation after an inadvertent start while at minimum
required level or; b) feed-and-bleed operations which may be
necessitated by increasing particulate levels or any number
of other oil quality degradations. This restriction allows
sufficient time for obtaining the requisite replacement
volume and performing the analyses required prior to
addition of the fuel oil to-the tank. A period of 48 hours
is considered-sufficient to complete restoration of the
requi~red level prior to declaring the DG in~dperable. This
period is acceptable based on the rema'ining capacity
(>6 days), the fact that procedures will be initiated to
obtain replenishment, and the low probability of an event
*during this period.

B.1

With lube oil inventory < 300 gal per diesel engine,
sufficient lube oil to support 7 days of continuous DGoperation at full load conditions may not be available.
However, the Condition is restricted.to lube oil volume
reductions that maintain at least a 6-day supply. This
restriction allows sufficient time to obtain the requisite
replacement volume. A period of 48 hours is considered
sufficient to complete restoration of the required volume
prior to declaring the DG inoperable. This period is
acceptable based on the remaining capacity (>6 days), the
low rate of usage, the fact that procedures will be
initiated to obtain replenishment, and the low probability
of an event during this brief period.

(conti nued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

ACTIONS C.1
(conti nued)

This Condition is entered as a result of a failure to meet
the acceptance criterion of SR 3.8.3.5. Normally, trending
of particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sampling),
contaminated sampling equipment, and errors in laboratory
analysis can produce failures that do not follow a trend.
Since the presence of particulates does not mean failure of
the fuel oil to burn properly in the diesel engine, and
particulate concentration is unlikely to change
significantly between Surveillance Frequency intervals, and
proper engine performance has been recently demonstrated
(within 31 days), it is prudent to allow a brief period
prior to declaring the associated DG inoperable. The 7-day
Completion Time-allows for further evaluation, resampling
and reanalysis of the DG fuel oil.

D.1

With the new fuel oil properties defined in the Bases for SR
3.8.3.4 not within the required limits, a period of 30 days
is allowed for restoring the stored fuel oil properties.
This provides sufficient time to test the stored fuel oil to
determine that the-new fuel oil, when mixed with previously
stored fuel oil, remains acceptable and restore the stored
fuel oil properties. This restoration may involve feed-an~d-
bleed procedures, filtering, or combinations of these
procedures. Even if a DG start and load was required during
this time interval and the fuel oil properties were outside
limits, there is a high likelihood that the DG would still
be capable of performing its intended function.

E.1

With starting air receiver pressure less than 200 psig,
sufficient capacity for five successive DG start attempts
does not exist. However, as long as the receiver pressure
is greater than [ ] psig, there is adequate capacity for
at least one start attempt, and the DG can be considered
OPERABLE while the air start receiver pressure is restored
to the required limit. A period of 48 hours is considered
sufficient to complete restoration to the required pressure

(conti nued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

ACTIONS E.1 (continued)

prior to declaring the DG inoperable. This period is
acceptable based on the remaining air start capacity, the
fact that most DG starts are accomplished on the first
attempt, and the low probability of an event durin'g this
period.

F.1

With a Required Action and associated Completion Time not
met, or one or more DGs fuel oil, lube oil, or starting air
subsystem not within limits for reasons other than addressed
by Conditions A through E, the associated DG may be
incapable of performing its intended function and must be
immediately declared inoperable. This decl~aration also
requires an entry into applicable Conditions and Required
Actions for LCO 3.8.1 or LCO 3.8.2.

SURVEILLANCE SR 3.8.3.1
REQU IREM ENTS

This SR provides verific~ation that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG operation for 7 days at full load. The 7-day period is
sufficient time to place the unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location.

The 31-day Frequency is adequate to ensure that a sufficient-
supply of fuel oil is available, since low-level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.3.2

This Surveillance ensures that sufficient lube oil inventory
is available to support at least 7 days of full-load
operation for each DG. The 300 gal requirement is based onthe DG manufacturer's consumption values for the run time ofthe diesel plus t~he manufacturer's recommended minimum oillevel. The DG lube oil sump is designed to hold adequate
inventory for 7 days of full-load operation withfout the
level reaching the manufacturer's recommended minimum level.

(conti nued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

SURVEILLANCE SR 3.8.3.2 (continued)
REQU IREM ENTS

A 31-day Frequency is adequate to ensure that a sufficient
lube oil supply is onsite, since DG starts and run times are
closely monitored by the unit staff.

SR 3.8.3.3

The tests listed below are a means of determining whether
fuel oil that is to be transferred to the 7-day storage tank
is of the appropriate grade and has not been contaminated
with substances that would have an immediate, detrimental
impact on diesel engine combustion. If results from these
tests are within acceptable limits, the fuel oil may be
added to the storage tanks without concern for contaminating
the entire volume of fuel oil in the storage tanks. These
tests are to be conducted prior to adding the new fuel to
the 7-day storage tank(s), but in no case is the time
between transfer of new fuel to the 7-day storage tanks and
conducting the tests to exceed 31 days. The tests, limits,
and applicable American Society for Testing Materials (ASIM)
standards are as follows:

a. Sample the new fuel oil in accordance with ASTM
04057-1990 (Ref. 6);

b. Verify in. accordance with the tests specified in ASTM
0975-1990 (Ref. 6) that the sample has an absolute
specific gravity at 60/60*F of > 0.83 and <0.89 or an
API gravity at 60OF of > 270 and 390, a kinematic
viscosity at 400C of-> 1.9 centistokes and

- < 4.1 centistokes, aAd a flash point > 1250F; and

c. Verify that the new fuel oil has a. clear and bright
appearance with proper color when tested in accordance
with ASTM 04176-1986 (Ref. 6).

Failure to meet any of the above limits is cause for
rejecting the new fuel oil, but does not represent a failure
to meet the LCO concern since the fuel oil is not added to
the storage tanks.

Within 31 days following the addition of new fuel-oil, thesample is analyzed to establish that the other properties
specified in Table 1 of ASTM 0975-1990 (Ref. 6) a *re met for
new fuel oil when tested in accordance with ASIM
0975-1990 (Ref. 6), except that the analysis for sulfur may

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

be performed in accordance with ASTM D1552-1990 or ASIM
02622-1987 (Ref. 6). The'31-day period is acceptable because
the fuel-oil properties of interest, even if they were not
within stated limits, would not have an immediate effect on
DG operation. This Surveillance ensures the availability of
high-quality fuel oil for the OGs.

Fuel-oil degradation during long-term storage shows up as an
increase in particulate, due mostly to oxidation. The
presence of particulate does not mean the fuel oil will not
burn properly in a diesel engine. The particulate can cause
fouling of filters and fuel-oil injection equipment,
however, which can cause engine failure.

Particulate concentrations should be determined in
accordance with ASTM 02276-1989, Method A (Ref. 6). This
method involves a gravimetric determination of total
particulate concentration in the fuel oil and has a limit of
10 mg/l. It -is acceptable to obtain a field sample for
subsequent lab testing in lieu of field testing. Each of
the four interconnected tanks which comprise a 7-day tank
must be considered and tested separately. The Frequency of
this test takes into consideration fuel-oil degradation
trends that indicate that particulate concentration is
unlikely to change significantly between Frequency
intervals.

SR 3.8.3.4

- This Surveillance ensures that, without the aid of the
refill compressor, suffi 'cient air-start capacity for each DG
is available.. The system design requirements provide for a
minimum of five engine start cycles without recharging. A
start cycle is defined by the DG vendor, but usually is
measured in terms of time (seconds of cranking) or engine
cranking speed. The pressure specified in this SR is
intended to reflect the lowest value at which the five
starts can be accomplished.

The 31-day Frequency takes into account the capacity,
capability, redundancy, and diversity of the AC sources and
other indications available in the control room, including-
alarms, to alert the operator to below normil air-start
pressure.

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air
B 3.8.3

BASES

SURVEILLANCE
REQU IREM ENTS

(conti nued)

SR 3.8.3.5

Microbiological fouling is a major cause of fuel-oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from
storage tanks once every 31 days eliminates the necessary
environment for bacterial survival. This is the most
effective means of controlling microbiological fouling. In
addition, it eliminates the potential for water entrainment
in the fuel oil during DG operation. Water may come from
any of several sources, including condensation, ground
water, rain water, contaminated fuel oil, and from breakdown
of the fuel oil by bacteria. Frequent checking for and
removal of accumulated water minimizes fouling and provides
data regarding the watertight integrity of the fuel-oil
system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref. 2). This SR i-s for
preventative maintenance. The presence of water does not
necessarily represent a failure of this SR provided
accumulated water is removed during the performance of the
surveillance.

SR 3.8.3.6

This SR verifies by visual inspection, that the exposed fuel
oil system piping is-free of leaks. This test is performed
while the DG is running to provide adequate assurance of
piping leak tightness and weld integrity. The 18 month
Frequency is based on engineering judgement and is
consistent with the refueling cycle testing performed on.-the
DGs.

SR 3.8.3.7

Draining of the fuel oil stored in the supply tanks, removal
of accumulated sediment, and tank cleaning are required at
10-year intervals by Regulatory Guide 1.137 (Ref. 2),
paragraph 2.f. To preclude the introduction of surfactants
in the fuel system, the cleaning should be accomplished
using sodium hypochlorite solutions, or their equivalent,
rather than soap or detergents. This SR is for preventative
maintenance. The presence of sediment does not necessarily
represent a failure of this SR provided that accumulated
sediment is removed during the performance of the
Surveillance.

(continued)
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Diesel Fuel Oil, Lube Oil, Start~ing Air
B 3.8.3

BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 8.3, "Onsite (Standby) Power
System".

2. Regulatory Guide 1.137, "Fuel Oil Systems for Standby
Diesel Generators," Revision 1, October, 1979.

3. ANSI N195-[1976], "Fuel Oil Systems for Standby Diesel
Generators," Appendix B.

4. Watts Bar FSAR, Section 9.5.7, "Diesel Engine
Lubrication System."

5. Watts Bar FSAR, Section 15, "Accident Analysis" and
Section 6 "Engineered Safety Features"

6. ASTM Standards:
D4057-1990
D975- 1990
D4176- 1986
D1552- 1990
D2622- 1987
D2276- 1989
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DC Sources-Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources-Operating

BASES

BACKGROUND The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety-related
equipment and preferred AC Vital Bus power (via inverters).
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the
DC electrical power system is desi-gned to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming a single failure. The DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

The vital 125V DC electrical power system is a Class.IE
system whose safety function is to provide control power for
engineered-safety features equipment, emergency lighting,
vital inverters, and other safety-related DC powered
equipment for the entire unit. The system capacity is
sufficient to supply these loads during normal operation and
to permit safe shutdown and isolation of the reactor for the
"loss of all AC power" condition. The system is designed to
perform its safety function subject to a single failure.

The 125V DC vital power system is composed of the four
redundant channels (Channels I. and III compose Train A and
Channels II.and IV compose Train B) and consists of four
lead-acid-calcium batteries, six battery chargers (including
two spare chargers), four distribution boards, battery
racks, and the required cabling, instrumentation and
protective features. Each channel is electrically and
physically independent from the equipment of all other
channels so that a single failure in 'One channel will not
cause a failure in another channel. Each channel consists
of a battery charger which supplies normal DC power, a
battery for emergency DC power, and a battery board which
facilitates load grouping and provides circuit protection.
These four channels are used to provide emergency power to
the 120V AC vital power system which furnishes control power
to the reactor protection system. No automatic connections
are used between the foqur redundant channels.

(conti nued)
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DC Sources-Operating
B 3.8.4

BASES

BACKGROUND Battery boards I, II, III, and IV have a charger normally
(continued) connected to them and also have manual access to a spare

(backup) charger for use upon loss of the normal charger.
Additionally, battery boards I, II, III, and IV have manual
access to the fifth vital battery system. The fifth 125V DC
Vital Battery System is intended to serve as a temporary
replacement for any one of the four 125V DC vital batteries
during their testing, maintenance, and outages with no loss
of system reliability under any mode of operation.

Each of the Train A and B DC electrical power subsystems
provides the control power for its associated Class 1E
AC-power-load group, 6.9 kV switchgear, and 480V load
centers. The DC electrical power subsystems also provide DC
electrical power to the inverters, which in turn power the
AC vital buses. Additionally, they power the emergency DC
lighting system.

The DC-power distribution system is described in more detail
in Bases for LCO 3.8.9, "Distribution System- Operating,"
and LCO 3.8.10, "Distribution System-Shutdown."

Each battery has adequate storage capacity to carry the
required load continuously for at least 2 ho-urs (Ref. 4).

Each 125V DC battery subsystem is separately housed in a
ventilated room apart from its charger and distribution
centers.. Each subsystem is located in an area separated
physically and electrically from the other subsystems to
ensure that a single failure in* one subsystem does not cause
a failure in a redundant subsystem. There is no sharing
between redundant Class 1E subsystems such as batteries,
battery chargers, or distribution panels.

The batteries for Train A and B DC electrical power
subsystem are sized to produce required capacity at [80]%
of nameplate rating, corresponding to warranted capacity at
end-of-life cycles, derating for minimum ambient
temperature, and the 100% design demand. The voltage limit
is 2.13V per cell, which corresponds to a total minimum
voltage output of 129V per battery (133.6 for vital Battery
V). (Ref. 8). The battery design complies with the criteria
for sizing large lead storage batteries are defined in IEEE-
485 (Ref. 5).

(conti nued)
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BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

Each Train A and B DC electrical power subsystem has
ample power-output capacity for the steady-state operation
of connected loads required during normal operation, while
at the same time maintaining its battery bank fully charged.

Each battery charger has sufficient capacity to restore the
battery bank from the design minimum charge to its fully
charged state within 12 hours (with accident loads being
supplied) following a 30 minute AC power outage, and in
approximately 36 hours (while supplying normal steady state
loads following a 2 hour AC power outage) (Ref. 8).

The initial conditions of design basis accident (DBA)
transient analyses in the FSAR, Chapter 6, (.Ref. 10) "Safety
Features" and Chapter 15, (Ref. 10) assume that Engineered
Safety Feature. (ESF) systems are OPERABLE. The DC
electrical power system provides normal and emergency DC
electrical power for emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining DC sources OPERABLE during'accident conditions
in the event of:

a. An assumed loss of all offsite AC power or all onsite AC
power;.and

b. A worst-case single failure.

DC sources satisfy Criterion 3 of the NRC Policy Statement.

The DC electrical power subsystem channels (each channel
consisting of a battery bank, associated battery charger and
the corresponding control equipment and interconnecting
cabling within the channel) are required to be OPERABLE to
ensure the availability of the required power to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occurrence.(AOO) or a postulated
OBA. Loss of any DC electrical channel does not prevent the
minimum safety function from being performed (Ref. 4).
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LCO An OPERABLE DC electrical power subsystem requires 125 VDC
(continued) Vital batteries I-IV and respective chargers to be operating

and connected to the associated DC buses.

The LCO is modified by a Note which indicates that Vital
Battery V may be substituted for any of the required vital
batteries. However, the fifth battery cannot be declared
C?ERABLE until it is connected electrically in place of
another battery and it has satisfied applicable Surveillance-
Requirements.

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:

a. Accep table fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result of
AO0s or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

DC electrical power requirements for MODES 5 and 6 are
addressed in the Bases for LCO 3.8.5, "DC
Sources- Shutdown.

ACTIONS A.1

Condition A represents one train with a loss of ability to
completely respond to an event, and a potential loss of
ability to remain energized during normal operation. It is
therefore, imperative that the operator's attention focus on
stabilizing the unit, minimizing the potential for complete
loss of DC power to the affected train. The 2 hour limit is
consistent with the allowed time for in inoperable DC
Distribution System train..

If one of the required DC electrical power subsystems is
inoperable (e.g., inoperable battery, inoperable battery
charger(s), or inoperable battery charger and associated

(conti nued)
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ACTIONS A-1 (continued)

inoperable battery), the remaining DC electrical power
subsystem has the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst-
case single failure on the OPERABLE subsystem would,
however, result in a situation where the ability of the 125V
DC electrical power subsystem to support its required ESF
function is not assured, continued power operation should
not exceed 2 hours. The 2-hour Completion Time is based on
Regulatory Guide 1.93 (Ref. 6) and reflects a reasonable
time to assess unit status as a function of the inoperable
DC electrical power subsystem and, if the DC electrical
power subsystem is not restored to OPERABLE status, prepare
to effect an orderly and safe unit shutdown.

B.1 and B.2

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The Completion Times are reasonable, based
on operating experience to reach the required unit
conditions from full power in an orderly manner and without
challenging unit systems. The Completion Time to bring the
unit to MODE 5 is consistent with the time required in
Regulatory Guide 1.93 (Ref. 6).

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the
charging system and the ability of the batteries to perform
their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cel~l) and maintain the battery (or a battery cell)
in a fully charged state. The voltage requirements are
based on the critical design voltage of th'e battery and are
consistent with the initial voltages assumed in the battery

(continued)
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SURVEILLANCE SR 3.8.4.1 (continued)
REQUIREMENTS

sizing calculations. The 7-day Frequency is consistent with
manufacturers recommendations and IEEE-450 (Ref. 7).

SR 3.8.4.2

Verifying that Lhe alternate feeder breakers to each
required battery charger is open ensures that independence
between the power trains is maintained. The 7-day Frequency
is based on engineering judgement, is consistent with
procedural controls governing breaker operation, and ensures
correct breaker position.

SR 3.8.4.3

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each
inter-cell, inter-rack, inter-tier, and terminal connection,
provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery

* performance.

The Surveillance Frequency for these inspections, which
can detect conditions that can cause power losses due to

*resistance heating, is 92 days. This Frequency is
considered acceptable based on operating experience related
to detecting corrosion trends.

- -'SR 3.8*.4.4

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

This SR is consistent with IEEE-450 (Ref. 7), which
recommends detailed visual inspection of cell condition and
rack integrity on a yearly basis.

SR 3.8.4.5 and SR 3.8.4.6

Visual inspection and resistanfce measurements of -inter-cell,
inter-rack, inter-tier, and terminal connections provide an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anti-

(conti nued)
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SURVEILLANCE SR 3.8.4.5 and SR 3.8.4.6 (continued)
REQU IREM ENTS

corrosion material i~s used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection for corrosion is not intended to require
removal of and inspection under each terminal connection.
The removal of visible corrosion is a preventative
maintenance SR. The presence of visible corrosion does not
necessarily represent a failure of this SR provided visible
corrosion is removed during performance of SR 3.8.4.5. For
the purposes of trending, inter-cell and inter-tier
connections are measured from battery post to battery post
and inter-rack and terminal connections are measured from
the terminal log to battery post.

The Surveillance Frequency of 12 months is consistent with'
IEEE-450 (Ref. 7), which recommends cell-to-cell and
terminal connection resistance measurement on a yearly
basis.

SR 3.8.4.7

This SR requires that each battery charger be capable of
supplying 150 amps and 125V for > 4 hours. These
requirements are based on the expected worst case loading of
132 amps pl'us a margin of approximately'15% (Ref. 4).
According to Regulatory Guide 1.32 (Ref. 8), the battery
charger supply is required to be based on the largest
combined demands of the various steady-state loads and the
charging capacity *to restore the battery from the design
minimum charge state to the fully charged state,
irrespective of the'status of the unit during these demand
occurrences. The minimum required amperes. and duration
ensures that these requirements can be satisfied.

This SR is modified *by two Notes. The reason for Note 1 is
that performing the .Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Note 2 is added to this SR to acknowledge that
credit may be taken for unplanned events that satisfy this
SR.

(continued)
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SURVEILLANCE SR 3.8.4.7 (continued)
REQU IREM ENTS

The Surveillance Frequency is acceptable, given the unit
conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these 18-month intervals. In addition,
this Frequency is intended to be consistent with expected
fuel-cycle lengths.

SR 3.8.4.8

A battery-service test is a special test of battery
capability, "as found," to satisfy the design requirements
(battery duty cycle) of the DC electrical power system.
The discharge rate and test length corresponds to the design
duty cycle requirements as specified in Reference 11.
The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 8) and
Regulatory Guide 1.129 (Ref. 9), which state that .the
battery-service test should be performed during refueling
operations or at some other outage, with intervals between
tests not to exceed 18 months.

This SR is modified by three Notes. The reason for Note 1
is to allow the once-per-60,-months performance of SR 3.8.4.9
in -li-eu of SR 3.8.4.8. This substitution is acceptable
because SR 3.8.4.9 represents a more severe test of battery
capacity than SR 3.8.4.8. The reason for Note 2 is that
performing the Surveillance would remove a required- DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety.
systems. Note 3 is added to this SR to acknowledge that
credit may be taken for unplanned events that satisfy this
SR.

SR 3.8.4.9

A battery-performance test is a test of constant current
capacity of a battery, after having been in service, to
detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall
battery degradation due to age and usage.

(continued)

Unit 1 Amendment 0
WATTS BAR B 3.8-59 Draft 08/92



DC Sources-Operating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.9 (continued)
REQU IREMENTS

The acceptance criteria for this Surveillance are consistent
with IEEE-450 (Ref. 7) and IEEE-485 (Ref. 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A
capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance Frequency for this test is 60 months, or
every 12 months if the battery shows degradation or has
reached 85% of its expected life. However, if the battery
has reached 85% of its expected life, shows no degradation,
and retains 100% capacity, a Surveillance Frequency of 24
months is permitted. Degradation is indicated, according to
IEEE-45.0 (Ref. 7), when the battery capacity drops by more
than 10% relative to its capacity on the pre~vious
performance test or when-it is below the manufacturer's
rating. All these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 7).

This SR is modified by two Notes. The reason for Note 1 is
that performing the Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Note 2 is added to this SR to acknowledge that
credit may be taken for unplanned events that satisfy this
SR.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17, "Electric Power System."

2. Regulatory Guide 1.6, "Independence Between Redundant
Standby (Onsite) Power Sources and Between Their
Distribution Systems," U.S. Nuclear Regulatory
Commission, March 10, 1971.

3. IEEE-308-1971, "IEEE Standard Criteria for Class 1E
Power Systems for Nuclear Power Generating Stations,"
Institute of Electrical and Electronic Engineers.

4. Watts Bar FSAR, Section 8.3.2, "DC Power System."

(conti nued)

Unit 1 Amendment 0
WATTS BAR B 3.8-60 Draft 08/92



DC Sources-Operating
B 3.8.4

BASES

REFERENCES
(continued)

5. IEEE-485-1983, "Recommended Practices for Sizing Large
Lead Storage Batteries for Generating Stations and
Substations," Institute of Electrical and Electronic
Engineers.

6. Regulatory Guide 1.93, "Availability of Electric Power
Sources," U.S. Nuclear Regulatory Commission, December
1974.

7. IEEE-450-1980, "IEEE Recommended Practice for
Maintenance Testing and Replacement of Large Lead
Storage Batteries for Generating Stations and
Subsystems," Institute of Electrical and Electronic
Engineers.

8. Regulatory Guide 1.32, "Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants,"
February 1977, U.S. Nuclear Regulatory Commission.

9. Regulatory Guide 1.129, "Maintenance Testing'and
Replacement of Large Lead Storage Batteries for
Generating Stations and Subsystems," U.S. Nuclear
Regulatory Commission, December 1974.

10. Watts Bar FSAR, Section 15, "Accident Analysi-s" and
Section 6 "Engineered Safety Features."

11. TVA Calculation EEB-MS-1111-0003, "125 VOC Vital
and Charger Evaluation."
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources-Shutdown

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for
[CO 3.8.4, "DC Sources- Operating."

The initial conditions of Design Basis Accident (DBA) and
transient analysis in the FSAR, Chapter 6 (Ref. 2), and
Chapter 15 (Ref. 2), assume that engineered safety features
(ESF) systems are OPERABLE. The DC Electrical Power System
provides normal and emergency DC electrical power for the
emergency auxiliaries and control and switching during all
MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses-*and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum electrical power sources
during MODE 5,and 6 and duri~ng movement of irradiated fuel
assemblies ensures th-at:

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel-handling
accident.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

DC electrical power subsystem channels, each channel
consisting of a battery bank, associated battery charger,
and the corresponding control equipment and interconnecting

(conti nued)
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(continued)
cabling within the channel, are required to be OPERABLE to
support required trains of Distribution System required
OPERABLE by [CO 3.8.10, "Distribution Systems-Shutdown." As
a minimum, one train (i.e., channels I and III, or II and
IV) shall be OPERABLE. This ensures the availability of
sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel-handling
accidents and inadvertent reactor vessel draindown).

The [CO is modified by a Note which indicates that Vital
Battery V may be substituted for any of the required vital
batteries. However, the fifth battery cannot be declared
OPERABLE until it is connected electrically in place of
another battery and it has satisfied applicable Surveillance
Requirements.

APPLICABILITY The DC electrical power subsystems are required to be
OPERABLE in MODES 5 and 6, and during movement of irradiated
fuel assemblies, provide assurance that:

a. Required features to provide adequate-coolant inventory
makeup are available for the irradiated fuel assembl-ies
in the core in case of an inadvertent draindown of the
reactor vessel;

b. Required features needed to mitigate a fuel-handling
accident. are available;

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown are
available; and

d. Instrumentation and control capability is available for.
monitoring and maintaining the unit in a cold shutdown
condition or refueling condition.

DC electrical power requirements for MODES 1, 2, 3, and 4
are covered in [CO 3.8.4.
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ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5

If two trains are required per LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE
ALTERATIONS, fuel movement, or operations with a potential
for draining the reactor vessel. By allowing the option to
declare iequired features inoperable with associated DC
power source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected system LCO's

-ACTIONS. In many instances this option may involve
undesired administrative efforts. Therefore, the allowance
for sufficiently conservative actions is made (i.e., ...to
suspend CORE ALTERATIONS, movement of irradiated fuel
assemblies, any activities that could result in inadvertent
draining of the reactor vessel, and operations involving
positive reactivity additions). Required Action A.2.4
precludes operations involving systems that contain large
volumes of water (i.e. CVCS, SIS, and RWST) at reduced boron'
concentrations with respect to the RCS that could dilute the
boron concentration of the RCS to less than that required to
maintain the 5DM requirements of LCO 3.1.2 in MODE 5 or less
than the boron concentration specified in the COLR in MODE.
6. This Required Action does not precl 'ude positive
reactivity that cannot reduce the SDM or boron concentration
to less than the limits specified in LCO 3.1.2 or the COLR.
The addition of water with a boron concentration greater
than that required to maintain the reactor shutdown within
the requirements of LCO 3.1.2 or the COLR, but less than the
RCS, is permitted. Positive reactivity additions such as
small volume chemical additions and normal plant cooldowns
are also permitted as long as the SDM limits are met.

Notwithstanding performance of the above conservative
Required Actions, the *unit is still without sufficient DC
power sources to operate in a safe manner. Therefore,
action must be initiated to restore the minimum required DC
power sources and continue until the LCO requirements are
restored.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required DC electrical power

(conti nued)
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SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8-4.1 through SR 3.8.4.9. Therefore, see
the corresponding Bases for LCO 3.8.4 for a discussion of
each SR.

REFERENCES 1. Watts Bar FSAR, Section 8.0, "Electric Power."

2. Watts gar FSAR, Section 15, "Accident Analysis" and
Section 6 "Engineered Safety Features."

DC Sources-Shutdown
B 3.8.5

ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (continued)

subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit's safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Cell Parameters

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

This [CO delineates the limits on electrolyte temperature,
level, float voltage and specific gravity for the DC power
subsystem and diesel generator (DG) batteries. A discussion
of the 125V vital batteries and their OPERABILITY
requirements is provided in the Bases for LCO 3.8.4, "DC
Sources - Operating," and [CO 3.8.5, "DC Sources -
Shutdown." A discussion of the DG batteries is provided in
the Bases for [CO 3.8.1, "AC Sources - Operating."

The initial conditions of Design-Bas-is Accident (OBA) and
transient analyses in the FSAR, Chapter 6, (Ref. 2), and
Chapter 15, (Ref. 2), assume engineered safety features
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for
emergency auxi *liaries, and control and switching during all
MODES of operation.

The'OPERABI 'LITY of the DC subsystems is consistent with the
in~itial -assumptions of the-accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining at least one train of DC sour 'ces OPERABLE during
accident conditions, in the event of:.

a. An assumed loss of all offsite AC power or all onsite AC
power; and

b. A worst-case single failure.

Battery cell parameters satisfy Criterion 3 of the NRC
Policy Statement.

[CO Battery cell parameters must remain within acceptable limits
to ensure availability of the required DC power to shutdown
the reactor and maintain it in a safe condition-after an
anticipated operational occurrence (AOO) or a postulated

(continued)
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LCO DBA. Electrolyte limits are conservatively established,
(continued) allowing continued DC electrical system function even with

Category A and Category B limits not met.

APPLICABILITY The battery cell parameters are required for the support of
the associated DC electrical power subsy~stems and DGs.
Therefore, battery electrolyte is only required when the DC
electrical power subsystems and OGs are required to be
OPERABLE. Refer to the Applicability discussion in Bases
for LCO 3.8.1, LCO 3.8.2, [CO 3.8.4, and [CO 3.8.5.

ACTIONS A.1, A.2, and A.3

With one or more cells in one or more batteries not within
limits (i.e., Category A limits not met, or Category B
limits not met, or Category A and B limits not met) but
within the Allowable Value (Category C limits are met)
specified in Table 3.8.6-1 in the accompanying [CO,
operation is permitted for a limited period since sufficient
capacity exists to perform the intended function.

The pilot cell electrolyte level and float voltage are
required to be verified to meet the Category C Allowable
Values within 1 hour (Required Action A.1). This check will
provide a quick indication of the status of the remainder of

- the battery cells. One hour provides time to inspect the
electrolyte level and to confirm the float voltage of the
pilot cells. One hour is considered 'a reasonable amount of
time to perform the required verification.

Verification that the Category C Allowable Values are met
(Required Action A.2) provides assuran 'ce that during the
time needed to restore the parameters to the Category A and
Category B limits, the battery will still be capable of
performing its intended function. A period of 24 hours is
allowed to complete the required verification because
specific-gravity measurements must be obtained for each
connected cell. Taking into consideration both the time.
required to perform the required verification and the
assurance that the battery cell parameters are not severely
degraded, this time is consi'dered reasonable.

(conti nued)
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ACTIONS A-1, A-2, and A.3 (continued)

In the event the battery cell parameter is out of limits and
a battery recharge is desired as corrective action, footnote"c" of Table 3.8.6-1 may be utilized in lieu of specific
gravity measurements. In this event, once Required Action
A.2 has been satisfied using float current in lieu of
specific gravity, the footnote does not require additional
specific gravity testing.

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within Category
A and Category B limits. With the consideration that, while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and to allow time to fully
restore the battery cell p~arameters to normal limits, this
time is acceptable prior to declaring the battery
inoperable.

B.1

With one or more batteries with one or more battery cell
parameters outside the Category C Allowable Value for any
connected cell, sufficient capacity to supply the maximum

*expected load requirement is not assured and the '
corresponding DC electrical power subsystem or DG must be
declared inoperable. Additionally, other potentially
extreme conditions, such as not completing the. Required
Actions of Condition A within the required Completion Time
or average electrolyte temperature of representative cells
falling below 60*F for the vital batteries or 50*F for DG
batteries, will also be cause for immediately declaring the
associated DC electrical power subsystem or DG inoperable.

SURVEILLANCE SR 3.8.6.1
REQU IREM ENTS

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 1), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and eledtrolyte temperature of
pilot cells.

(continued)
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SURVEI LLANCE
REQUIREMENTS

(conti nued)

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 1). In addition, within 24
hours of a battery discharge < 110V or an inadvertent
battery overcharge > 150V (143V for DG Battery), the battery
must be demonstrated to meet Category B limits. This
inspection is also consistent with IEEE-450 (Ref. 1), which
recommends special inspections following a severe discharge
or overcharge, to ensure that no significant degradation of
the battery occurred as a consequence of such discharge or
overcharge.

SR 3.8.6.3

This Surveillance, verification that the average temperature
of representative cells is > 60OF for the vital batteries
and > 50*F for the DG batteries, is consistent with a
recommendation of IEEE-450 (Ref. 1), that states that the
temperature of electrolytes in representative cells should
be determined on a quarterly basis.

Lower-than-normal temperatures act to inhibit or reduce
battery capacity. This SR ensures that the operating
temperatures remain within an acceptable operating range.
This limit is based on-manufacturer's recommendations.

Table 3.8.6-1

This table delineates the limits on electrolyte level, float
voltage, and specific gravity for three different
categories. The meaning of each category is discussed
below.

Category A defines the normal parameter limit for each
designated pilot cell in each battery. The cells selected
as pilot cells are those whose temperature, voltage and
electrolyte specific gravity approximate the state of charge
of the entire battery.

The Category A limits specified for electrolyte level are
based on manufacturer recommendations and are consistent
with the guidance in IEEE-450 (Ref. 1), with the extra

(conti nued)
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SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

1/4 inch allowance above the high-water-level indication for
operating margin to account for temperatures and charge
effects. In addition to this allowance, Footnote "a" to
Table 3.8.6-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided
it is not overflowing. These limits ensure that the plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions.

The Category A limit specified for float voltage is > 2.13 V
per cell. This value is based on the recommendations of
IEEE-450 (Ref. 1, that state that prolonged operation of
cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit specified for specific gravity for each
pilot cell is > 1.200 (0-.015 below the manufacturer's fully
charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 1), the specific gravity
readings are based on a~ temperature of 77*F (25*C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3*F (1.67*C)
above 770F (250C), 1 point (0.001) is added .to the reading;
1 point is subtracted for-each 3*F below 77*F. The specific

- gravity of the electrolyte in a cell will increase with aloss of water due to electrolyi oreaoain

Footnote "b" to Table 3.8.6-1 requires the above-mentioned
correction for electrolyte level and temperature, w 'ith the
exception that level correction is not required when battery
charging current is < 2 amps on float charge. This current
provides, in general, an indication of overall battery
condition.

Because of specific-gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize.
A stabilized charger current is an acceptable alternative to

(conti nued)
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BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

specific-gravity measurement for determining the state of
charge of the designated pilot cell. This phenomenon is
discussed in IEEE-450 (Ref. 1). Footnote "c" to Table
3.8.6-1 allows the float charge current to be used as an
alternate to specific gravity for up to 31 days following a
battery equalizing recharge.

Recharge as used in this footnote is synonymous with a
battery equalizing charge. The allowance to utilize
charging current is limited to 31 days after the completion
of the equalizing charge and return to float charge. The 31
days allows time for the specific gravity to stabilize and
is consistent with Required Action A.3.

Condition B defines the normal parameter limits for each
connected cell. The term "connected cell" excludes any
battery cell that may be jumpered out.

The category B limits specified for electrolyte level and
float voltage are the same as those specified'for Category A
and have been discussed above. The Category B limit
specified for specific gravity for each connected cell is >
1.195 -(0.020 below the' manufacturer's fully charged, nominal
specific gravity)'with the average of all connected cells >

* 1.205 (0.010 below the'lmanufacturer's fully charged, nominal
* specific gravity). These values are based on manufacturer

recommendations. The minimum specific-gravity value
- required for each cell ensures that the effects of a highly

charged or newly installed cell will not mask overall
degradation of the battery. Footnote "b" to Table 3.8.6-1
requires correction of specific gravity for electrolyte
temperature and leve'l. This-level correction is not
required when battery charging current is < 2 amps on float
charge.

Category C defines the Allowable Values for each connected
cell. These values, although reduced, provide assurance
that sufficient capacity exists to perform the intended
function and maintain a margin of safety. -When any battery
parameter is outside the Category C Allowable Value, the
assurance of sufficient capacity described above no longer
exists and the battery must be declared inoperable.

(conti nued)
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BASES

SURVEILLANCE
REQU IREM ENTS

Table 3.8.6-1 (continued)

The Category C Allowable Values specified for electrolyte
level (above the top of the plates and not overflowing)
ensure that the plates suffer no physical damage and
maintain adequate electron transfer capability. The
Category C Allowable Value for float voltage is based on
IEEE-450 (Ref. 1), which states that a cell voltage of
2.07 V or below, under float conditions and not caused by
elevated temperature of the cell, indicates internal cell
problems and may require cell replacement.

The Category C Allowable Value of average specific gravity
> 1.195 is based on manufacturer recommendations (0.020
below the manufacturer recommended fully charged, nominal
specific gravity). In addition to that limit, it is
required that the specific gravity for each connected cell
must be no less than 0.020 below the average of all
connected cells. This limit ensures that the effect of a
highly charged or new cell will not mask overall degradation
of the battery. The footnotes to Table 3.8.6-1 that apply
to Category A specific gravity are also applicable to
Category C specific gravity.

REFERENCES I. IEEE-450-1980, "IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Large Lead
Storage Batteries for Generating Stations and
Substations.".

2. Watts Bar FSAR, Section 15, "Accident Analysis," and
Section 6, "Engineered Safety Features."
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters-Operating

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The inverters are the preferred source of power for the AC
vital buses because of the stability and reliability they
achieve in ueing powered from the 120V DC battery source.
There is one inverter per AC vital bus making a total of
four inverters per unit. The function of the inverter is to
convert DC electrical power to AC electrical power, thus
providing an uninterruptible power source for the
instrumentation and controls for the Reactor Protection
System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS). Specific details on inverters and their
operating characteristics are found in the FSAR, Chapter 8
(Ref. 1).

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the FSAR, Chapter 6, (Ref. 2) and
Chapter 15, (Ref. 2) assume engineered safety features (ESF)
systems are OPERABLE. The'DC to AC inverters are designed
to provide the required capacity, capability, redundancy,
and reliability to ensure the availability of necessary
power to the RPS and ESFAS instrumentation and controls so
that the fuel, Reactor Coolant System (RCS), and containment
design limits are not exceeded. These limits are discussed
in more detail in the Bases for Specifications 3.2 "Power
Distribution Limits," 3.4 "Reactor Coolant System," and
3.6 "Containment Systems."

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the unit. This includes
maintaining required AC vital buses OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite AC electrical power or
all onsite AC electrical power; and

b. A worst-case single failure.

Inverters are a part of Distribution Systems and as such
satisfy Criterion 3 of the NRC Policy Statement.

(continued)
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BASES (continued)

[CO The inverters ensure the availability of AC electrical power
for the systems instrumentation required to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (AOO) or a postulated
DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is maintained. The eight
battery-powered inverters ensure an uninterruptible supply
of AC electrical power to the AC vital buses even if the 6.9
kV Shutdown Boards are de-energized.

OPERABLE inverters require the associated AC vital bus to be
powered by the inverter via its associated 480 V shutdown
board and vital battery board, which has the correct DC
voltage (125 V) applied from a battery to the inverter
input, and inverter output AC voltages and frequency within
tolerances.

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2, 3,
and 4 to ensure that:

a. Acceptable fuel design limits and re~actor coolant
pressure boundary limits are not exceeded as a result of
AO0s or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in the
Bases fo& LCO 3.8.8, "Inverters-Shutdown."

ACTIONS A.1 and A.2

With a required inverter inoperable, its associated AC vital
bus becomes inoperable until it is manually re-energized
from its associated 120V AC instrument power distribution
panel. Required Action A.1 allows up to 2 hours to pereform
this task.

(conti nued)
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ACTIONS A-1 and A.2 (continued)

The 2-hour Completion Time is consistent with the 2-hour
Completion Time for an inoperable DC bus, and an inoperable
AC vital bus (see LCD 3.8.9, "Distribution Systems-
Operating"). Required Action A.2 allows 24 hours to fix the
inoperable inverter and return it to service. The 24-hour
limit is based upon engineering judgment, taking into
consideration the time required to repair an inverter and
the additional risk to which the unit is exposed
because of the inverter inoperability. This has to be
balanced against the risk of an immediate shutdown, along
with the potential challenges to safety systems such a-
shutdown might entail. When the AC vital bus is powered
from its associated 120V AC instrument power distribution
panel, it is relying upon interruptible AC electrical power
sources (offsite and onsite)-. the uninterruptible, battery-
backed, inverter source to the AC vital buses is the
preferred source for powering instrumentation trip setpoint
devices.

B.1 and B.2

If the inoperable devices or components cannot be restored
to OPERABLE status within *the required Completion Time, the
un~it must be brought to a MODE in which the LCD does not
apply. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and to MODE 5 within 36
hours. The allowed Completion Times are reasonable, based
on operating experience, to reach~the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE SR 3.8.7.1
REQU IREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed including those from the associated vital battery
boards, and 480 V shutdown boards and AC vital buses
energized from the inverter. The verification of proper
voltage and frequency output ensures that the required power
is readily available for the instrumentation of the RPS and
ESFAS connected to the AC vital buses. The 7-day Frequency

(continued)
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BASES

SURVEI LLANCE SR 3.8.7.1 (continued)
REQUIREMENTS

takes into account the redundant-capability of the inverters
and other indications available in the control room that
will dlert the operator to inverter malfunctions.

REFERENCES 1. Watts Bar FSAR, Section 8.3.1, "AC Power System."

2. Watts Bar FSAR, Section 15, "Accident Analysis" and
Section 6 "Engineered Safety Features."
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B 3.8.8 Inverters-Shutdown

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

A description of the inverters is provided in the Bases for
LCO 3.8.5, "Inverters-Operating."

The initial conditions of Design Basis Accident (DBA) and
transient analysis in the FSAR, Chapter 6 (Ref. 1), and
Chapter 15 (Ref. 1), assume engineered safety features (ESF)
systems are OPERABLE. The DC to AC inverters are designed
to provide the required capacity, capability, redundancy,
and reliability to ensure the availability of necessary
power to the Reactor Protection System (RPS), and-*Engineered
Safety Features Actuation System (ESFAS) instrumentation and
controls so that the fuel, Reactor Cool'ant System (RCS), and
containment design limits are not exceeded.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum inverters to each AC vital
bus during MODES 5 and 6 ensures that (Ref. 1):

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;,

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; dnd

c. Adequate power is available to mitigate events
postulated during shutdown, such as an inadvertent
draindown of the vessel or a fuel-handling accident.

The inverters were previously identified as part of the
Distribution System and as such, satisfy Criterion 3 of the
NRC Policy Statement.

(conti nued)
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BASES (continued)

LCO The inverters ensure the availability of electrical power
for the instrumentation for systems required to shutdown the
reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA. The
battery-powered inverters provide uninterruptible supply of
AC electrical power to the AC vital buses even if the 6.9 kV
Shutdown Boards are deenergized. OPERABILITY of the
inverters requires that the AC vital bus be powered by the
inverter via its associated 480V shutdown board and vital
battery board. As a minimum, either the channel I and III
or II and IV inverters shall be OPERABLE to support the
distribution systems required by LCO 3.8.10, "Distribution
Systems-Shutdown." This ensures the availability of
sufficient inverter power sources to operate the unit in a
safe manner and to mitigate the consequences of postulated
events during shutdown (e.g., fuel-handling accidents and
inadvertent reactor vessel draindown).

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6 and.
during movement of irradiated fuel assemblies provide
assurance that:

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the'core in-~case of
an inadvertent draindown of the reactor vessel;

* b. Systems needed to mitigate a fuel -handling accident are
available;

c. Systems necessary to mitigate the effects of events that
can lead to core damage during shutdown are available;

* and

d. Instrumentation and control capability is available for
monitoring and maintaining the unit in a cold shutdown
condition or refueling condition.

Inverter requirements for MODES 1, 2, 3, and 4 are covered
in LCO 3.8.7.

(conti nued)
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ACTIONS A.1, A.2.1, A.2.2, A-2-3, A.2.4, and A.2.5

If two trains are required per LCD 3.8.10, the remaining
OPERABLE inverters may be capable of supporting sufficient
required features to allow continuation of CORE ALTERATIONS,
fuel movement, operations with a potential for draining the
reactor vessel, or operations with a potential for nositive
reactivity additions. By the allowance of the option to
declare required features inoperable with associated
Inverter(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected-required
features LCD's Required Actions. In many instances this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies, any activities that could
potentially result in inadvertent draining of the reactor
vessel, and operations involving positive reactivity
additions).

Required Action A.2.4 precludes operations involving systems
that contain large volumes of water (i.e. CVCS, SIS, and
RWST) at reduced boron concentrations with respect to the
RCS that could dilute the boron concentration of the RCS to
less than that required to maintain the SDM requirements of
LCD 3.1.2 in MODE 5 or less than the boron concentration
specified in thie CDLR in MODE 6. This Required Action does
not preclude positive reactivity additions that cannot
reduce the SDM or boron concentration to less than the

- limits specified in LCD 3.1.2 or the COLR. The addition of
water with a boron concentration greater than that required
to maintain the reactor shutdown within the requirements of
LCD 3.1.2 or the COLR, but less than the RCS, is permitted.
Positive reactivity additions such as small volume chemical
additions and normal plant cooldowns are also permitted as
long as the SDM limits are met.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until resto.ration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.

(continued)
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ACTIONSA.1, A.2.1, A.2.2. A.2.3. A.2.4, and A.2.5 (continued)

Notwithstanding performance of the above conservative
Required Actions, the unit is still without sufficient
inverters to operate in a safe manner. Therefore, action
must be initiated to restore the minimum required inverters
and continue until the LCO requirements are restored.

The Completion Time of Immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from its
associated 120V AC instrument power distribution panel.

SURVEILLANCE
REQUIREMENTS

RE FEREJJC ES

SR 3.8.8. 1

This Surveillance verifies that the inverters are
functioning properly with all required c 'ircuit breakers
closed, including those from the associated vital battery
boards and 480V shutdown boards, and AC vital buses
anergized from the inverter. The verification of proper
voltage and frequency output ensures that the required power
is readily available for the instrumentation of the RPS and
ESFAS connected to' the AC vital buses. The 7-'day Frequency
takes into account the redundant capability of the inverters
and other indications available in the control room that
will alert the operator to inverter malfunctions.

1. Watts Bar FSAR, Section 15 "Accident Analysis" and
Section 6 "Engineered Safety Features".
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.9 Distribution Systems-Operating

BASES

BACKGROUND The onsite Class 1E AC, DC, and AC Vital Bus Electrical
Power Distribution systems are divided by trains into two
redundant and independent AC, DC, and AC Vital Bus
Electrical Power Distribution subsystems.

The AC electrical power subsystem includes four 6.9 kV
shutdown boards. Each 6.9 kV shutdown board has access to
the two separate and independent preferred offsite sources
of power as well as a dedicated onsite diesel generator (DG)
source. Each 6.9 kV shutdown board is normally connected to
a preferred offsite circuit. During loss of this normal
power source to the 6.9 kV shutdown boards, the onsite
emergency power system will supply power to the 6.9 kV
shutdown boards. Control power for the 6.9 kV breakers is
supplied from the Class IE batteries. Additional
description of this system may be found in the Bases for
LCO 3.8.1, "AC Sources-Operating," and the Bases for
LCO 3.8.4, "DC Sources- Operating."

The AC Distribution System includes the 480V-shutdown boards
and associated supply transformers, load centers and
protective devices shown in Table B 3.8.9-1.

The 120V AC vital buses are arranged in four load groups and
are normally powered from Inverters and DC boards 1, 11,
III, and IV. The alternate power supply for the vital buses
is a 120V AC instrument power distribution panel powered
from the same train as the associated inverter, and its use
is governed-by LCO 3.8.7, "Inverters-Operating." Each
transformer is powered from the 480 V shutdown boards 1A1-A
or 1B1-B and 1B2-B or 1A2-A.

There are four independent 125V DC trai ns (labeled I, II,
III and IV) associated electrical power distribution
subsystems. Each train receives normal power from an
independent 480V AC shutdown board via its associated
battery charger. Upon loss of 480V AC shutdown board power,
the DC buses are energized by their connected battery banks.

The list of all required distribution buses is located in
Table B 3.8.9-1.

(conti nued)
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BASES (continued)

APPLICABLE
SAFETY ANALYSES

LCO

The initial conditions of Design Basis Accident (DBA) and
transient analyses in FSAR Chapter 6, (Ref. 2) and
Chapter 15, (Reif. 2), assume engineered safety features
(ESF) systems are OPERABLE. The AC, DC and AC Vital Bus
Electrical Power Distribution systems are designed to
provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
ESF systems so that the fuel, Reactor Coolant System (RCS)
and containment design limits are not exceeded. These
limits are discussed in more detail in the Bases for
Specifications 3.2 "Power Distribution Limits," 3.4 "Reactor
Coolant System," and 3.6 "Containment Systems."

The OPERABILITY of the AC, DC, and AC Vital Bus Electrical
Power Distribution systems is consistent with the initial
assumptions of the accident analyses and is based upon
meeting the design-basis of the unit. This includes
maintaining power distribution systems OPERABLE during
accident conditions in the event of:

a. An assumed loss of all offsite power or all onsite
AC electrical power; and

b. A worst-case single failure.

Distribution Systems satisfy Criterion 3 of the NRC Policy
Statement.

The required power distribution subsystems listed in Table
B 3.8.9-1 ensure the availability of AC, DC, and AC vitalbus electrical power for the systems required to shut down
the reactor and maintain it in a safe condition after ananticipated-operational occurrence (AOO) or a postulated
OBA. The train A and B AC, AC vital bus, and DC electrical
power distribution subsystems are required to be OPERABLE.

Maintaining the Train A and Train B AC, DC, and AC vital buselectrical power distribution subsystems OPERABLE ensures
that the redundancy incorporated into the design of ESF isnot defeated. Therefore, a single failure within a system
or within the electrical power distribution subsystems will
not prevent safe shutdown of the reactor.

________(conti nued)
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LCO OPERABLE AC, DC and AC vital bus electrical power(continue'd) distribution subsystems, require the associated buses,
transformers, load centers, motor control centers, and
electrical circuits to be energized to their proper voltages
and frequencies.

In addition, tie breakers between redundant safety related
AC, DC, and AC Vital Bus power distribution subsystems, ifthey exist, must be open. This will prevent any electrical
malfunction in any power distribution subsystem from
propagating to the redundant subsystem which could cause thefailure of redundant subsystem and possibly cause a loss ofessential safety function(s). If any tie breakers are
closed, the affected redundant electrical power distribution
subsystems are considered inoperable. This applies to theonsite, safety related redundant electrical power
distribution subsystems. It does not, however, preclude
redundant 6.9 kV shutdown boards from being powered from the
same offsite circuit.

APPLICABILITY The electrical power distribution subsystems are required tobe OPERABLE in MODES 1, 2,- 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result of
AO0s or abnormal transients; and

-b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated DBA.

Electrical power distribution subsystem requirements forMODES 5 and 6 are covered in the Bases for [CO 3.8.10,
"Distribution Systems-Shutdown."

ACTIONS A.1

With one AC electrical power distribution subsystems
inoperable, the remaining AC electrical power distribution
subsystem in the other train is capable of supporting theminimum safety functions necessary to shut down the reactor

(continued)
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ACTIONS A.1 (continued)

an~d maintain it in a safe shutdown condition, assuming no
single failure. The overall reliability is reduced,
however, because a single failure in the remaining power
distribution subsystem could result in the minimum required
ESF functions not being supported. Therefore, the required
AC buses and shutdown boarcus must be restored to OPERABLE
status within 8 hours.

Condition A worst scenario is one train without AC power
(-i.e., no offsite power to the train and the associated DG
inoperable). In this condition the unit is more vulnerable
to a complete loss of all AC power. It is therefore,
imperative that the unit operator's attention be focused on
minimizing the potential-for loss of power to the remaining
train by stabilizing the unit and on restoring power to the
affected train. The 8 hour time limit before requiring a
unit shutdown is acceptable because:

1. There is a potential for decreased safety if the unit
operator's attention is diverted from the
evaluations/actions necessary to restore power to the
affected train, to the actions associated with taking
the unit to shutdown with this time limit.

2. The potential for an event in conjunction with a single
failure of a redundant component in the train with AC
power (the redundant component is verified OPERABLE-in
accordance with SpecifTcation 5.8, "Safety Function.
Determination Program" (SFDP)).

The second Completion lime for Required Ac tion A.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence to
failing to meet the LCO. If Condition A is entered while,
for instance, a DC bus is inoperable and subsequently
returned OPERABLE, the LCO may already have been not met for
up to 2 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the AC
distribution system. At this time a DC circuit could again
become inoperable, and AC distribution restored OPERABLE.
This could continue indefinitely.

(contin ued)
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ACTIONS A.1 (continued)

This Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock".
This will result in establishing the "time zero" at the time
the LCO was initially not met, instead of the time Condition
A was entered. The 16-hour Completion Time is an acceptable
limitation of this potential to fail to meet the LCO
indefinitely.

B.1

With one AC vital bus inoperable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
functions necessary to shut down the unit and maintain it
in the safe shutdown condition. Overall reliability is
reduced, however, since an additional single failure could
result in the minimum required ESF functions not being
supported. Therefore, the required AC vital bus must be
restored to OPERABLE status within 2 hours.

Condition B represents one AC vital Bus without power;
potentially both the DC source and the associated AC sourcenon-functioning. In this situation the unit is
significantly more vulnerable to a complete loss'of all
noninterruptible power. It is therefore, imperative that
the operator's attention focus on stabilizing the unit,
minimizing the potential for loss of power to the remaining
Vital Buses and restoring power to the affected Vital Bus.

This 2-hour limit is more conservativ e than Completion Times
allowed for the vast majority of components which would bewithout power. Taking exception to LCO 3.0.2 for components
without adequate DC power, which would have the Required
Action Completion Times shorter than 2 hours if declared
inoperable, is acceptable in consideration of competing
concerns:

a. The potential for decreased safety by requiring a change
in unit conditions (i.e., requiring a shutdown) and not
allowing stable operations to continue;

b. The potential for decreased safety by requiring entry
into numerous Applicable Conditions and Required Actions

(conti nued)
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ACTIONS B-I (continued)

for components without adequate vital AC power, and not
providing sufficient time for the operators to perform
the necessary evaluations and actions to restore power
to the affected train;

c. The potential for an event in conjunction with a
single failure of a redundant component. This redundant
component is verified OPERABLE in accordance with
Specification 5.8.

The 2-hour Completion Time takes into account the importance
to safety of restoring the AC vital bus to OPERABLE status,
the redundant capability afforded by the other OPE 'RABLE
vital buses, and the low probability of a DBA occurring
during this period.

The second Completion Time for Required Action B.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any 'single contiguous occurrence of
failing to meet the LCO. If Condition B is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE,. the 'LCO may already have been not met'for
up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the Vital Bus
Distribution System. At this time an AC train could again
become i~noperable, and the AC Vital-Bus distribution
restored OPERABLE. This could continue indefinitely.

This Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
This will result in establishing the "time zero" at the time
the LCO was initially not met, instead of the time
Condition B was entered. The 16-hour Completion Time is anacceptable limitation on this potential to fail to meet the
LCO indefinitely.

C.1

With one DC bus inoperab~le the remaining DC electrical power
distribution subsystem is capable of supporting the minimum
safety functions necessary to shut down the reactor and
maintain it in a safe shutdown condition, assuming no single

(continued)
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ACITONS C.1 (continued)

failure. The overall reliability is reduced, however,
because a single failure in the remaining DC electrical
power distribution subsystem could result in the minimum
required ESF functions not being supported. Therefore, the
required DC buses must be restored to OPERABLE status
within 2 hours.

Condition C represents one train without adequate DC power;
potentially both the battery significantly degraded and the
associated charger non-functioning. In this situation theunit is significantly more vulnerable to a complete loss of
all DC power. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit,
minimizing the potential for loss of power to the remaining
trains and restoring power to the affected train.

This 2-hour limit is more conservative than Completion Times
allowed for the vast majority of components which would bewithout power. Taking exception to [CO 3.0.2 for components
without adequate DC power, which would have Required ActionCompletion Times shorter than 2 hours, is acceptable in
consideration of competing concerns:

a. The potential for decreased safety by requi-ring a change
in unit conditions (i.e., requiring a shutdown) and not
allowing stable operations to continue;

b. The potential for decreased safety by re~quiring entry
into numerous Applicable Conditions and Required Actions
for-components without DC power, and not providing
sufficient time for the operators to perform the
necessary evaluations and actions to restore power to
the affected train.

c. The potential for an event in conjunction with a
single failure of a redundant component. This redundant
component is assured OPERABLE in accordance with
Specification 5.8.

The 2-hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref. 1).

(conti nued)
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Distribution Systems-Operating
B 3.8.9

BASES

ACITONS C-1 (continued)

The second Completion Time for Required Action C.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence to
failing to meet the [CO. If Condition C is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE, the [CO may already have been not met for
up to 8 hours. This could lead to a total of 10 hours,
since initial failure of the [CO, to restore the DC
Distribution System. At this time an AC train could again
become inoperable, and DC distribution restored OPERABLE.
This could continue indefinitely.

This Completion Time allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock".
This will result in establishing the "time zero" at the time
the [CO was initially not met, instead of the time
Condition C was entered. The 16-hour Completion Time is an
acceptable limitation of this potential to fail to meet the
[CO indefinitely.

D.1 and D.2

If the inoperable Distribution System cannot be restored to
OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the [CO does not

-apply '. To achieve this status, the unit must be brought to
at least MODE 3 within 6 hours and in MODE 5 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems.

SURVEILLANCE SR 3.8.9.1
REQU IREM ENTS

This Surveillance verifies that the AC, AC Vital Bus, and DC
Electrical Power Distribution systems are functioning
properly, with all the required circuit breakers closed and
the buses energized from normal power. The verification of
proper voltage availability on the buses ensures that the
required power is readily available for motive as well as

(conti nued)
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BASES

SURVEILLANCE SR 3.8.9.1 (continued)
REQUIREMENTS

control functions for critical system loads connected to
these buses. The 7-day Frequency takes into account the
redundant capability of the AC, AC Vital Bus, and DC
electrical power distribution subsystems, and other
indications available in the control room that will alert
the operator to subsystem malfunctions.

REFERENCES 1. Regulatory Guide 1.93, "Availability of Electric Power
Sources," U.S. Nuclear Regulatory Commission,
December 1974.

2. Watts Bar FSAR, Chapter 6 "Engineering Safety Features,"
Chapter 8 "Electric Power," and Chapter 15 "Accident
Analysis."

Distribution Systems-Operating
B 3.8.9

-I
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Distribution Systems-Operating
B 3.8.9

Table B 3.8.9-1 (page 1 of 1)

AC and DC Electrical Power Distribution System

TYPE VOLTAGE Train A *Train B*

AC safety 6900 V Shdn Bd lA-A Shdn Bd lB-B
buses 2A-A 2B-B

480 V Shdn Bd Shdn Bd
1Al-A, 1A2-A 1B1-B, 1B2-B
2A1-A, 2A2-A 2B1-B, 2B2-B

Board I from
Vital Battery

Bank I**

Board III from
Vital Battery

Bank III**

Board II from
Vital Battery

Bank II**

Board IV from
Vital Battery

Bank IV**

r +

Vital channel 1-I
Vital channel 2-I
from inverter
and DC Board I

Vital channel
.1-I''

Vital -channel
-2-111
from

inverter and
DC Board III

Vital channel 1-II
Vital channel 2-Il
*from inverter
anrd DC Board II

Vital channel
1- IV

Vital channel-
2- IV
from

inverter and
DC Board IV

*Each train of the AC and DC electrical power disteibution system is a
subsystem.

**Vital Battery Bank V may be substituted for any of the required Vital
Batteries.
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Distribution Systems Shutdown
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems-Shutdown

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

A description of the AC, DC and AC Vital Bus electrical
power distribution systems is provided in the Bases for [CO
3.8.9, "Distribution Systems-Operating."

The initial conditions of Design Basis Accident (DBA) and
transient analysis in the FSAR, Chapter 6 (Ref. 1), and
Chapter 15 (Ref. 1), assume engineered safety features (ESF)
systems are OPERABLE. The AC, DC, and AC Vital Bus
Electrical Power Distribution systems are designed to
provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
ESF systems so that the fuel, Reactor Coolant System (RCS)
and containment design limits are not exceeded.

The OPERABILITY of the AC, DC, and AC Vital Bus electrical
power distribution system is consistent with the initial
assumptions of the acci~dent analyses and the requirements
for the supported systems' OPERABILITY.

The OPERABILITY of the minimum AC, DC and AC Vital 'Bus
electrical power distribution subsystems during MODES 5 and
6 ensures that:

a. The facility can be maintai~ned in the shutdown or
refue~ling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate power is provided to mitigate events postulated
during shutdown, such as an inadvertent draindown of the
vessel or a fuel-handling accident.

The AC and DC Electrical Power Distribution system satisfies
Criterion 3 of the NRC Policy Statement.

(conti nued)
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Distribution Systems Shutdown
B 3.8.10

BASES (continued)

LCO Various combinations of subsystems, equipment, and
components will be required OPERABLE by other Technical
Specification (TS) LCOs, depending on the specific unit
condition. Implicit in those requirements is the required
OPERABILITY of necessary supported required featu *res. The
Distribution System-Shutdown LCD explicitly requires
energization of the portions of the electrical distribution
system necessary to support OPERABILITY of TS required
systems, equipment and components - all specifically
addressed in each LCD, and implicitly required via the
definition of OPERABILITY.

Maintaining these portions of the distribution system
energized will ensure the availability of sufficient power
to operate the unit in a safe manner to mitigate the
consequences of postulated events during shutdown (e.g.,
fuel-handling accidents and inadvertent reactor vessel
draindown).

APPLICABILITY The AC and DC electrical power distribution subsystems
required to be OPERABLE in MODES 5 and 6 and during movement
of irradiated fuel assemblies provide assurance that:

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core in case of
an inadvertent draindown of the reactor vessel;

b. Systems needed to mitigate a fuel-handling accident are
available;

c. Systems necessary to mitigate the effects of events that
can lead to core damage during shutdown are available;
and

d. Instrumentation and control capability is available for
monitoring and maintaining the unit in a cold shutdown
condition and refueling condition.

The AC, DC, an~d AC vital bus electrical power distribution
subsystem requirements for MODES 1, 2, 3, and 4 are covered
in [CO 3.8.9.

(conti nued)
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*Distribution Systems Shutdown
B 3.8. 10

BASES (continued)

ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, A.2.5, and A.2.6

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be
capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS, fuel movement, and
operations with a potential fur draining the reactor vessel.
By allowing the option to declare required features
associated with an inoperable distribution subsystem
inoperable, appropriate restrictions will be implemented in
accordance with the affected distribution subsystems LCO's
Required Actions. In many instances this would likely
involve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made
(i.e., to suspend CQ 'RE ALTERATIONS, handling of irradiated
fuel assemblies,-any activities that could potentially
result in inadvertent draining of the reactor vessel,
operations involving positive reactivity additions and to
declare associated required features inoperable and enter
applicable Conditions and Required Actions for LCO 3.4.7,
"RCS Loops - MODES, Loops Filled," LCO 3.4.8, "RCS Loops-
MODE 5 Loops Not Filled," LCO 3.9.5, "RHR and Coolant
Circulation - H -igh Water Level," and LCO 3.9.6, "RHR and
Coolant Circulation - Low Water Level."

Notwithstanding performance of the above conservati~ve
Required Actions, the unit is still without suffici-ent ACand DC electrical power distribution subsystem to operate in

- a safe manner. Therefore, action must be initiated to
restore the minimum required AC and DC electrical power
distribution subsystems and continue until the LCO
requirements are restored.

The Completion Time of Immediately is consistent with therequired times for actions requiring prompt attention. Therestoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit safety systems may be without power.

.SURVEILLANCE SR 3.8.10.1
REQU IREMENTS

This Surveillance verifies that the AC, DC, and AC vital buselectrical power distribution subsystems are functioning

(continued)
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Distribution Systems Shutdown
B 3.8.10

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.8.10.1 (continued)

properly, with the buses energized. The verification of
proper voltage availability on the buses ensures that the
required power is readily available for motive as well as
control functions for critical system loads connected to
these buses. The 7-day Frequency takes into account the
capability of the electrical power distribution subsystems,
as well as other indications available in the control room
that will alert the operator to subsystem malfunctions.

REFERENCES 1. Watts Bar FSAR, Section 8.0, "Electric Power," Section
15, "Accident Analysis," and Section 6, "Engineered
Safety Features."
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Boron Concentration
B 3.9.1

B 3.9 REFUELING OPERATIONS

B 3.9.1 Boron Concentration

BASES

BACKGROUND The limit on the boron concentrations of the Reactor Coolant
System (RCS), the refueling canal, and the refueling cavity
during refueling ensures that the reactor remains
subcritical during MODE 6. Refueling boron concentration is
the soluble boron concentration in the coolant in each of
these volumes having direct access to the reactor core
during refueling.

The soluble boron concentration offsets the core reactivity
and is measured by chemical analysis of a representative
sample of the coolant in each of the volumies. The refueling
boron concentration limit is specified in the COLR. Plant.
procedures ensure the specified boron concentration in order
to maintain an overall core reactivity of K~ff < 0.95 during
fuel handling, with control rods and fuel a~ semblies assumed
to be in the most adverse configuration (least negative
reactivity) allowed by plant procedures.

GDC 26 of 10 CFR 50, Appendix A, requires that two
independent reactivity control systems of different design
principles be provided (Ref. 1). One of these systems must
be c *apable of holding the reactor core subcritical under
cold conditions. The Chemical and Volume Control Syste~m
(CVCS) is the system capable of maintaining the reactor
subcritical in cold conditions by maintaining the boron
concentration.

The reactor is brought to shutdown conditions before
beginning operations to open the reactor vessel for
refueling. After the RCS is cooled and depressurized and
the vessel head is unbolted, the head is slowly removed to
form the refueling cavity. The refueling canal and the
refueling cavity are then flooded with borated water from
the refueling water storage tank through the open reactor
vessel by gravity feeding or by the use of the Residual Heat
Removal (RHR) System. pumps.

(conti nued)
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Boron Concentration
B 3.9.1

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

The pumping action of the RHR System in the RCS, and the
natural circulation due to thermal driving heads in the
reactor vessel and refueling cavity mix the added
concentrated boric acid with the water in the refueling
canal. The RHR System is in operation during refueling (see
LCO 3.9.5 and LCO 3.9.6) to provide forced circulation in
the RCS and assist in maintaining the boron concentrations
in the RCS, the refueling canal, and the refueling cavity
above the COLR limit.

During refueling operations, the reactivity condition of the
core is consistent with the initial conditions assumed for
the boron dilution accident in the accident analysis and is
conservative for MODE 6. The boron concentration limit
specified in the COLR is *based on the core reactivity at the
begin-ning of each fuel cycle (the end of refueling) and
includes an uncertainty allowance.

The required boron concentration and the plant refueling
procedures that verify the correct fuel-loading plan
(including full-core mapping) ensure that the Kef of the
core will remain :5 0.95 during the refueling operAin
Hence, at least a 5% Ak/k margin-of~safety i-s established
during refueling.

During refueling, the water volume in the spent fuel pool,
the transfer canal, the refueling canal, *the refuelin~g
cavity and the reactor vessel form a single mass. As a
result, the soluble boron concentration is relatively the
same in each of these volumes.

The li-miting boron dilution accident analyzed occurs in
MODE 5 (Ref. 2). A detailed discussion of this event is
provided in Bases B 3.1.2, "SHUTDOWN MARGIN -Ta :< 200*F."

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.

(conti nued)
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Boron Concentration
B 3.9.1

BASES (continued)

LCO The LCO requires that a minimum boron concentration be
maintained in the RCS, the refueling canal, and the
refueling cavity while in MODE 6. The boron concentration
limit specified in the COLR ensures that a core Keff Of
:s 0.95 is maintained during fuel-handling operations.
Violation of the LCO could lead to an inadvertent
criticality during MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a K~ff .5 0.95. Above MODE 6,
LCO 3.1.1 and LCO 3.1.2, "SHUTDOWN MARGIN,"I ensure that an
adequate amount-of negative reactivity is available to shut
down the reactor and maintain it subcritical.

ACTIONS A.1 and A.2

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the plant in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS, the refueling canal, or the refueling cavity is
less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be-
suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude moving a component to a safe
position.

A.3

In addition to immediately suspending CORE ALTERATIONS or
positive reactivity additions, boration to restore the
concentration must be initiated immediately.

In determining the required combination of boration flow
rate and concentration, no unique design basis event must be
satisfied. The only requirement is to restore the boron
concentration to its required value as soon as possible. In

(conti nued)
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Boron Concentration
B 3.9.1

BASES

A.3 (continued)

order to raise the boron concentration as soon as possible,
the operator should begin boration with the best source
available for plant conditions.

Once acLions have been initiated, they must be continued
until the boron concentration is restored. The restoration
time depends on the amount of boron that must be injected to
reach the required concentration.

SURVEI LLANCE
REQU IREM ENTS

SR 3.9.1.1

This SR ensures that the coolant boron concentration in the
RCS, the refueling canal, and the refueling cavity is within
the COLR limits. The boron concentration of the coolant in
each volume is determined periodically by chemical analysis.

A minimum Frequency of once every 72 hours is a reasonable
amount of time to verify the boron concentration of
representative samples. The Frequency is based on operating
experience, which has shown 72 hours to be adequate.

REFERENCES 1. T .itle 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GjiC 26, "Reactivity Control
System Redundancy and Capability."

2. Watts Bar ESAR, Section 15, "Accident Analysis."

Unit 1
WATTS BAR

B 3.9-4 Amendment 0
Draft 08/92

ACTIONS



Unborated Water Source Isolation Valves
B 3.9.2

B 3.9 REFUELING OPERATIONS

B 3.9.2 Unborated Water Source Isolation Valves

BASES

BACKGROUND During MODE 6 operations, all isolation valves for reactor
makeup water sources containing unborated water that are
connected to the Reactor Coolant System (RCS) must be closed
to prevent unplanned boron dilution of the reactor coolant.
The isolation valves must be secured in the closed position.

The Chemical and Volume Control System is capable of
supplying borated and unborated water to the RCS through.
various flow paths. Since a positive reactivity addition
made by reducing the boron concentration is inappropriate
during MODE 6, isolation of all unborated water sources
prevents an unplanned boron dilution.

APPLICABLE
SAFETY ANALYSES

The possibility of an inadvertent boron dilution event
(Ref. 1) occurring during MODE 6 refueling operations is
precluded by adherence-to this LCO, which requires that
potential dilution sources be isolated. Closing the
required valves during refueling operations prevents the
flow of unborated water to the filled portion of the RCS.
The valves are used to isolate unborated water sources.
These valves have the potential to indirectly allow dilution
of the RCS boron concentration in MODE 6. By isolating
unborated water sources, a safety analysis for an
uncontrolled boron dilution accident in accordance with the
Standard Review Plan (Ref. 2) is not required for MODE 6.

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.

This LCO requires that flow paths to the RCS from unborated
water sources be isolated to prevent unplanned boron
dilution during MODE 6 and, thus, avoid a reduction in
SHUTDOWN MARGIN.

(conti nued)
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Unborated Water Source Isolation Valves
B 3.9.2

BASES (continued)

APPLICABILITY In MODE 6, this LCO is applicable to prevent an inadvertent
boron dilution event by ensuring isolation of all sources of
unborated water to the RCS.

For all other MODES, the boron dilution accident was
analyzed and was found to be capable of being mitigated.

ACTIONS The ACTIONS Table has been modified by a Note which allows
separate Condition entry for each unborated water source
isolation valve.

A.1

Continuation of CORE ALTERATIONS is contingent upon
maintaining the unit in compliance with this LCD. With any
valve used to isolate unborated water sources not secured in
the closed position, all operations involving CORE
ALTERATIONS must be suspended immediately. The Completion
Time of "immediately" for performance o 'f Required Action
A.1, shall not preclude moving a component to a safe
position.

Condition A has been modified by a Note to require that
Required Action A.3 must be completed whenever Condition A
is entered.

A.2

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated
water isolation valves secured closed. Securing the valves
in the closed position ensures that the valves cannot be
inadvertently opened. The Completion Time of "immediately"
requires an operator to initiate acti 'ons to close an open
valve and secure the isolation valve in the closed position
immediately. Once actions are initiated, they must be
continued until the valves are secured in the closed
position.

(conti nued)
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Unborated Water Source Isolation Valves
B 3.9.2

BASES

ACTIONS
(conti nued)

SURVEILLANCE
REQU IREM ENTS

A.3

Due to the potential of having diluted the boron
concentration of the reactor coolant, SR 3.9.1.1
(verification of boron concentration) must-be' performed
whenever Condition A is entered to demonstrate that the
required boron concentration exists. The Completion Time of
4 hours is sufficient to obtain and analyze a reactor
coolant sample for boron concentration.

SR 3.9.2.1

These valves are to be secured closed to isolate possible
dilution paths. The likelihood of a significant reduction
in the boron concentration during MODE 6 operations is
remote due to the large mass of borated water in the
refueling cavity and the fact that all unborated water
sources are isolated, precluding a dilution. The boron
concentration is checked every 72 hours during MODE 6 under
SR 3.9.1.1. This surveillance demonstrates that the valves
are closed through a system walkdown. The 31-day Frequency
is based on engineering judgment and is considered
reasonable in view of other administrative controls that
will ensure that the valve opening is an unlikely
possibility.

REF~ERENCES 1. Watts Bar FSAR, Section 15.2.4, "Uncontrolled.Boron
Dilution."

2. NUREG-0800, Standard Review Plan, Section 15.4.6,
"Chemical and Volume Control System Malfunction that
Results in a Decrease in Boron Concentration in the
RCS."1
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Nuclear Instrumentation
B 3.9.3

B 3.9 REFUELING OPERATIONS

B 3.9.3 Nuclear Instrumentation

BASES

BACKGROUND

APPLICABLE
SAFETY'ANALYSES

LCO

The source range neutron flux monitors are used during
refueling operations to monitor the core reactivity changes.
The installed source range neutron flux monitors are part of
the Neutron Monitoring System (NMS). These detectors are
located external to the reactor vessel and detect neutrons
leaking from the core.

The installed primary source range neutron flux monitors are.
fission chambers. The detectors monitor the neutron flux in
counts per second. The instrument range covers six decades
of neutron flux (1E+6 cps). The detectors also provide
continuous visual indication in the control room and an
audible alarm to alert operators to a possible dilution
accident. The NMS is designed in accordance with the
criteria presented in Reference 1.

Two OPERABLE source range neutron flux monitors are required
to provide a signal to alert the operator to unexpected
changes in core reactivity such as with a boron'dilution
accident (Ref. 2) or an improperly loaded fuel assembly.
The need for a safety analysis for an uncontrolled boron
dilution accident i's eliminated by isolating all unborated
water sources as required by LCO 3.9.2.

The source range neutron flux monitors satisfy Criterion 3
of the NRC Policy Statement.

This LCO requires that two source range neutron flux
monitors must be OPERABLE to ensure that redundant
monitoring capability is available to detect changes in core
reactivity.

(continued)
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Nuclear Instrumentation
B 3.9.3

BASES (continued)

APPLICABILITY In MODE 6, the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There
are no other direct means available to check core
reactivity levels. In MODES 2, 3, 4, and 5, these same
installed source range detectors and circuitry are also
required to be OPERABLE by LCO 3.3.1, "Reactor Trip System
Instrumentation."

ACTIONS A. 1 and A. 2

With only one source range neutron flux monitor OPERABLE,
redundancy has been lost. Since these instruments are the
only direct means of monitoring core reactivity conditions,
CORE ALTERATIONS and positive reactivity additions that
would reduce the boron concentration to less than the limit
specified in the COLR must be suspended immediately.
Performance of Required Action A.1 shall not preclude moving
a component to a safe position.

Required Action A.2 does not preclude positive reactivity
ad ditions that cannot reduce the boron concentration to less
than the limit specified in the COLR. -The addition of water
with a boron concentration greater than that required to
maintain the reactor shutdown within the requirements of the
COLR, but less than the RCS, is permitted. Positive
reactivity additions, such as small volume chemical
additions and normal cooldowns are also permitted provided
the boron concentration in the COLR is maintained.

B.1

With no source range neutron flux monitor OPERABLE, actions
to restore a monitor to OPERABLE status shall be initiated
immediately. Once initiated, actions shall be continued
until a source range neutron flux monitor is restored to
OPERABLE status.

(conti nued)
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Nuclear Instrumentation
B 3.9.3

BASES

ACTIONS B.2
(conti nued)

With no source range neutron flux monitor OPERABLE, there is
no direct means of detecting changes in core reactivity.
However, since CORE ALTERATIONS and positive reactivity
additions are not to be made, the core reactivity condition
is stabilized until the source range neutron flux monitors
are OPERABLE. This stabilized condition is determined by
performing SR 3.9.1.1 to ensure that the required boron
concentration exists.

The Completion Time of 4 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration.
The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be 'Identified. The
12-hour Frequency is reasonable, considering the low
probability of a change in core reactivity during this time
period.

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 *is the performance of a CHANNEL CHECK, which is a.comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the
assumption that the two indication channels should be

*consistent with core conditions. Changes in fuel loading
- and core geometry can result in'significant diffdrences

between source range channe 'ls, but each-channel should be
consistent with its local conditions.

*The Frequency of 12 hours is consistent with the CHANNEL
* CHECK Frequency specified similarly for the same instruments

in LCO 3.3.1, "Reactor Trip System Instrumentation."

SR 3.9.3.2

SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION
every 18 month *s. This SR is modified by a Note stating that
neutron detectors are excluded from the CHANNEL CALIBRATION.
The CHANNEL CALIBRATION for the source range neutron flux
monitor consists of verifying equipment outputs to known
electrical inputs.

(conti nued)
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Nuclear Instrumentation
B 3.9.3

BASES

SURVEILLANCE* SR 3.9.3.2 (continued)
REQUIREMENTS

The 18-month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage. Operating experience has shown that these
components usually pass the Surveillance when performed on
the 18-month Frequency.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criteria for Nuclear Power
P1lants:"

GDC 13, "Instrumentation and Control,"

GDC 26, "Reactivity Control System Redundancy
and Capability,"

GOC 28, "Reactivity Limits," and

GDC 29, "Protection Against Anticipated
Operati onal Occurrences."

2.- Watts Bar FSAR, Section 15.2.4, "Uncontrolled Boron
Dilution."
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Containment Penetrations
B 3.9.4

B 3.9 REFUELING OPERATIONS

B 3.9.4 Containment Penetrations

BASES

BACKGROUND During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, a release of fission-product
radioactivity within containment will be restricted from
escaping to the environment when the LCO requirements are
met. In MODES 1, 2, 3, and 4, this is accomplished by
maintaining containment OPERABLE as described in LCO 3.6.1,
"Containment." In MODE 6, the potential for containment
pressurization as a result of an accident is not likely;
therefore, requirements to isolate the containment from the
outside atmosphere can be less stringent. The LCO
requirements are referred to as "containment closure" rather
than "containment OPERABILITY." Containment closure means
that all potential escape paths are closed or capable of
being closed. Since there is no potential for containment
pressurization, the Appendix J leakage criteria and tests
are not required.

The containment serves to contain fission-product
radioactivity that may be-released from the reactor core
following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
Additionally, the containment provides radiation shielding
from the fission products that may be present in the
containment atmosphere following accident conditions.

The containment, equipment hatch, which is part of the
containment pressure boundary, provides a means for moving
large equipment and components into and out of containment.
During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, the equipment hatch must be
held in place by at least four bolts. Good engineering
practice dictates that the bolts required by this LCO be
approximately equally spaced.

The containment air locks, which are also part of the
containment pressure boundary, provide a means for personnel
access during MOD.ES 1, 2, 3, and 4 unit operation in
accordance with LCO 3.6.2, "Containment Air Locks." Each
air lock has a door at both ends. The doors are normally
interlocked to prevent simultaneous opening when containment

(conti nued)
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Containment Penetrations
B 3.9.4

BASES

BACKGROUND OPERABILITY is required. During periods of unit shutdown
(continued) when containment closure is not required, the door interlock

mechanism may be disabled, allowing both doors of an air
lock to remain open for extended periods when frequent
containment entry is necessary. During CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment,
containme1 it closure is required; therefore, the door
interlock mechanism may remain disabled, but one air lock
door must always remain closed.

The requirements for containment penetration closure ensure
that a release of fission-product radioactivity within
containment will be restricted from escaping to the
environment. The closure restrictions are sufficient to
restrict fission-product radioactivity release from
containment due to a fuel-handling accident during
refueling.

The Reactor Building Purge Ventilation System operates to
supply outside air into the containment for ventilation and
cooling or heating, to equalize internal and external
pressures, and to reduce the concentration of noble gases
within containment prior to and during personnel access.
The supply and exhaust lines each con-tain two isolation
valves. Because of their large size, the 24-inch
codtainment lower compartment purge valves are physically
restricted to < 50 degrees open. The Reactor Building Purge
and Ventilation System valves can be opened in MODES 5 and

- 6, but are closed automatically by the Engineered Safety
Features Actuation Systeýn (ESFAS). In MODE 6, large air
exchanges are necessary to conduct refueling operations.
.The normal' 24-inch purge system is used for this purpose.
The ventilation system must be either isolated or capable of
being automatically isolated upon detection of high
radiation levels within containment.

The other containment penetrations that provide direct
access from containment atmosphere to outside atmosphere
must be isolated on at least one side. Isolation may be
achieved by an OPERABLE: automatic isolation valve, or by a
manual isolation valve, blind flange, or equivalent.
Equivalent isolation methods must be NRC approved and may
include use of a material that can provide a temporary,
atmospheric pressure, ventilation barrier for the other
containment penetrations during fuel movements (Ref. 1).

(conti nued)
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Containment Penetrations
B 3.9.4

BASES

APPLICABLE
SAFETY ANALYSES

LCO

During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, the most severe radiological
consequences result from a fuel-handling accident. The
fuel-handling accident is a postulated event that involves
damage to irradiated fuel (Ref. 2). Fuel-handling
accidents, analyzed in Reference 3, include dropping a
single irradiated fuel assembly and handling tool or a heavy
object onto other irradiated fuel assemblies. The
requirements of LCO 3.9.7, "Refueling Cavity Water Level,"
and the minimum decay time of 100 hours prior to CORE
ALTERATIONS ensure that the release of fission-product
radioactivity, subsequent to a fuel-handling accident,
results in doses that are well within the guideline values
specified in 10 CFR 100. Standard Review Plan
Section 15.7.4, Rev. 1 (Ref. 3), defines "well within"
10 CFR 100 to be 25% or less of the 10 CFR 100 values. The
acceptance limits for offsite radiation exposure will be 25%
of 10 CFR 100 values or the NRC staff-approved licensing
basis (e.g., a specified fraction of 10 CFR 100 limits).

Containment penetrations satisfy Criterion 3 of the NRC
Policy Statement.

This LCO limits the consequences of a fuel-handling accident
in containment by limiting the potential escape paths for
fission-product *radioactivity released within containment.
The LCO requires-dny penetration providing direct access
from the containment atmosphere to the outside atmos phere to
be closed except for the OPERABLE reactor building purge and
ventilation system penetrations. For the OPERABLE reactor
building purge and ventilation system penetrations, this LCO
,ensures that these penetrations are isolable by the
Containment Ventilation Isolation System. The OPERABILITY
requirements for this LCO. ensure that the automatic purge
and exhaust valve closure times specified in the FSAR can beachieved and, therefore, meet the assumptions used in thesafety analysis to ensure that releases through the valves
are terminated, such that radiological doses are within the
acceptance limit.
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Containment Penetrations
B 3.9.4

BASES

APPLICABILITY

ACTIONS

SURVEILLANCE
REQU IREMENTS

The containment penetration requirements are applicable
during CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment because this is when there is
a potential for a fuel-handling accident. In MODES 1, 2, 3,
and 4, containment penetration requirements are addressed by
LCO 3.6.1, "Containment." In MODES 5 and 6, when CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment are not being conducted, the potential for~a
fuel-handling accident does not exist. Therefore, under
these conditions no requirements are placed on containment
penetration status.

A.1I and A. 2

If the containment equipment hatch, air locks, or any
containment penetration that provides direct access from the
containment atmosphere to the outside atmosphere is not in
the required status, including the Containment Ventilation
Isolation System not capable of automatic actuation when the
purge and exhaust valves are open, the plant must be placed
in a condition where the isolation function is not needed.
This is accomplished by immediately suspending CORE
ALTERATIONS and movement of irradiated fuel assemblies
within containment. Performance of these a~ctions shall not
preclude moving a component to a safe position.

SR 3.9.4.1

This surveillance demonstrates that each of the containment
penetrations required to be in its closed position is in
that position. The surveillance on the open purge and
exhaust valves will demonstrate that the valves are not
blocked from closing. Also the surveillance will
demonstrate that each valve operjator has motive power, which
will ensure that each valve is capable. of being closed by an
OPERABLE automatic containment ventilation isolation signal.

The surveillance is performed every 7 days during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. The surveillance interval is selected to be

(conti nued)
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Containment Penetrations
B 3.9.4

BASES

SURVEILLANCE SR 3.9.4.1 (continued)
REQU IREMENTS

commensurate with the normal duration of time to complete
fuel-handling operations. As such, this surveillance
ensures that a postulated fuel-handling accident that
releases fission-product radioactivity within the
containment will not result in a release of fission-product
radioactivity to the environment.

SR 3.9.4.2

This surveillance demonstrates that each containment purge
and exhaust valve actuates to its isolation position on
manual initiation or on an actual or simulated high
radiation signal. The 18-month Frequency maintains
consistency with other similar ESFAS instrumentation and
valve testing requirements. LCO 3.3.6, "Containment Vent
Isolation Instrumentation," requires a CHANNEL CHECK every
12 hours and a CHANNEL OPERATIONAL TEST every 31 days to
ensure the channel OPERABILITY during refueling operations.
Every 18 months a CHANNEL CALIBRATION is performed. The
system actuation response time is demonstrated every
18 months, during refueling, on a STAGGERED TEST BASIS.
SR 3.6.3.5 demonstrates that the isolation time of each
valve is in accordance with the Inservice Testing Program
requirements. These surveillances performed during MODE 6
will ensure that the valves are capable of closing- after a

- postulated. fuel-handling accident to limit a release of
fission-product radioactivity from the containment.

REFERENCES 1. "Use of Silicone Sealant to Maintain Containment
Integrity - ITS," GPU Nuclear Safety Evaluation SE-
0002000-001, Rev. 0, May 20, 1988.

2. Watts Bar FSAR, Section 15.4.5, "Design Basis Fuel
Handling Accidents."

3. NUREG-0800, Standard Review Plan, Section 15.7.4,
"Radiological Consequences of fuel Handling
Accidents," Rev. 1, July 1981.
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RHR and Coolant Circulation -High Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation -High Water
Level

BASES

BACKGROUND The purposes of the RHR System in Mu~DE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant, and to prevent boron stratification (Ref. 1). Heat
is removed from the RCS by circulating reactor coolant
through the RHR heat exchanger(s); where the heat is
transferred to the Component Cooling Water System. The.
coolant is then returned to the RCS via the RCS cold leg(s).
Operation-of the RHR System for normal cooldown or decay
heat removal is manually accomplished from the control room.
The heat removal rate is adjusted by controlling the flow of
reactor coolant through the RHR heat exchanger(s) and the
bypass. Mixing of the reactor coolant is maintained by this
continuous circulation of reactor coolant through the RHR
System.

APPLICABLE
SAFETY ANALYSES

If the reactor coolant temperature is not maintained belo *w
200*F, boiling of the reactor coolant could result. This
could lead to a loss of coolant in the reactor vessel.
,Additionally., boiling of the reactor coolant could lead to a
reduction in--boron concentration in the coolant due to boron
plating out on components near the areas of the boiling
activity. The loss of reactor coolant and the reduction of
boron concentration in the reactor coolant would eventually
challenge the integrity of the fuel cladding which is a
fission-product barrier. One train of the RHR System is
required to be operational in MODE 6,*with the water level
> 23 ft above the top of the reactor vessel flange, to
prevent this challenge. The LCO does permit de-energizing
the RHR pump for short durations, under the condition that
the boron concentration is not diluted. This conditional
de-energizing of the RHR pump does not result in a challenge
to the fission-product barrier.

Although the RHR System does-not meet a specific criterion
of the NRC Policy Statement, it was identified in the NRC
Policy Statement as an important contributor to risk

(continued)
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RHR and Coolant Circulation- High Water Level
B 3.9.5

BASES

APPLICABLE'
SAFETY ANALYSES

(continued)

reduction. Therefore, the RHR System 'is retained as a
Speci ficat ion..

LCO Only one RHR loop is required for decay heat removal in
MODE 6, with the water level Ž: 23 ft above the top of the
reactor vessel flange. Only one RHR loop is required to be
OPERABLE because the volume of water above the reactor
vessel flange provides backup decay heat removal capability.
At least one RHR loop must be OPERABLE and in operation to
provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of criticality; and

C. Indication of reactor coolant temperature.

An OPERABLE RHR loop includes an RHR pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an
OPERABLE flow path and to determine the low-end temperature.
The 'flow path starts in one of the RCS hot legs and is
returned to the RCS cold legs.

The LCO is modified by a Note that allows the required
- operating RHR loop to be removed from service for up to

1 hour per 8-hour period. This permits operations such as
core mapping or alterations in the vicinity of the reactor
vessel hot-leg nozzles, and RCS-to-RH-R isolation valve
testing. During this 1-hour period, decay heat is removed
by natural convection to the large mass of water in the
refueling cavity.

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6,
with the water level Ž: 23 ft above the top of the reactor
vessel flange, to provide decay heat removal. The 23-ft
water level was selected because it corresponds to the 23-ft
requirement established for fuel movement in LCO 3.9.7,
"Refueling Cavity Water Level." Requirements for the RHR
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RHR and Coolant Circulation -High Water Level
B 3.9.5

BASES

APPLICABILITY
(conti nued)

ACTIONS

System in other MODES are covered by LCOs in Section 3.4,
"Reactor Coolant System," and in Section 3.5, "Emergency
Core Cooling Systems." RHR loop requirements in MODE 6,
with the water level < 23 ft, are located in LCO 3.9.6,
"Residual Heat Removal and Coolant Circulation -Low Water
Level ."

RHR loop requirements are met by having one RHR loop
OPERABLE and in operation, except as permitted in the Note
to the LCO.

A.1

If RHR loop requirements are no t met, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations.. Reduced boron concentrations cannot
occur by the addition of water with a lower boron
concentration than that contained in the RCS because all of
unborated water sources are isolated.

A.2

If RHR loop requirements are not met, actions shall be taken
immediately to suspend loading irradiated fuel assemblies in
the core. With no forced circulation cooling, decay heat
removal from the core occurs by natural convection to the
heat sink provided by the water above the core. A minimum
refueling water level of 23 ft above the reactor vessel
flange provides an adequate available heat sink. Suspending
any operation that would increase decay heat load, such as
loading a fuel assembly, is a prudent action under this
condition.

A.3

If RHR loop requirements are not met, actions shall be
initiated'and continued in order to satisfy RHR loop
requirements. With the unit in MODE 6 and the refueling
water level ý 23 ft above the top of the reactor vessel
flange, corrective actions shall be initiated.

(conti nued)
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RHR and Coolant Circulation.-High Water Level
B 3.9.5

BASES

ACTIONS
(continued)

SURVEI LLANCE
REQU IREM ENTS

A.4

If RHR loop requirements are not met, all containment
penetrations providing direct access from the containment
atmosphere to the outside atmosphere must be closed within
4 hours. With the RHR loop requirements not met, the
potential exists for the coolant to boil and release
radioactive gas to the containment atmosphere. Closing
containment penetrations that are open to the outside
atmosphere ensures dose limits are not exceeded.

The Completion Time of 4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

SR 3.9.5.1

This surveillance demonstrates that the RHR loop is in
operation and circulating reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability and to prevent thermal and
boron stratification in the core. The Frequency of 12 hours
is sufficient, considering the flow, temperature, pump
control, and alarm indications available to the operator i.n
the control room for monitoring the RHR System.

REFERENCES 1. Watt's Bar FSAR, Section 5.5.7, "Residual Heat Removal
System."
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RHR and Coolant Circulation -Low Water Level
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Res~idual Heat Removal (RHR) and Coolant Circulation -Low Water Level

BASES

BACKGROUND The purposes of the RHR System in MODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System
(RCS), as required by GOC 34, to provide mixing of borated
coolant, and to prevent -boron stratification (Ref. 1). Heat
is removed from the RCS by circulating reactor coolant
through the RHR heat exchangers where the heat is
transferred to the Component Cooling Water System. The
coolant is then returned to the RCS via the RCS cold leg(s).
Operation of the RHR System for normal cooldown decay heat
removal is manually accomplished from the control room. -The
heat removal rate is adjusted by controlling the flow of
reactor coolant through the RHR heat exchanger(s) and the
bypass lines. Mixing of the reactor coolant is maintained
by this continuous circulation of reactor coolant through
the RHR System.

APPLICABLE
-SAFETY ANALYSES

If the reactor coola'nt temperature is not maintained below
200*F, boiling'of the reactor coolant could result. This
could lead to a loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity. The loss of reactor coolant and the
reduction~of boron concentration in the reactor coolant will
eventually challenge the integrity of the fuel cladding,
which is a fission-product barrier. Two trains of the RHR
System are required to be OPERABLE, and one train in
operation, in order to prevent this challenge.

Although the RHR System does not meet a specific criterion
of the NRC Policy Statement, it was identified in the NRC
Policy Statement as an important contributor to risk
reduction. Therefore, the RHR system is retained as a
Specification.

(conti nued)
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RHR and Coolant Circulation -Low Water Level
B 3.9.6

BASES (continued)

LCO In MODE 6, with the water level < 23 ft above the top of the
reactor vessel flange, both RHR loops must be OPERABLE.
Additionally, one loop of RHR must be in operation in order
to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility.
of criticality; and

C. Indication of reactor coolant temperature.

An OPERABLE RHR loop consists of an RHR pump, a heat
exchanger, valves, piping, instruments and controls to
ensure an OPERABLE flow path and to determine the low-end
temperature. The flow path starts in one of the RCS hot
legs and is returned to the RCS cold legs.

The LCO is modified by a note that allows only one RHR loop
to be OPERABLE and in~operation prior to the initial
criticality of the unit. The note also allows the loop to
be removed from service for up to.1 hour per 8-hour period
provided no operations are permitted that would cause a
dilution of RCS boron concentration. This allowance is
provided only for the initilal criticality since there is no
decay heat present.

APPLICABILITY Two RHR loops are required to be OPERABLE, and one RHR loop
must be in operation in MODE 6, with the water level < 23 ft
above the top of the reactor vessel flange, to provide decay
heat removal. Requirements for the RHR System in other
MODES are covered by LCOs in Section 3.4, "Reactor Coolant
System," and in Section 3.5, "Emergency Core Cooling
Systems." RHR loop requirements in MODE 6, with the water
level ý- 23 ft, are located in LCO 3.9.5, "Residual Heat
Removal and Coolant Circulation -High Water Level."

ACTIONS A. 1 and A. 2

If fewer than the required number of RHR loops are OPERABLE,
actions shall be immediately initiated and continued until

(conti nued)
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RHR and Coolant Circulation- Low Water Level
B 3.9.6

BASES

ACTIONS A.1 and A.2 (continued)

the RHR loop is restored to OPERABLE status and to
operation, or until Ž: 23 ft of water level is established
above the reactor vessel flange. When the water level is
> 23 ft above the reactor vessel flange, the Applicability
changes to that of LCO 3.9.5, "Residual Heat Removal and
Coolant Circulation- High Water Level," and only one RHR
loop is required to be OPERABLE and in operation. An
immediate Completion lime is necessary for an operator to
initiate corrective actions.

B.1

If no RHR loop is in operation, there will be no forced
circulation to provide mixing to establish uniform boron
concentrations. Reduced boron concentrations cannot occur
by the addition of water with a lower boron concentration
than that contained in the RCS because all of the unborated
water sources are isolated.

B.2

If no RHR loop is in operation, actions shall be initiated
immediately and continued to restore one RHR loop to
operation. Since the unit is in Conditions A and B
concurrently, the restoration of two OPERABLE RHR loops and
one operating RHR loop should be accomplished expeditiously.

B3

If no RHR loop is in operation, all containment penetrations
providing direct access from the containment atmosphere to
the outside atmosphdre must be closed within 4 hours. With
the RHR loop requirements not met, the potential exists for
the coolant to boil and release radioactive gas to the
containment atmosphere. Closing containment penetrations
that are open to the outside atmosphere ensures that dose
limits are not exceeded.

The Completion Time of'4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

(continued)
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RHR and Coolant Circulation- Low Water Level
B 3.9.6

BASES (continued)

SURVEI LLANCE
REQU IREM ENTS

SR 3.9.6.1

This surveillance demonstrates that one RHR loop is in
operation and circulating, reactor coolant. The flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability, and to prevent thermal and
boron stratification in the core. In addition, during
operation of the RHR loop, with the water level in the
vicinity of the reactor vessel nozzles, the RHR pump suction
requirements must be met. The Frequency of 12 hours is
sufficient, considering the flow, temperature, pump control,
and alarm indications available to the operator for
monitoring the RHR System in the control room.

REFERENCES 1. Watts Bar FSAR, Section 5.5.7, "Residual Heat Removal
System."
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Refueling Cavity Water Level
B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Cavity Water Level

BASES

BACKGROUND

APPLICABLE
SAFETY ANALYSES

The movement of irradiated fuel assemblies or performance of
CORE ALTERATIONS within containment requires a minimum water
level of 23 ft above the top of the reactor vessel flange.
During refueling, this maintains sufficient water level in
the containment, refueling canal, fuel transfer canal,
refueling cavity, and spent fuel pool. Sufficient water is
necessary to retain iodine fission-product activity in the
water in the event of a fuel-handling accident (Refs. 1
and 2). Sufficient iodine activity would be retained to
limit offsite doses from the accident to < 25% of 10 CFR 100
limits, as provided by the guidance of Reference 3.

During CORE ALTERATIONS and during movement of irradiated
,fuel assemblies, the water level in the refueling canal and
the refueling cavity is an initial condition design
parameter-in the analysis of a fuel-handling accident in
containment, as postulated by Regulatory Guide 1.25
(Ref. 1). A minimum water level of 23 ft (Regulatory'
Position C.1.c of Ref. 1) allows a decontamination factor of
100 (Regulatory Position C.1.g of Ref. 1) to be used in the
accident analysis for iodine. This relates t6 the
assumption that 99% of the total iodine released from the
pellet to cladding gap of all the dropped fuel-assembly rods
is retained by the refueling cavity water. The fuel pellet
to cladding gap is assumed to contain 10% of the total
fuel-rod iodine inventory (Ref. 1).

The fuel-handling accident analysis inside containment is
described in Reference 2. With a minimum water level of
23 ft and a minimum decay time of 100 hours prior to fuel
handling, the analysis and test programs demonstrate that
the iodine release due to a postulated fuel-handling
.accident is adequately captured by the water and offsite
doses are maintained within all~owable limits (Ref. 4 and 5).

Refueling cavity water level satisfies Criterion 2 of the
NRC Policy Statement.

(continued)
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Refueling Cavity Water Level
B 3.9.7

BASES (continued)

A minimum refueling cavity water level of 23 ft above the
reactor vessel flange is required to ensure that the
radiological consequences of a postulated fuel-handling
accident inside containment are within acceptable limits, a
provided by the guidance of Reference 3.

A Note has been added which states that the LCO is not
applicable for the initial core loading. In this specific
case, the fuel assemblies and core components are not
irradiated and the postulated fuel handling accident is not
credible. The water level in the initial fuel loading will
be maintained just below the reactor vessel flange to allow
the refueling cavity and spent fuel pool to remain- dry.

APPLICABILITY

ACTIONS

LCO 3.9.7 "Refueling Cavity Water Level," is applicable
during CORE ALTERATIONS and when moving irradiated fuel
assemblies within containment. The LCO minimizes the
possibility of a fuel-handling accident in containment that
is beyond the assumptions of the safety analysis. If
irradiated fuel assemblies are not present in containment,
there can be no significant radioactivity release as a
result of a postulated fuel-handling accident. Requirements
for fuel-handling accidents in the spent-fuel pool are
covered by LCO 3.7.13, "Fuel Storage Pool Water Level."

A. 1 and A. 2

With a water level of <. 23 ft above the top of the reactor
vessel flange, all operations involving CORE ALTERATIONS or
movement of irradiated fuel assemblies within the
containment shall be suspended immediately to ensure that a
fuel-handling accident cannot occur.

The suspension of CORE ALTERATIONS and fuel movement shall
not preclude moving a component to a safe position.

A.3

In addition to immediately suspending CORE ALTERATIONS or
movement of irradiated fuel, actions to restore refueling
cavity water level must be initiated immediately.

(continued)
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Refueling Cavity Water Level
B 3.9.7

BASES (continued)

SURVEILLANCE
REQU IREM ENTS

SR 3. 9.7. 1

Verification of a minimum water level of 23 ft above the top
of the reactor vessel flange ensures that the design basis
for the analysis of the postulated fuel-handling accident
during refueling operations is met. Water at the required
level above the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel-handling accident inside containment
(Ref. 2).

The Frequency of 24 hours is based on engineering judgment
and is considered adequate in view of the large volume of
water and the normal procedural controls of valve positions,
which make significant unplanned level changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, "Assumptions Used for
Evaluating the Potential Radiological Consequences of
a Fuel-Handling Accident in the Fuel Handling and
Storage Facility for Boiling and Pressurized Water
Reactors," 'U.S. Nuclear Regulatory Commission,
March 23, 1972.

2. Watts Bar FSAR, Section 15.4.5 "Fuel Handling
Accident."

3. NUREG-0800, "Standard Review Plan," Section 15.7.4,
"Radiological Consequences of Fuel-Handling
Accidents," U.S. Nuclear Regulatory Commission.

4. Title 10, Code of Federal Regulations, Part 20.101(a),
"Radiation Dose Standards for Individuals in
Restricted Areas."

5. Malinowski, 0. 0., Bell, M. J., Duhn, E., and Locante,
J., WCAP-7828, Radiological Consequences of a Fuel
Handling Accident, December, 1971.
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Reactor Building Purge Air Cleanup Units
B 3.9.8

B 3.9 REFUELING OPERATIONS

B 3.9.8 Reactor Building Purge Air Cleanup Units

BASES

BACKGROUND The Reactor Building Purge Air Cleanup Units are an
engineered safety feature of the Reactor Building Purge
Ventilation System which is a non-safety feature ventilation
system. The air cleanup units contain prefilters, HEPA
filters, 2-inch-thick charcoal adsorbers, housings and
ductwork. Anytime fuel handling operations are being
carried on inside the primary containment, either the
containment ventilation will be isolated or the Reactor
Building Purge air cleanup units will be OPERABLE (Ref. 1).

The Reactor Building Pufrge Ventilation System provides
mechanical ventilation of the primary containment, the
instrument room located within the containment, and the
annul us. The system. is designed to supply fresh air for
*breathing and contamination control to allow personnel
access for maintenance and refueling operations. The
exhaust air is filtered by the Reactor Building Purge Air
Cleanup Units to limit the release of radioactivity to the
environment.

The containment upper and lower compartments are purged with
fresh air by the Reactor Building Purge Ventilation System
before occupancy. The annulus can býe purged with fresh air
during-reactor shutdown or -at times when the annulus vacuum
control system. of the Emergency Gas Treatment System is shut
down. The instrument room is purged with fresh air during
operation of the Reactor Building Purge Ventilation System
or is separately purged by the Instrument Room Purge
Subsystem. All purge ventilation functions are non-safety
related.

The Reactor Building Purge Ventilation System is sized to
provide adequate ventilation for personnel to perform work
inside the primary containment and the annulus during all
normal operations. In the event of a fuel handling
accident, the Reactor Building Purge Ventilation System is
isolated. The Reactor Building Purge Air'Cleanup Units are
always available as passive inline components to perform
their function immediately after a fuel handling accident to

(conti nued)
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WATTS BAR B392

Amendment 0
Draft 08/92B 3.9-28



Reactor Buildi~ng Purge Air Cleanup Units
B 3.9.8

BASES

BACKGROUND
(conti nued)

process activity contained in exhaust air before it reaches
the outside environment.

The Primary containment exhaust is monitored by a radiation
detector which provides automatic containment purge
ventilation system isolation upon detecting the setpoint
radioactivity in the exhaust air stream. The containment
purge ventilation isolation valves will be automatically
closed upon the actuation of a Containment Vent Isolation
signal whenever the primary containment is being purged
during normal operation or upon manual actuation from the
Main Control Room (Ref. 2). Requirements for Containment
Vent Isolation Instrumentation are covered by LCO 3.3.6.

APPLICABLE
SAFETY ANALYSES

[CO

The Reactor Building Purge Ventilation System air cleanup
units ensure that the release of radioactivity to the
environment is limited by cleaning up containment exhaust
during a fuel handling accident before the containment purge
exhaust valves are isolated. Reactor Building Purge
Ventilation System filter efficiency is one of the inputs
for the analysis of the environmental consequences of a fuel
handling accident. Containment isolation can only result in
smaller releases'of radioactivity to the environment (Ref.
1). The Containment Vent Isolation System ensures that the
containme~nt vent and purge penetrations will be
automatically isolated upon detection of high radiation
levels within the containment (Ref.' 2). Containment Vent
Isolation Instrumentation is addressed by [CO 3.3.6.

The Reactor Building Purge Air Cleanup Units satisfy
Criterion 3 of the NRC Policy Statement.

The safety function of the Reactor Building Purge Air
Cleanup Unit is related to the initial control of offsite
radiation exposures resulting from a fuel handling accident
inside containment. During a fuel handling accident inside
containment, the Reactor Building Purge Air Cleanup Unit
provides a filtered path for cleaning up any air leaving the
containment until the containment ventilation is isolated.

(conti nued)
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Reactor Building Purge Air Cleanup Units

B 3.9.8

BASES (continued)

APPLICABILITY An initial assumption in the analysis of a fuel handling
accident inside containment is that the accident occurs
while irradiated fuel is being handled or CORE ALTERATIONS
are being made. Therefore, LCO 3.9.8 is applicable only at
these times.

ACTIONS A.1 and A.2

If one Reactor Building Purge Air Cleanup Unit is
inoperable, that air cleanup unit must be isolated. This
places the system in the required accident configuration,
thus allowing refueling to continue after verifying the
remaining air cleanup unit is aligned and OPERABLE.

The immediate Completion Time is consistent with the
required times for actions to be performed without delay and
in a controlled manner.

B.1 and B.2

With two Reactor Building Purge Air Cleanup Units
inoperable; both CORE ALTERATIONS and movement of irradiated
fuel assemblies within containment must be suspended. This.
precludes the possibility of a fuel handling accident in
containment with both Reactor Building Purge Air Cleanup
Units inoperable. Performance of these actions shall not
preclude moving a component to a safe posjition.-

The immediate Completion Time is consistent with the
.required times for actions to be performed without delay and
in a controlled manner.

SURVEILLANCE SR 3.9.8.1
REQU IREMENTS

The Ventilation Filter Testing Program (VFTP) encompasses
the Reactor Building Purge Air Cleanup Unit filter tests in
accordance with Regulatory Guide 1.52 (Ref. 3). The VFTP
inc.ludes testing the performance of the HEPA filter,
charcoal adsorber efficiency, minimum flow rate, and the
physical properties of the activated charcoal . Specific
test Frequencies and additional information are discussed in
detail in the VFTP.

(conti nued)
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BASES (continued)

REFERENCES 1. Watts Bar FSAR, Section 15.5.6, "Environmental
Consequences of a Postulated Fuel Handling Accident."

2. Watts Bar FSAR, Section 9.4.6, "Reactor Building Purge
Ventilating System .

3. Regulatory Guide 1.52 (Rev. 02), "Design, Testing and
Maintenance Criteria for Post-Accident Engineered-
Safety-Feature Atmosphere Cleanup System Air
Filtration and Adsorption Units of Light-Water-Cooled
Nuclear Power Plants."
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Definitions
1.1

1.0 USE AND APPLICATION

1.1 Definitions

---------- --- ---- --- --- --- ---N O T E - - - - - - - - - - - - - - - - - - -The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications and Bases.
------------------------------------------------------------------

Term Definition

ACTIONS ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion
Times.

or Z- a
ACTUATION LOGIC TEST An ACTUATION LOGIC TESST shall be the application

of "yarious simulated input combinations in
conjunction with each possible interlock logic
state and the verification of the required logic
output. The ACTUATION LOGIC TEST, as a minimum,
shall include a continuity check of output
devices.

**NEeG-ýCHANNEL AZ',&OT shall be the W 1tinof a simulated or
OPERATIONAL TEST (A~6OT) actual signal'into thq,'channel as close to the K

sensor as practicablef to verify the OPERABILITY
of required alarm, interlock,*`ain ýtri~pfunctions.qy aý
ThegpCOT shall include adjustments, as necessary,
of the required alarm, interlock, and trip
setpoints so that the setpoints are within the
required range and accuracy.

AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux
(AFD) signals between the ,~op and bottom halves of a

two-section excore 6 eutron detecto~~

CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the channel so that it responds
within the required range and accuracy to known
input. The CHANNEL CALIBRATION shall encompass
the entire channel, including the required sensor,

~alarm, interlock, displaypand trip functions.
Calibration of instrument channels with resistance
temperature detector (RTD) or thermocouple sensors

(conti nued)
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1. 1

CHANNEL CALIBRATION
(conti nued)

CHANNEL CHECK

CORE ALTERATION

REPORT (COLR)

DOSE EQUIVALENT 1-131

shall consist of an in place cross calibration of
the sensing elements and normal calibration of the
remaining adjustable devices in the channel.
Whenever a sensing element is replaced, the next
required in place cross calibration consists of
comparing the other sensing elements with the
recently installed sensing element. The CHANNEL
CALIBRATION may be performed by means of any
series of sequential, overlapping calibrations or
total channel steps so that the entire channel is
calibrated.

A CHANNEL CHECK shall be the qualitative
assessment, by observation, of channel behavior
during operation. This determination shall
include, where possible, comparison of the channel
indication and status to other indications or
status derived from independent instrument
channels measuring the same parameter.

CORE ALTERATION shall 'be the movement of any fuel,
sources, reactivity control components, or other
components affecting reactivity within the reactor
vessel with the vessel head removed and fuel in
the vessel. Suspension of CORE ALTERATIONS shall
not preclude completion-of movement of a component
to a safe position. eycýc 5pci Cr-

The COLR i.s the unit-spec~i ic document that
provides- .g~- eperati limi for the curre nt
reload cycle. These cycle-ss eecific-GO~r-e-ep-r-
limits shall be determined Tf r each reload cycle
in accordance with Specific ion 5.9.1.6. Plant
operation within these-~~ a4-Iglimits is
addressed in individual Specifications.

DOSE EQUIVALENT 1-131 shall be that concentration
of 1-131 (microcuries/gram) that alone would
produce the same thyroid dose as the quantity and
isotopic mixture of 1-131, 1-132, 1-133, 1-134,
and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall
be o~se TTed *in Tabl e,-f II .of TID;,1844,~

(conti nued)
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DOSE EQUIVALENT 1-131
(conti nued),

E-AVERAGE.
DISINTEGRATION ENERGY

ENGINEERED SAFETY
FEATURE (ESF) RESPONSE
TIME

LEAKAGE

Test tor tes" those isted in
Table E-7 of Regulatory Guide 1.109, Rev. 1,
NRC, 197k

E shall be the average (weighted in proportion
to the concentration of each radionuclide in the
reacta'- coolant at the time of sampling) of the
sum of the average beta and gamma energies per
disintegration (in MeV) for isotopes, other than
iodines, with half lives > [15] minutes, making upat least 95% of the total non-iodine activity in
the coolant.

The ESF RESPONSE TIME s all be that time
interval from when thfe ,onitored parameter
exceeds its ESF actuaA on setpoint at the channel
sensor until the ESF. equipment is capable ofperforming its safety function (i.e., the valves
travel to their required positions, pump discharge
pressures reach their required values, etc.).
Times shall include diesel generator starting andsequence loading delays, where applicable. The
response't~ime may be measured by means of any
series of sequential, overlapping, or total steps
so that the entire response time is measured.

LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or
valve packing (except reactor cool~ant pump
seal water injection or leakoff), that is
captured and conducted to collection
systems or a sump or collecting t anl@"-'

2. LEAKAGE into the containment atmosphere
from sources that are both specifically
located and known either not to interfere
with the operation of detection
systems or not to be pressure Iboundary
LEAKAGE(ý....

(conti nued)
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LEAKAGE
(conti nued)

MASTER RELAY TEST

MODE

3. Reactor Coolant System (RCS) LEAKAGE
through a steam generator (S)to the
Secondary System;

eac renilay. Te MaultERn RELYTST shallen incldeya

A ip MOEsall, corrvespond toanyonl ncusv
combninatioof oed rEActvtycnitoEoe

Alevl, LAveAGEexcp reactor coolant tepeaure, sand

reachator vesela hand closreiolftnsoing teOEAIIYo
seacifiedain Tabe 1.1-1 withY fuESTsal incthedreaco

ratrvessel.ha lsr ottninn

OPERABLE -OPERABILITY A system, subsystem, train, component, or device
shall be OPERABLE when it is capable of performing
its specified safety function(s) and when all
necessary attendant instrumentation, controls,
normal or emergency electrical power, cooling and
seal water, lubrication, and other auxiliary

eupe nt that are required for the system,
subsystem, train, component, or device to perform
its specifie function(s) are also capable of

performing their related support function(s).

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

a. Described in Chapterd4 Initial Test
Progran`>of the FSAR;'

(conti nued)
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PHYSICS TESTS
(continued.)

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

.c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that
REMPORATU(PTLR) IT prov.des the reactor vessel pressure andREPOT (TLR temperature limits, including heatup and cooldownLCO .4.p R-5 'rXISUMrates, for the current reactor vessel fluenceLCO ~4.3 RC t~S?'tperiod. These pressure and temperature limits
Bn C-r r-'>e r-ý+LAv (1>/T) shall be determined for each fluence period in

3.11.Zaccordance with Specification 5.9.1.7. PlantLirrn;4s ar4 LCO 31,operation within these operating limits isLaw UJT-*fk-+Ayf ddressed in4indiviual SpeGification.

Q TPOTR sha. e ratio of the maximum uppe dz\RATIO (QPTR) -- xc-eeee-detect-1 ar-ibratcd Gut-t-to theavrg
of thc -upper-eea~ra-detec-tor al ibrated outpuz,© L pe - rthe ratio of the maximum lower-excorce deteet~r-ý

to the average -ef-the- lower power
e t ý0whichever isgreater. I one excore etector is inoperabl-e-,eremaining three detectors shall be used forr

computing the average.ý'

RATED THERMAL POWER
(RTP)

REACTOR TRIP
SYSTEM (RTS) RESPONSE IM

SHUTDOWN MARGIN (SDM)

RTP shall be a total reactor core heat transfer
rate to the reactor coolant of t

The RTS RESPONSE TIME shall be that time interval
from when the monitored .parameter exceeds its RTStrip setpoint at the channel sensor until loss ofstationary gripper coil voltage. The response
time may be measured by means of any series ofsequential, overlapping, or total steps so that
the entire response time is measured.

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

a. All rod cluster control assemblies (RCCAs) are
fully inserted except for the single RCCA ofhighest reactivity worth, which is assumed to
be fully withdrawn; and

(conti nued)
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SHUTDOWN MARGIN (SDM)
(continued)

SLAVE RELAY TEST

STAGGERED TEST BASIS

THERMAL POWER

TRIP ACTUATING DEVICE
OPERATIONAL TEST
(TADOT)

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the (~prinal zero
power design level~

W ith n CCA not capable of being fullyinsert, the reactivity worth of the RCCA must be
accounted for in the determination of SDM.

A SLAVE RELAY TEST shall consist of energizing
each slave relay and verifying the OPERABILITY of
each slave relay. The SLAVE RELAY TEST shall
include, as a minimum, a continuity check of
associated testable actuation devices.

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

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

TADOT shall consist of operating the t 'rip
actuating device and verifying the OPERABILITY of
required alarm, interlock, display, and trip
functions. The TADOT shall include adjustment, as
necessary, of the trip actuating device so that it
actuates'at the required setpoint within the
req'uired accuracy.
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Table 1.1-1 (page 1 of 1)
MODES

A V ]%'RATED AVERAGE
REACTIVITY THERMAL REACTOR COOLANTMODE TITLE CONDITION POWER a, TEMPERATURE

__________________(Keff) 
(OF)

Power Operation

Startup

Hot Standby

Hot Shutdown

Cold Shutdown

Refuel ing (rc

Ž0. 99

Ž0. 99

< 0.99

< 0. 99

< 0.99

NA

> 5

506 > T vg> d200

NA

(a) Excluding decay heat.

~~1jtr~~i-~k. ~=tor o~cz . ,tFne or more reactor vessel head closure bolts Less than fulLy tensioned,

Nb All reactor- vessej he-d C1<)S~..re koll-S
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Logical Connectors
1.2

1.0 USE AND APPLICATION

1.2 Logical Connectors

PURPOSE The purpose of this section is to explain the meaning o f
logical connectors.

Logical connectors are used in Technical Specifications (TS)to discriminate between, and yet connect, discrete
Conditions, Required Actions, Completion Times,
Surveillances, and Frequencies. The only logical connectorsthat appear in TS are AND and OR. The physical arrangement
of these connectors constitutes logical conventions with
specific meanings.

BACKGROUND Several levels of logic may be used to state Required
Actions. These levels are identified by the placement (ornesting) of the logical connectors and by the numberassigned to each Required Action. The first level of logicis identified by the first digit of the number assigned to aRequired Action and the placement of the logical connectorin the first level of nesting (i.e., left justified with the.number of the Required Action). The successive levels of.logi~c are identified by additional digits of the RequiredAction number and by successive indentions of the logical
connectors.

When logical connectors are used to state a Condition,
+'onl'y the first level of logic is used, and thelogical connector~is left justified with the CondtoA statement. Trn a7e-w-c-as-e-s-, suc-ce-ss-ivýe -evels of logic ar

When logical connectors are used to state a Completion Time,Surveillance, or Frequency, only the first level of logic isused, and the logical connector is left justified with thestatement of the Completion Time, Surveill'ance, or
Frequency.

(conti nued)
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(continued)

EXAMPLES

WOG STS 1.2-204/22/92 12:46pm

The following examples illustrate the use of logical
connectors.

EXAMPLE 1.2-1

ACTIONS_____

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Verify ...

AND

A.2 Restore ...

In this example the logical connector AND is used to
that when in.Condition A, both Required

ýActosý n A.2 must be completed.

________________(conti nued)
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EXAMPLES
(conti nued)

EXAMPLE 1.2-2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A. I Tri p

OR

A. 2.1 Veri fy

AND.-

A.2.2.1 Reduce

A.2.2.2 Perform

OR

A.3 Align.

This example represents a more complicated u'se of logical
Connectors. Required Actions A.1, A.2, and A.3 are
alternative choice 's, only one of which must be performed as
indicated by the use of the logical connector OR and the
.left justified placement. Any one of these three Actions
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2must be performed as indicated by the logical connector AND.Required Action A.2.2 is met by performing A.2.2.1
or A.2.2.2. The indented position of the logical connectorOR indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

WOG STS 1.2-304/22/92 12:46pm
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1.3

1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSEThe purpose of this section is to establish the Completion
Time convention and to provide guidance for its use'.

BACKGROUND

DESCRIPTION

[COs specify minimum requirements for ensuring safeoperation of the unit. The ACTIONS associated with an LCOstate Conditions that typically describe the ways in whichthe requirements of the [CO can fail to be met. Specifiedwith each stated Condition are Required Action(s) and
Completion Times(s).

The Completion Time is the amount of time allowed forcompleting a Required Action. It is referenced to the timeof discovery of a'situation (e.g., inoperable equipment orvariable not within limits) that requires entering anACTIONS Con "dition unless otherwise specified, providing theunit is in a MODE or specified condition stated in theApplicability of the [CO. Required Actions must becompleted prior to the expiration of the specifiedCompletion Time. An ACTIONS Condition remains in effect andthe Required Actions apply until the Condition no longerexists or the unit is not within the [CO Applicability.

If situations are discovered that require entry into morethan one Condition at a time within a single [CO (multipleConditions), the Required Actions for each Condition must beperformed within the associated Completion Time. When inmultiple Conditions, separate Completion Times are trackedfor 'each Condition starting from the time of discov-ery ofthe situation 
that required entry into the Condition. 

u
Once a Condition has been entered, subsequent trains, ' c ) I F~ itsubsystems, components, or variables expressed in the SA-4.ec3Condition discovered to be inoperable or not within iiswillj not result in separate entry into the Condition. Thee

SRequired Actions of the Condition continue toapply to each additional failure, with Completion Timesbased on initial entry into the Condition.

(conti nued)
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DESCRIPTION However, when a subsequent train, subsystem, component, or(continued) variable, expresse in the Condition, is discovered to be
inoperable or not within limits, the Completion lime(s) may
be extended. To apply this Completion Time extension two
criteria must first be met. The subsequent inoperability:

a. Must exist concurrent with the first inoperability;
and

b. Must remain inoperable or not within limits afte r the
first inoperability is resolved.

The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be
limited to the more restrictive of either:

a. The stated Completion Time, as measured from the
initial entry into the Condition, plus an additional
24 hours; or

b. The stated-Completion Time as measured from discovery
of the subsequent inoperability.

The above Completion Time extensions do not apply to those
Specifications that have exceptions that allow completely
separate re-entry into the Condition (for each train,
subsystem, component or variable expressed in the 'Condition)
and separate tracking of Completion Times based on this
re-entry. These exceptions are stated in individual
Specifications,

The above Completion Time extension does not apply to aCompletion Time with a modified "time zero." This modified
"time zero" may be expressed as a repetitive time (i.e.,1once per 8 hours," where the Completion Time is referencedfrom a previous completion of the Required Action versus thetime of Condition entry) or as a time modified by the phrase"from discovery . . ." Example 1.3-3 illustrates one use ofthis type of Completion Time. The 10-day Completion Timespecified for Condition A and B in Example 1.3-3 may not be
extended.

(conti nued)
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(conti nued)

EXAMPLES The following examples illustrate the use of Completion
Times with different types of Conditions and changing
Conditions.

EXAMPLE 1.3-1

ACTIONS

CONDITION L REQUIRED ACTION COMPLETION TIME

B. Required B-1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

Condition B has two Required Actions. Each Required Act~ion
has its own separate Completion Time. 'Each Completion Time
is referenced to the time that.Condition B is entered.

The Required Actions of Condition B are to be in MODE 3 in6hours AND in MODE 5 in 36 hours. A total of 6 hours isl1owed for reaching MODE 3 and a total of 36 hours (not
hor)is allowed for reaching MODE 5 from the time thatlon'dition B was entered. If MODE 3 is reached in 3 hours,

the time allowed for reaching MODE 5 is the next 33 'hours
because the total time allowed for reaching MODE 5 is
36 hours.

If Condition B is entered while in MODE 3, the time allowed
for reaching MODE 5 is the next 36 hours.

(conti nued)
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EXAMPLES EXAMPLE 1.3-2
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One pump A-1 Restore pump to 7 days
inoperable. OPERABLE status.

B. Required B-1 Be in MODE 3. 6 hours
Action and
associated AND
-Compl eti on
Time not B.2 Be in MODE 5. 36 hours
met.

When a pump is declared inoperable, Condition A is entered.If the pump is not restored to OPERABLE status within7 days, Condition 'B is entered and the Completion Timeclocks for Required Actions B.1 and B.2 start. If theinoperable pump is restored to OPERABLE status afterCondition B is entered, the Required Actions of Condition Bmay be terminated.

When a second pump is declared inoperable while the firstpump is still inoperable, Condition A is not re-entered for.the second pump. LCO 3.0.3 is entered, since the ACTIONS donot include a Condition for more than one inoperable pump.The Completion Time clock for Condition A does not stopafter LCO 3.0.3 is entered,. but continues to be tracked fromthe time Condition A was initially entered.

While in LCO 3.0.3, if one of the inoperable pumps is.restored to OPERABLE status and the Completion Time forCondition A has not expired, LCO 3.0.3 may be exited andoperation continued in accordance with Conditibn A.

While in LCO 3.0.3, if one of the inoperable pumps isrestored to OPERABLE status and the Completion Time forCondition A has expired, LCO 3.0.3 may be exited and

(conti nued)
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EXAMPLES EXAMPLE 1.3-2 (continued)

operation continued in accordance with Condition B.
Completion Time for Condition B is tracked from the
Condition A Completion Time expired.

The
time the

On restoring one of the pumps to OPERABLE status the
Condition A Completion Time is not reset, bu.t continues from
the time the first pump was declared inoperable. This
Completion Time may be extended if the pump restored to
OPERABLE status was the first inoperable pump. A 24-hour
extension to the stated 7 days is allowed, pro'vided this
does not result in the second pump being inoperable for
> 7 days. which cou d ony occur if the second pump beca
i nope-ra e < 24 hours after the first pump).

(continued)
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EXAMPLES
(conti nued)

EXAMPLE 1.3-3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Restore 7 days
Function X Function X train
train to OPERABLE AND
inoperable. status.

10 days from
discovery of
failure to meet
the LCO

B.One 7 2 hctA-
B.OeB-1 Restore-7dy'

Function Y Function Y train
.train to OPERABLE AND
inoperable, status.

10 days from
discovery of
failure to meet
the LCO

C. One C-1 Restore 72 hours
Function X Function X train
train to OPERABLE
inoperable, status.

AND OR

One C-2 Restore 72 hours
Function Y Function Y train
train to OPERABLE
inoperable, status.

(conti nued)
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EXAMPLES EXAMPLES 1.3-3 (continued)

When one Function X train and one Function Y train areinoperable, Condition A and Condition B are concurrently
~ ......L~applicable. The Completion Times for Condition A andCondition B are tracked separately for each train startingfrom the time each train was declared inoperable and theCondition was entered. A separate Completion Time isestablished for Condition C and tracked from the time thesecond train was declared inoperable (i.e., the time thesituation described in Condition C was discovered).

If Required Action C.2 is completed within the specifiedCompletion Time, Conditions *B and C are exited. If theCompletion Time for Required Action A.1 has not expired,operation may continue in accordance with Condition A. Theremaining Completion Time in Condition A is measured fromthe time the affected train-was declared inoperable (i.e.,initial entry into Condition A).

The Completion Times of Conditions A and B are modified by alogical connector with a separate 10-day Completion Timemeasured from the time it was discovered the LCO was notmet. In this example, without the separate Completion Time,it would be possible to alternate between Conditions A, B,and C in such a manner that operation could cofitinueindefinitely without ever restoring systems to meet the LCO.The separate Completion Time modified by the phrase "fromdiscovery of failure to meet the LCO" is designed to preventindefinite continued operation while not' meeting the LCO.This Completion Time allows for an exception to the normal"time zero" for beginning the Completion Time "clock". Inthis instance, the Completion Time "time zero" is spec'ifiedas commencing *at the time the LCO was initially not met,instead of at the time the associated Condition was entered.

(conti nued)
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Completion Times

EXAMPLES
(conti nued)

EXAMPLE 1.3-4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A. I Restore Val v4)to 4 hours
valves OPERABLE status.
inoperable.

B. Required
Action and
associ ated
Compileti on

B. 1 Be in MODE 3.

AND

6 hours

T ime not B.2 Be in MODE 4. 12 hours
met.

A single Completion Time is used for any number of valvesinoperable at the same time.. The Completion Time associated
with Condition A is based on the initial entry into
Condition 'A and is not tracked on a per valve basis.
Declaring subsequent valves inoperable, while Condition A isstill in effect, does not trigger the tracking of separate
Completion Times.

Once one of the valves has been restored to OPERABLE status,
the Conditiori A Completion Time-is not reset, but~continues
from the time the first valve was-declared inoperable. TheCompletion Time may be extended if the valve restored toOPERABLE status was the first inoperable valve. The
Condition A Completion Time may be extended for up to4 hours provided this does not result in any subsequent

'valve being inoperable for > 4 hours.

If the Completion Time of 4 hours (including any extensions)
expires while one or more valves are still inoperable,
Condition B is entered.

(conti nued)
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1.3

EXAMPLE
(conti nued)

EXAMPLE 1.3-5

ACTIONS

--- ---- --- --- --- --- -- -NOT E - - - - - - - - - - - - - -Separate Condition entry is allowed for each inoperable
valve.
------------------------------------------

CONDITION

A. One or more
val ves
ihoperabl e.

B. Required
Action and
associ ated
Compl eti on
Time not
MMI L..

REQUIRED ACTION

A-1 Restore valve to
.OPERABLE status.

8. 1 Be in MODE 3.

8.2 Be in MODE 4.

COMPLETION TIME

4 hours

6 hours

-The Note above the ACTIONS table is a method of modifying
how the Completion Time is tracked. If this method ofmodifying how the Completion Time is tracked was applicable
only to Condition A, the Note may appear in the Condition
column.

The Note allows Condition A to be entered separately foreach inoperable valve, and Completion Times tracked on a pervalve basis. When a valve is declared inoperable,
Condition A is entered and its Completion Time starts. Ifsubsequent valves are declared inoperable, Condition A isentered for each valve and separate Completion Times startand are tracked for each valve.

If the Completion Time associated with a valve inCondition A expires, Condition B is entered for that valve.If the Completion Times associated with subsequent valves in

(conti nued)
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Completion Times
1.3

EXAMPLES EXAMPLE 1.3-5 (continued)

Condition A expire, Condition B is entered separately foreach valve and separate Completion Times start and aretracked for each valve. If a valve that caused entry intoCondition B is restored to OPERABLE status, Condition B is.exited for that valve.

Since the Note in this example allows multiple Conditionentry and tracking of separate Completion Times, Completion
Time extensions do not apply.

EXAMPLE 1.3-6

ACTIONS

CONDITION REQUIRED ACTION COMP LETION TIME

A. One channel A.1 Perform Once per
inoperable. SR 3.x.x.x. 8 hours

OR

A-2 Reduce THERMAL 8 hour~s
POWER to
<50% RTP.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associ ated
Compl eti on
Time not
met.

Entry into Condition A offers a choice between RequiredAction A.1 or A.2. Required Action A.1 has a dAnce per~cCompletion Time, which qualifies for the 25% extension, perSR 3.0.2, to each performance after the initial performance.If Required Action A.1 is followed, and the Required Action

(conti nued)

WOG STS 1 14 in~
04/22/92 12:39pm



Compl eti on Times
1.3

EXAMPLE 1.3-6 (continued)

is not met within the Completion Time (including the 25%
extension allowed by SR 3.0.2), Condition B is entered. If
Required Action A-2 is followed and the Completion Time of
8 hours is not met, Condition B is entered.

If after entry into Condition B, Required Action A.1 or A.2
is met, Condition B is exited and operation may then
continue in Condition A.

EXAMPLE 1.3-7

ACTIONS

CONDITION

A. One
subsystem
inoperable.

b I-&\

B.- Required
Action and
associ ated
Compl eti on
Time not
met.

REQUIRED ACTION

A.1 Verify affected
subsystem
isolated.

AiND

A-2 Restore subsystem
to OPERABLE
status.

B.1I Be in MODE 3.

AND

B. 2 Be i n MODE 5.

COMPLETION TIME

1 hour

AND

Once per
8 hours
thereafter

72 hours

6 hours

36 hours

I I

(conti nued)
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Completion Times
1.3

EXAMPLES EXAMPLE 1.3-7 (continued)

Required Action A.1 has two Completion Times. The 1-hour
Completion Time begins at the time the Condition is entered
and each "Once per 8 hours thereafter" interval begins upon
performance of Required Action A.1.

If after Condition A is entered, Required Action A.1 is no
met within either the initial 1 hour, or any subsequent
8-hour interval from the previous performance (includingý201%
extension allowed by SR 3.0.2) Condition B is entered. The
Completion Time clock for Condition A does not stop after
Condition B is entered, but continues from the time
Condition A was initially entered. If Required Action A.1
is met after Condition B is entered, Condition B is exited
And operation may continue in accordance with Condition A,provided the Completion Time for Required Action A.2 has not

Sexpired. Sit ilt... 5, ?,~~ F eq.t c 1

r~~~i'+ of j,;+ ;0" +k ±K 11 ,VZN\Ce f ý- -.)V"
IMMEDIATE When "Immediately" is used as a Completion Time, theCOMPLETION TIME Required Action should be pursued without delay and in a

controlled manner.
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Frequency
1.4

1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to defiHk~the proper use andapplication of Frequency requirementsD.1'c ach SurveillanceRequirement (SR) has a specified Freqenc in which theO Surveillance must be met in order to meet the associatedL CO. An understanding of the correct application of thespecified Frequency is necessary for compliance with the SR.

EXAMPLES The following examples illustrate the various ways thatFrequencies are specified. In these examples, theApplicability of the LCO (LCO not shown) is MODES 1, 2,and 3.

EXAMPLE 1.4-1

.SURVEILL-ANCE REQUIREMENTS

Example 1.4-1 contains the type of SR most often encounteredin the Technical Specifications (TS). The Frequencyspecifies an interval (12 hours) during which the associatedSurveillance must be performed at least one time.Performance of the Surveillance initiates the subsequentinterval. Although the Frequency is stated as 12 hours, anextension of the time interval to 1.25 times the statedFrequency is allowed by SR 3.0.2 for operationalflexibility. The measurement of this interval continues atall times,-even when the SR is not required to be met perSR 3.0.1 (such as when the equipment is inopera 'ble, avariable is outside specified limits, or the unit is outsidethe Applicability of the LCO). If the interval specified bySR 3.0.2 is exceeded while the unit is in a MODE or otherspecified condition in the Applicability of the LCO, and the

(conti nued)
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INSERT A(PWR')

The "specified Frequency" is referred to throughout this section and each of the Specificationsof Section 3.0, " Surveillance Requirement (SR) Applicability.' The "specified Frequency"consists of the requirement.3 of the Frequency columnn of each Surveillance Requirement, as wellas certain Notes in the Surveillance oolumn which modify performance requirements.

Situations where a Surveillance could be required (i.e., its Frequency could expire), but it is notpossible or not desired to be performed until sometime after the associated L~CO is within itsApplicability, represent potential SR 3.0.4 conflicts. To avoid these conflicts, the SurveillanceRequirement (i.e.,I the Surveillance and/or the Frequency) is stated such that It is only "required"when it can be and should be performed. With a Surveillance Requirement satisfied, SR 3.0.4
imposes no restiction,



req uen cy
1.4

EXAMPLE 1.4-1 (continued)

performance of the Suvilneis not otherwise modified
(refer to Example 1.4-3 (and 1.4-])), then SR 3.0.3 becomes
applicable. A -
If the interval as specified by SR 3.0.2 is exceeded whilethe unit is not in a MODE or other specified condition inthe Applicability of the LCO for which performance of theSR is required, the Surveillance must be performed withinthe Frequency requirements of SR 3.0.2 prior to entry intothe MODE or other specified condition. Failure to do sowould result in a violation of SR 3.0.4.

clarifying.Notes in the Surveillance, in the Frequency, orboth. The remaining examples discuss these special
conditions.

EXAMPLE 1.4-2

SURVEILLANCE REQUIREMENTS

SURVE ILLANCE FREQUENCY

Verify flow is within limits. Once within
12 hours after
ý 25% RIP

AND

24 hours
thereafter

Example 1.4-2 has two Frequencies. The first is a one-timeperformance Frequency, and the second is of the type shownin Example 1.4-1. The logical connector "AND" indicates

(conti nued)
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EXAMPLES EXAMPLE 1.4-2 (continued)

that both Frequency requirements must be met. Each timereactor power is increased from a power level < 25% RTP to
>: 25% RTP, the Surveillance must be performed within
12 hours.

The use of "once" indicates a single performance willsatisfy the specified Frequency (assuming no otherFrequencies are connected by "AND"). This type of Frequencydoes not qualify for the 25% extension 'allowed by SR 3.0.2."Thereafter" indicates future performances must beestablished per SR 3.0.2, but only after a specified
condition is first met (i.e., the "once" performance in thisexample). If reactor power decreases to < 25% RTP, themeasurement of both intervals stops. New intervals startupon reactor power reaching 25% RTP.

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTS

12 hours after Ž: 25% RTP.
- --------------------------------

4
et-i*-fy-o4to4-"channel 

adjustment. 
7 days

The Surveillance shown in Example 1.4-3 need only be

performed at ý: 25% RTP. The interval measurement for the
Frequency of this Surveillance continues at all times, as

escribeed in Example 1.4-1. If t e Survel a o
per ormee within the 7-day (plu 25% per SR 3.0.2) interval,
but operation was < 25%.RTP, i would not constitute ,- As
failure of the SR or failure o meet the LCO. -T~heref.6.rd no
violation of SR 3.0.4 occurs hen changing MODES, even with
the 7-day Frequency not met, provided operation (s-'-9-

<5% RTP. 

A,q

(conti nued)
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INSERT B

The 7-day interval measurement shown in the Frequency column of Example 1.4-3, continuesat all times (as-described in' Examnple 1.4-1). This Surveillance may be satisfactorily performedwithin the interval specified by SR 3.0.2, whether or not the unit operation is < 25 % RTPbetween performances,

As the Note modifies the require pý_formance of the Surveillance, it is construed to be part ofthe "spec 'ified Frequency." Should the 7-day interval specified by SR 3.0.2 be exceeded whileoperation is < 25 % RTP, this Note allows 12 hours after '2 25 % RTP to perform theSurveillance and still consider the performance to be within the "specified Frequency."HTherefore, if....
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EXAMPLE 1.4-3 (continued)

Once the unit reaches 25% RTP, 12 hours would be allowed forcompleting the Surveillance. If the Surveillance were notperformed within this 12-hour interval, there would then be.a failure to perform a Surveillance within the specified
Frequency; then MODE changes would be restricted inaccordance with SR 3.0.4 and the provisions of SR 3.0.3
apply.

-------------- ---- NOTE - - - - - - - - -Not required to e met until in MODE 1.

Verify leakage rates re within limits. 24 hours

Example 1.4-4 specifies that e requirement's of thisSurveillance do not have to et until the unit is inMODE 1. -The interval meas emen for the Frequency of thisSurveillance continues a all time as described inExample 1.4-1. If the urveillance s not performed withinthe 24-hour (plus 25%* er SR 3.0.2) in rval, but the unitis not in MODEl1, t re would be no fail re of the SR norfailure to meet t LCO. Therefore, no vi lation of.SR 3.0.4 o cc urs en changing MODES, even w th the 24-hourFrequency not t, provided the MODE changee s not madeinto MODE 1. Prior to entering MODE 1 (ass umi again thatthe 24-hour requency were not met), SR 3.0.4 wo ld requiresatisfyin the SR.

This e mpl e, specifying when the Surveillance is "r uiredto b met," differs from the other examples, which onlspe ified performance allowances/requirements. When aS veillance is not required to be "met," the acceptanceri teria is not required to be applied to consideration o

(continued)
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0 LITY. That is, . .-1 requires "failure to meet a

performa t veillance or between performances ofth veillance, shal ilure to meet the LCO."
erefore, when the Surveillance ot required to be met,failure does not constitute failure to he LCO.

WOG STS 1A-
I . It-D 04/22/92 12:42pm



JUSTIFICATIONS FOR DEVIATIONS FROM STS 1.0

A. This change reflects comments made by the industry to the NRC at theRSTS P&R review meeting held in Irvine, CA July 13-20, 1992.

1. Change to reflect Watts Bar specific parameter values.

%'2. Change to correct error in the STS.

3. In the definition for CHANNEL CALIBRATION, a comma is needed after theword "display" to separate it from "and trip functions."

4. The term "cycle specific parameter" is used instead of "core operating"
to clarify that the content of the report includes more than "core
operating" limits.

5. The action addressing an-inoperable excore detector has been relocated
to a Note in the QPTR SR 3.2.4.1. This action applies only when the SR
is performed and should be located in the SR.

6. Mode Table clarifications:

a) "Fuel in the reactor vessel" is redundant to the same phrase in
the definition of Mode..

b) The phrase "or with the head removed 1 : is not required "bolts less
than fully tensioned" envelope the head removed.

c) New footnote (b) added to jclalrify and define when a particular
Mode exists. This is consistent with the BWROG Mode Table
footnotes.

7. Reformat of section to make it consistent with other 1.0 Sections. Thisreformatting resulted in combining paragraphs and moving them to theappropriate subsections, i.e., general explanations of specified
Frequency moved from specific example to Ddscription. These changesclarify the frequency of performance issue and how it is addressed in
Surveillance column.

8. This paragraph applies to Example 1.4-4. Example 1.4-4 is notapplicable to WOG and has been deleted from WOG 1.4 section. Also,Example 1.4-4 is deleted. This type of SR notation is not used in WOO
STS.

9. These change are from "White. Paper" provided to and discussed with NRC.These clarifications provide additional details on SR 3.0.4 exceptions
and allowances for Mode changes.



SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2, the combinatio n of THERMAL POWER, Reactor
Coolant System (RCS) highest-loop average temperature, andA pressurizer pressure shall not exceed the SLs specified in
Figure 2.1.1.-i.

2.1. RCS Pressure SL

In MODES 1, 2, 3, 4, and 5, the RCS pressure shall be maintained
:s 2735Qýsig.

2.2

2.2.1

2.2.2

2.2.3

2.2.4

SL Violations

If SL 2.1.1 is violated, restore .compliance and be in MODE 3
within 1 hour.

If SL 2.1.2 is'violated:

'I n M ~DE 1 or 2, restore compliance and be in MODE 3 within 1 hour.
6.-ýIngODE 3, 4, or 5, 'restore compliance within 5 minutes.

Within 1 hour, notify the NRC Operations Center, in accordance
with 10 CER 50.72.

la nt -5.der1,~teftde.Rf.. an dVi c e

A~

(continued)
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2.0

2.2 SL Violations (continued)

2.2.5 Within 30 days a Licensee Event Report (LER) shall be prepared
pursuant to 10 CFR - ýe LER shall be submitted to the NRC,the ec-i ýd in Spec ication 757. 1]--md

e Plant Su eeri rendent a-hd-Vice Prb ident -O<ear Op t io n-
PORC) McýViu et,

2.2.6 Operation of the unit shall not be resumed until authorized by the
NRC.

WOG STS 2.0-304/22/92 12:28pm2.0-3



Reactor Core SLs
B 2.1.1

.B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND GDC 10 (Ref. 1) requires that specified acceptable fuel
design limits are not to be exceeded during steady-state
operation, normal operational transients, and anticipated
operational occurrences (AQOs). This is accomplished by
having a departure from nucleate boiling (DNB) design basis,
which corresponds to a 95% probability at a 95% confidence
level (the 95/95 DNB criterion) that DNB will not occur and
by requiring that fuel-centerline temperature stays below
the melting temperature.

The restrictions of this SL prevent overheating of the fuel
and cladding, as well as possible cladding perforation, thatwould result in the release of fission products to the
reactor coolant. Overheating of the fuel is prevented by
maintaining the steady-state peak linear heat rate (LHR)below the level at which fuel-centerline melting occurs.
Overheating of the fuel cladding is prevented by restricting
fuel operation to within the nucleate boiling regime, where
the heat-transfer coefficient is large and the
cladding-surface temperature is slightly above the
cool ant-saturation temperature;'

Fuel-centerline melting occurs when the local LHR, or power
peaking- in a region of the fuel is high enough to cause the
fuel-centerline temperature to reach the melting point ofthe fuel. Expansion of the pellet upon centerline melting
may cause the pellet to stress the cladding to the point of* failure, allowing an uncontrolled release of activity to the
reactor coolant.

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because ofthe onset of DNB and the resultant sharp reduction in
heat-transfer coefficient. Inside the steam film, high
cladding temperatures are reached, and a cladding-water
(zirconium-water) reaction may take place. This chemical
reaction results in oxidation of the fuel cladding to a
structurally weaker form. This weaker form may lose its
integrity, resulting in an uncontrolled release of activity
to the reactor coolant.

(conti nued)
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Reactor Core SLs
B 2.1.1

BASES

BACKGROUND
(conti nued)

APPLICABLE
SAFETY ANALYSES

The proper functioning of the Reactor Protection System
(RPS) and steam generator'safety valves prevents violation
of the reactor core SLs.

The fuel cladding must not sustain damage as a result of
normal operation and AO0s. The reactor core SLs are
established to preclude violation of the following fuel
design criteria:

a. There must be at least 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience DNB; and

b. The hot fuel pellet in the core must not experience
centerline fuel melting.

The Reactor Trip System (RTS) setpoints (Ref. 2), incombination with all the LCOs, are designed to prevent anyanticipated combination of transient conditions for Reactor
Coolant System (RCS) temperature, pressure, and THERMALPOWER level that would result in a departure from nucleate
boiling ratio (DNBR) of less than the DNBR limit and
preclude the-existence of-flow instabilities.

Automatic enforcement of these reactor core SLs
by the following functions: is provided

a. High pressurizer pressure trip;

b. Low pressurizer pressure trip;

C. Overtemperature AT trip;

d. Overpower AT trip;

e. Power Range Neutron Flux trip; and

f. Steam generator safety valves.

The limitation that the average enthalpy in the hot leg beless than or equal to the enthalpy of saturated liquid alsoensures that the AT measured by instrumentation, used in theRPS design as a measure of core power, is proportional to
core power.

___________(conti nued)
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Reactor Core SLs
8 2.1.1

BASES

APPLICABLE
SAFETY ANALYSES

(conti nued)

SAFETY LIMITS

The SLs represent a design requirement for establishing the
RPS trip setpoints identified previously. LCO 3.4.1, "RCS
Pressure, Temperature, and Flow Departure from Nucleate
Boiling (DNB) Limits," or the assumed initial conditions of
the safety analyses (as indicated in the FSAR, Ref. 2)
provide more restrictive limits to ensure that the SLs are
not exceeded.

The curves provided in Figure B 2.1.1-1 show the loci of
points of THERMAL POWER, RCS pressure, and average
temperature for which the minimum DNBR is not less than the
safety analyses limit, that fuel centerline temperature5 Ža--
remain below melting, that the average enthalpy in the hot
leg is less than or equal to the enthalpy of saturated
liquid, or that the exit quality is within the limits
defined by the DNBR correlation.

The curves are based on enthalpy hot channel factor limits
provided in the COLR. The dashed line of Figure P 2.1.1-1
shows an example of a limit curve at 2235 psig. In*
addition, it illustrates the various RPS functions that are
designed to prevent the unit from reaching the limit.

The SL is higher than the limit calculated when the AFD is
within the limits of the F1(AI) function of the.
overtemperature AT reactor trip. When-the AFD is not within
the tolerance, the AFD effect on'the overtemperature
AT reactor trips will reduce the setpoints to provide
protection consistent with the reactor core SLs (Refs. 3
and 4).

APPLICABILITY SL 2.1.1 only applies in MODES 1 and 2 because these are the
only MODES in which the reactor is critical. Automatic
protection functions are required to be OPERABLE during
MODES 1 and 2 to ensure operation within the reactor core
SLs. The steam generator safety valves or automatic
protection actions serve to prevent RCS heatup to the
reactor core SL conditions or to initiate a reactor trip
function, which forces the unit into MODE 3. Setpoints for

(conti nued)
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Reactor Core SLs
B 2.1.1

BASES (continued)

©
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Figure B 2.1.1-1 (page 1 of 1)
Reactor Core Safety Limits vs. Boundary of Protection

(continued)
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Reactor Core SLs
B 2.1.1

BASES

APPLICABILITY the reactor trip functions are specified in LCO 3.3.1,(continued) "Reactor Trip System (RTS) Instrumentation." In MODES 3, 4,5, and 6, Applicability is not required since the reactor isnot generating significant THERMAL POWER.

SAFETY LIMIT The following SL violation responses are applicable to the
VIOLATIONS reactor core SLs.

2.2.1

If SL 2.1.1 is violated, the requirement to go to MODE 3places the uni-t in a MODE in which this SL is not
applicable.

The allowed Completion Time of 1 hour recognizes theimportance of bringing the unit to a MODE of operation wherethis SL is not applicable, and reduces the probability offuel damage.

2.2.3

If SL 2.1.1 is violated, the NRC Operations Center must benotified within 1 hour, in accordance with 10 CFR 50.72
(Ref.-5).-

2.2.4

If SL 2.1.1 is violated, the Plant and the ~Slk'22 Vice President- ~ ' shall be notified within24 hours. This 24-hour period provides time for the plantoperators and staff to take the appropriate immediate actionand assess the condition of the unit before reporting to thesenior management.

2.2.5

If SL 2.1.1 is violated, a Licensee Event Report shall beprepared and submitted within 30 days to the NRC, the PlantZLJl Rt and the icPresidentEKEý e

(conti nued)
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Reactor Core SLs
B 2.1.1

BASES

SAFETY LIMIT
VIOLATIONS

REFERENCES

2.2.5 (continued)

This requirement is in accordance with 10 CFR 50.73
(Ref. 6).

2.2.6

If SL 2.1.1 is violated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation.

10 CFR 50, Appendix A, GDC 10, 1988

3. WCAP-8.746-A, ch 7

4. WCAP-9273- -A, July 985.

5. 1Q,-CFR 50.72.

,~.. 10 CFR 50.73.

1. Title 10, Code of F *ederal Regulations, Part 50,
Appendix A, General Design Criterion 10, "Reactor
Design," 1988.

2;- Watts Bar FSAR, Section 7.2, "Reactor Trip System".

3. WCAP-8746-A, "Design Bases for the Overtemperature AT
and the Overpower AT Trips," March 1977.

4. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation
Methodology," July 1985.

5. Title 10, Code of Federal Regulations, Part 50.72,
"Immediate Notification Requirements for Operating
Nuclear Power Reactors."

6. Title 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."

WOG SIS 2.0-6 05/06/92 3:00pm
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the'release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure,the continued integrity of the RCS is ensured. According to10 CFR 50, Appendix A, GDC 14, "Reactor Coolant Pressure
Boundary," and GDC 15, "Reactor Coolant System Design"
(Ref. 1), the reactor pressure coolant boundary (RCPB)
design conditions are not to be exceeded during normaloperation and anticipated operational occurrences (AOOs).Also, in accordance with GDC 28, "Reactivity Limits"
(Ref. 1), reactivity accidents, including rod ejection, donot result in damage to the RCPB greater than limited local
yielding.

The design pressure of the RCS i-s 2500 psia. During normal
operation and AO0s, RCS pressure is limited from exceeding
the design pressure by more than 10%, in accordance with
Section III of the American Society of Mechanical Engineers(ASME) Code (Ref. 2). To ensure system' .'integrity, all RCScomponents-~are hydrostatically tested at' 125% of design
pressure, according to the ASME Code requirements prior to(i)initial operation~j when there is no fuel in thecore. Following inception of unit operation, RCS componentsshall be pressure tested, in accordance with the
requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach ofthe RCPB. If such a breach occurs in conjunction with afuel cladding failure, fission products could enter thecontainment atmosphere, raising concerns relative to limitson radioactive releases specified in 10 CFR 100, "Reactor
Site Criteria" (Ref. 4).

(conti nued)
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RCS Pressure SL
B 2.1.2. BASES (continued)

APPLICABLE The RCS pressurizer safety valves, the main steam safetySAFETY ANALYSES valves (MSSVs), and the reactor high-pressure trip havesettings established to ensure that the RCS pressure SL will
not be exceeded.

The RCS pressurizer safety valves are sized to preventsystem pressure from exceeding the design pressure by morethan 120%, as specified in Section III of the ASME Code forNuclear Power Plant Components (Ref. 2). The transient thatestablishes the required relief capacity, and hence valve
size requirements and lift settings, is a complete loss ofexternal load without a direct reactor trip. During thetransient, no control actions are assumed, except that thesafety valves on the secondary plant are assumed to openwhen the steam pressure reaches the secondary plant safetyvalve settings, and nominal feed, suppl~y is maintained.

The Reactor Trip System (RTS ~tlw-Es (Ref. (/, ogetherwith the settings of the MSSVs provide pressure-protection
for normal operation and AO0s. The reactor high-pressuretrip setpoint is specifically set to provide protection
against overpressurization (Ref. 5). The safety analysesfor both the high-pressure trip and-the RCS pressurizersafety valves are performed, using conservative assumptions
relative to pressure control devices.

More specifically, no credit is taken for operation of the
following:

a. Pressurizer power-operated relief valves (PORVs);

b.. S t ea lin rcic val>0; ?
C. Steam Dump System; -- . \9

d. Reactor Control System;

e. Pressurizer Level Control System; or

f. Pressurizer spray valve.

WOG STS(conti nued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

SAFETY LIMITS

APPLICABILITY

SAFETY LIMIT
VIOLATIONS

The maximum transient pressure allowed in the RCS pressure
vessel under the ASME Code, Section III, is 110% of design
pressure. The maximum transient pressure allowed in the RCS
piping, valves, and fittings under [USAS, Section B31.1
(Ref. 6)] is 120% of design pressure. The most limiting of
these two allowances is the 110% of design pressure;
therefore, the SL on maximum allowable RCS pressure is
2735 psig.

SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL
could be approached or exceeded in these MODES due to
overpressurization events. The SL is not applicable in
MODE 6 because the reactor vessel head closure bolts are not
fully tightened, making it unlikely that the RCS can be
pressurized.

The following SL violations are applicable to the RCS
pressure SL.

If the RCS pressure SL is violated when the reactor is in
MODE I or 2, the requirement is to restore compliance and be
in MODE 3 within 1 hour.

Exceeding the RCS pressure SL may cause immediate RCS
failure and create a potential for radioactive releases in
excess of 10 CFR 100, "Reactor Site Criteria" (Ref. 4).

The allowable Completion Time of 1
importance of reducing power level
Where the potential for challenges
minimized.

hour recognizes the
to a MODE of operation
to safety systems is

If the RCS pressure SL is exceeded in MODE 3, 4, or 5, RCS
pressure must be restored to within the SL value within
5 minutes. Exceeding the RCS pressure SL in MODE 3, 4, or 5
is more severe than exceeding this SL in MODE 1 or 2, since
the reactor vessel temperature may be lower and the vessel

(conti nued)
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RCS Pressure SL
B 2.1.2

BASES

SAFETY LIM]
VIOLATIONS

Q~)
_~(continued)

material, consequently, less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. The
action does not require reducing MODES, since this would
require reducing temperature, which would compound the
problem by adding thermal gradient stresses to the existing
pressure stress.

2.2.3

If the RCS pressure SL is violated, the NRC Operations
Center must be notified within 1 hour, in accordance with
10 CFR 50.72 (Ref. 7).

2.2.4

.,CSpressure SL is violated, the Plant Sve14-tetýe
tnhe Vice President Nuelear Operi±L;i.,1  shall be notified

within 24 hours. The 24-hour period provides time for the
plant operators and staff to take the appropriate immediate

.action and assess the condition of'the unit before reporting
to senior management.

2.2.5

If the RCS pressure SL is violated, a Licensee Event Report
shall be Prepared and submitted within 30 days to the NRC,
'--' Plant-' ý and the.i ice-Presi dent; ~ ý4pera-+* ' _- This requirement is in accordance with
10 CFR 50.73 (Ref. 8).

2.2.6

If the RCS pressure SL is violated, restart of the unit
shall not commence until authorized by the NRC. This
requirement ensures the NRC that all necessary reviews,
analyses, and actions are completed before the unit begins
its restart to normal operation.

(conti nued)
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RCS Pressure SL
B 2.1.2

BASES (continued)

REFERENCES 1 \0 CFR 50, Appendix A, GOC 14, GOC 15, and GOC 28.
2. Amer &kn Society of Mechanical Engineers, Boi0 -andPressurd.'-' essel Code, Section III, Articlee -7000.
3. American SocietyX of Mechanical Engine , Bailer and

Pressure Vesse7 ýo e, Section XI, idle IWX-5000.

4. 10 CFR 100.

5. FSAR, Section [7.2].

6. USAS B31.1, Stn ard Code for Pres e Piping,
American Society of Mechanical Enginee 1967.

7. 10 C-R 50.72.

8. 10 CFR 50.73.

1. Title 10, Code of Federal Regulations, Part 50,Appendix A, General Design Criterion 14, )'Reactor
Coolant Pressure Boundary"; General Design.Criterion 15.,. "Reactor Coolant System Design"; andGeneral. Design Criterion 28, ."Reactivity Limits."

2. American Society of Mechanical Engineers, Boiler and
SPressure Vessel Code, Section III, "Nuclear Power
Plant Components," Article NB-7000, "Protection
Against Overpressure."

3. American Society of Mechanical Engineers, Boiler andPressure Vessel Code, Section XI, IWX-5000, "System
Pressure Tests".

4. Title'10, Code of Federal Regulations, Part 100,
"Reactor Site Criteria".

5. Watts Bar FSAR, Section 7.2, "Reactor Trip System"..-

6. USAS B31.1, "Standard Code for Pressure Piping,"
American Society of Mechanical Engineers, 1967.

7. Title 10, Code of Federal Regulations, Part
50.72, "Immediate Notification Requirements for
Operating Nuclear Power Reactors.'

8. Title 10, Code of Federal Regulations, Part 50.73,
"Licensee Event Report System."

9. Watts Bar FSAR, Section 10.3, "Main Steam Supply
System."( p

WOG STS

105pm



JUSTIFICATIONS FOR DEVIATIONS FROM STS 2.0

1. Change to reflect Watts Bar specific terminology.

2. Change to reflect Watts Bar specific parameter values.

3. Watts Bar prefers to use the expanded reference description in the Bases.

4. Change to correct error in the STS.

5. On Figure B 2.1.1-1, "OP DELTA T" and "OT DELTA T" are annotated in error.
They should be indicated just the opposite.

6. In the Applicable Safety Analyses section, Item b. should read, "Steam
Line PORVs." A steam line relief valve could mean a safety valve or PORV.
A steam Line would better describe what is intended.



LCOs and SRs
3.0

3.0 LIMITING CONDITIONS FOR OPERATION (LCOs) AND SURVEILLANCE REQUIREMENTS
(SRs)

LCOs LCO 3.0.1

LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in
LCO 3.0.2.

LCO 3.0.2

Upon discovery of a failure to meet an LCO, the Required
,7Actions of the associated Conditions shall be metq P'Xe-e+ -DSSLCO -?.0i.16
If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time(s), completion
of the Required Action(s) is not required unless otherwise
stated.

LCO 3.0.3-

When an LCO is not met and the associated ACTIONS are not
met or an associated ACTION is not provided, the unit shall

* be placed in a MODE or other specified condition in which
the LCO is not applicable. Action shall be initiated within

*1 hour to place the unit,. as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

C. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the
individual Specifications.

Where corrective measures are completed that permit
operation in accordance with the LCO or ACTIONS, completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 is applicable in MODES 1, 2, 3, and 4.

(conti nued)
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LCOs and SRs
3.0

LCOs LCO 3.0.4
(continued)

When an LCO is not met, entry into a MODE or other specifiedcondition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continuedoperation in the MODE or other specified condition in theApplicability for an unlimited period of time. ThisSpecification shall not prevent changes in MODES or otherspecified conditions in the Applicability that are required
to comply with ACTIONS.

Exceptions to this Specification are stated in the*individual Specifications. Tes exceptions allow entry(,~into MODES or other specifie 'h tosi h
Applicability when the associ'- Fd ACTIONS to be entered
allow unit operation in the MODE or other spec~ifiedcondition in the Applicability only for a limited period of
time.

LCO 3.0.5

Equipment removed from service or declared inope-rable tocomply with ACTIONS may be returned to service underadministrative control- solely to perform testing required todemonstrate its OPERABILITY or the OPERABILITY of otherequipment. This is an exception to LCD 3.0.2 for the systemreturned to service under administrative control-to perform
the testing required to demonstrate.-OPERABILITY.

LCO 3.0.6

When a supported system LCO is not met sblely due to asupport system LCO not being met, the Conditions andRequired Actions associated with this supported system arenot required to be entered. Only the support system LCOACTIONS are required to be entered. This is an exception toLCD 3.0.2 for the supported system. In this event,additional evaluations and limitations may be required inaccordance with Specification 5.8, "Safety Function
Determination Program." If a loss of safety function isdetermined to exist by this program, the appropriate
Conditions and Required Actions of the LCD in which the lossof safety function exists are required to be entered.

(continued)
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LCOs and SRs
3.0

LCOs LCO 3.0.6 (continued)

When a support system's Required Action directs a supported
system to be declared inoperable or directs entry into
Conditions and Required Actions for a supported system, the
applicable Conditions and Required Actions shall be entered
in accordance with LCO 3.0.2.

SRs SR 3.0.1

SRs shall be met during the MODES or other specified
conditions in the Applicability for individual LCOs, unless
otherwi~se stated in the SR.. Failure to meet a Surveillance,
whether such failure is experienced during the performance
of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCD. Failure'to
perform a Surveillance within the specified Frequency shall
be failure to meet the LCO except as provided in SR 3.0.3.
Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

SR 3.0.2

The specified Frequency for each SR is met if the
Surveillance is performed within 1.25 times the interval
specified in the Frequency, as measured from the previous
performance or as measured from the time a specified
condition of the Frequency is met.

For Frequencies specified as "once," the above interval
extension does not apply.

If a Completion Time requires periodic performance on a1once per..." basis, the above Frequency extension applies
to each performance after the initial performance.

Exceptions to this Specification are stated in the
individual Specifications.

(conti nued)
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LCOs and SRs
3.0

SRs SR 3.0.3
(conti nued)

If it is discovered that a Surveillance was not performed
within its specified Frequency, then compliance with the
requirement to declare the LCO not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay
period is permitted to allow performance of the
Surveillance.

If the Surveillance is not performed within the delay
period, the LCO must immediately be declared not met, andthe applicable Condition(s) must be entered.. The Completion
Times of the Required Actions begin immediately upon
expiration of the delay period.

When the Surveillance is performed within the delay period
and the Surveillance is not met, the LCO must immediately be
declared not met, and the applicable Condition(s) must be
entered. The Completion Times of the Required Actions begin
immediately upon failure to meet the Surveillance.

SR' 3.0.4

-Entry into a MODE or other specified condition in the
Applicability of an LC0~shall not be made unless the LCO's
Surveillances have been met within their specified
Frequency. This provision shall not prevent passage throughor to MODES or other specified conditions in complianc~e with'
Required Actions.

WOG STS A A
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LCO and SRs
B 3.0

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCOs) AND SURVEILLANCE REQUIREMENTS
(SRs)

BASES ~ L, '- ~T

LCOs LCO 3.0.1 through LCO 3.0.6 establish the generalrequirements applicable to all Specific tiosadapya
all times, unless otherwise stated. 1

[CO 3.0.1 
0 i hPe-( .

LCO 3.0.1 establishes the Applicability statement withineach individual Specification as the requirement for whenthe LCO is required to be met (i.e., when the unit is in theMODES or other specified conditions of the Applicability
statement of each Specification).

LCO 3.0.2

LCO 3.0.2 establishes that upon discovery of a failure tomeet an LCO, the associated ACTIONS shall be met. The.Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that anACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within.specified Completion *Times when the requirements of an LCOare not met. This Specification establishes that:

a. Completion of the Required Actions- within the
specified Completion Times cons-titutes compliance with
a Specification; and

b. Completion of the Required Actions is not required
when an LCO is met within the specified Completion
Time, unless otherwise specified.

There are two basic types of Required Actions. The firsttype of Required Action specifies a time limit in which theLCO must be met. This time limit is the Completion Time torestore an inoperable system or component to OPERABLE statusor to restore variables to within specified limits. If thistype of Required Action is not completed within thespecified Completion Time, a shutdown may be required to

(conti nued)
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[COs and SRs
3.0

BASES

LCOs LCO 3.0.2 (continued)

place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correction of the entered Condition
is an action that may always be considered upon entering
ACTIONS.) The second type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.

Completing the Required Actions is not required when an LCDis met or is no longer applicable -it~hiffl the asszoziated-=
'~2 ---emp-e-ie~i-~sunless otherwise- stated in the individual
Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
aNI ass * ted. Condition 

.ý The individual LCD's
ACTIONS specify the Required Actions where this is the case.
An example of this is in LCD 3.8.1, "AC Sources- Operating."

The Completion Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons. for intentionally
relying~on the ACTIONS include, but~lare not limited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of opera 'tional
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.Doing so limits the time both subsystems/trains of a safety
function are inoperable and limits the time other conditions
exist which result in LCD 3.0.3 being entered. Individual
Specifications may specify a time limit for performing an SRwhen equipment is removed from service or bypassed for
testing. In this case, the Completion Times *of the Required
Actions are applicable when this time limit expires, if the

~ ~- 'c ov-2 (conti nued)
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[COs and SRs
3.0

BASES

[COs [CO 3.0.2 (continued)

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other specified condition in which a4w42-ckrSpecification becomes applicable. In this case, theCompletion Times of the associated Required Actions would Japply from the point in time that the new Specification
becomes applicable, and the ACTIONS Condition(s) are
entered.

LCO 3.0.3

[CO 3.0.3 establishes the actions that must be implemented
when an LCO is not met and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means thatno comb~ination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
condition of the unit. Sometimes, possible
combinations of Conditions are such that entering
[CO 3.0.3 is warranted; in such cases, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that [CO 3.0.3 be entered
immediately.

This Sp 'ecification delineates the time limits for placingthe unit in a safe MODE or other spec~ified condition whenoperation cannot be maintained within the limits for safeoperation as defined by the [CO and its ACTIONS. It is notintended to be used as an operational convenience thatpermits routine voluntary removal of redundant systems orcomponents from service in lieu of other alternatives thatwould not result in redundant systems or components being
inoperable.

Upon entering [CO 3.0.3, 1 hour is allowed to prepare for anorderly shutdown before initiating a change in unit
operation. This includes time to permit the operator to

(conti nued)
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LCOs and SRs

BASES3.

LCOs LCO 3.0.3 (continued)

coordinate the reduction in electrical generation with theload dispatcher to ensure the stability and availability ofthe electrical grid. The time limits specified to reachlower MODES of operation permit the shutdown to proceed in acontrolled and orderly manner that is well within thespecified maximum cooldown rate and within the capabilitiesof the unit, assuming that only the minimum requiredequipment is OPERABLE.. This reduces thermal stresses oncomponents of the Reactor Coolant System and the potentialfor a plant upset that could challenge safety systems under:ji conditions to which this Specification applies. The use andinterpretation of specified times to complete the actions of
(*ý LCO 3.0.'31-4.ha-1-1econsistent with the discussion ofSection 7.3, Completion Times.

A unit shutdown required in accordance with LCO 3.0.3 may beterminated and LCO 3.0.3 exited if any of the following
occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

C. ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicable from thepoint in time that the Condition is initially enteredand not from the time LCO 8.0.3 is exited.

The time limits -of Specification 3.0.3 allow 37 hours for-the unit to be in MODE 5 when a shutdown is required duringMODE 1 operation. If the unit is in a lower MODE ofoperation when a shutdown is required, the time limit forreaching the next lower MODE applies. If a lower MODE isreached in less time than allowed, however, the total.allowable time to reach MODE 5, or other applicable MODE, isnot reduced. For example,. if MODE 3 is reached in 2 hours,then the time allowed for reaching MODE 4 is the next11 hours, because the total time for reaching MODE 4 is notreduced from the allowable limit of 13 hours. Therefore, ifremedial measures are completed that would permit a return

(continued)
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[COs and SRs
3.0

BASES

[COs [CO 3.0.3 (continued)

to MODE 1, a penalty is not incurred by having to reach a
lower MODE of operation in less than the total time allowed.

In MODES 1, 2, 3, and 4, [CO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of [CO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
Condition required by [CO 3.0.3. The requirements of
[CO 3.0.3 do not apply in other specified conditions of the
Applicability (unless in MODE 1, 2, 3, or 4) because the *ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

Exceptions to [CO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with [CO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this j.~in 6~

7 CO-T. 7. 1 , "Fuel Storage Pool Water [evel." [CO 3.7 . Q h-a s
aan Applicability of "During movement of irradiated fuel0 assemblies in the fuel storage pool." Therefore, this [COca b api]cable .-a or all MODES. If the [CO and theRequired-c saf`§of [CO73. . are not met wh~ile in MODE* 1,2, or 3, there is no safety benefit to be gained by placingteunit in a shutdown condition. The Required Action of(j3N-~r3y 5 of "Suspend movement of irradiated fuel

"-~'assmblies iff the fuel storage pool" is the appropriate
Required Action to complete in lieu of the actions of[CO 3.0.3. These exceptions are addressed in the individual
Specifications.

[CO 3.0.4

[CO 3.0.4 establishes limitations on changes in MODES orother specified conditions in the Applicability when an LCOis not met. It precludes placing the unit in a different
MODE or other specified condition when the following exist:

a. The requirements *of an [cI n the MODE or other
specified condition to b 6eeerejre not met; and

____ ___ ___ ___ ____ ___ ___ ___(continued)
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LCOs and SRs

BASES3.

[COs LCO 3.0.4 (continued) UCO

b. Continued noncompliance with these requirements would
result in the unit being required to be placed in a
MODE or other specified condition in which the LCO
does not apply to comply with the Required Actions.

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in aMODE or other specified condition provides an acceptable
level of safety for continued operation. This is withoutregard to the status of the unit before or after the MODEchange. Therefore, in such cases, entry into a MODE orother specified condition in the Applicability may be madein accordance with the provisions of the Required Actions.
The provisions of this Specification should not beinterpreted as endorsing the failure to exercise the goodpractice of restoring systems or components to OPERABLE
status before unit startup.

The provis~ions of [CO 3.0.4 shall not prevent changes inMODES or other specified conditions i-n the Applicability
provisions of LCO 3.0.4 shall not prevent changes in MODES
or~other specified conditions in the Applicability that
result from a normal shutdown.

Exceptions to LCO 3.0.4 are stated in the individual
Specifications. Exceptions may apply to all the ACTIONS orto a specific Required Al-n of a Specification.

SR 3.0.1.S Threoreo~ncopinewthLO30.4,o wh

Howeverreilae dos must bemtavERBLIYpro to

ýe prfomed n te asocited noprabl e (comnti(nued)
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[COs and SRs
3.0

BASES

LCOs [CO 3.0.4 (continued)

declaring the associated equipment OPERABLE (or variable
within limits) and restoring compliance with the affected
[CO.

[CO 3.0.5

[CO 3.0.5 establishes the allowance;retin equipment
to service under administrative controls when it has beenremoved from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is toprovide an exception to [CO 3.0.24to allow the performance
of SRs to demonstrate:. e.

a. The OPERABILITY of the equi~pment being rrett~urned to
s e r v i c e ; o rd 

t ob. The OPERABILITY of other equipment. ~&c~e~~e

The adipinistrative controlT~re.--ansure the time theequipment is returned to service in conflict with the
requirements of the ACTIONS is limited to the time Tiabsolutely necessary to perform the allowed SRs. Ti
Specification does not provide time to perform any other
preventive or corrective maintenance.

An example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment
isolation valve that has been closed to comply with Required
Actions, and must be reopened to perform the SRs.

An example of demonstrating the OPERABILITY of other
equipment is taking an inoperable channel or trip system outof the tripped condition to prevent the trip function fromoccurring during the performance of an SR on another channelin the other trip system. A similar example ofdemonstrating the OPERABILITY of other equiipment is taking
an inoperable channel or trip system out of the trippedcondition to permit the logic to function and indicate theappropriate response during the performance of an SR onanother channel in the same trip system.

(conti nued)
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LC~s and SRs
3.0

BASES

LCOs
(continued) LCO 3.0.6 AVJe

LCO 3.0.6 establishes an exception to LC 3.0.2 for support
systems that have an LCO specified in t Technical
Specifications (TS). This exception is eG&aybecause
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO beentered solely due to the inoperability of the support
system. This exception is justified because the actions
that are required to ensure the unit is maintained in a safecondition are specified in the support system LCO's RequiredActions. These Required Actions may include entering thesupported system's Conditions and Required Actions or may
specify other Required Actions.

When a support system is inoperable and there is an LCOspecified for it in the TS, the supported system(s) are
required to be declared inoperable if determined to beinoperable as a result of the,' support system inoperability.
However, it is not necessary to enter into the supportedsystems' Conditions and Required Actions unless directed'to
do so by the support system's Required Actions. T he
confusion and inconsistency of itrrtto~
requirements related to the, entry into multiple Cos,Conditions and Required Actions are eliminated by providing,

~ -& s~$oree CO sý-e*However ther ar in ncos w ere a s ppo syte'

Required Acton fo th supote sysem T is ma iocuollther Reureaction. Regtardlneessar tof weenther uit is

immediate or a t r s m e a , w e up port syst em 'sReqirtied inacsf odtion dirct ah supporte system tob ecae

Actonser foere asuprted systnem the aaspplicablsem Codtos

adRequired Actions shalltbe enpoterd insem accordan ccwit

Spmeifiatlyon 5.,"afteoet Functione Determintion perfogram"sm
(SFhe) Rensuires lcton.Rgrlss of safetyr fucto is dtce n

(conti nued)
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LCOs and SRs
3.0

BASES

[COs [CO 3.0.6 (continued)

appropriat' actions are taken. Upon failure to meet two ormore LCOs att,:actm an evaluation shall be made todetermine if loss of safety function exists. Additionally,other limitations, remedial actions, or compensatory act~ionsmay be identified as a result of the support system
inoperability and corresponding exception to entering
supported system Conditions and Required Actions. The SFDPimplements the requiremen~t CO306

Cross train checks toQ4 a oss of safety function forthose support systems that support multiple a44d rcdund nt0.Qsafety systems are required. The cross train check verifiesthat the supported systems of the PERABLE su portsystern.?are OPERABLE, thereby ensuring safety unction isretained. If this evaluation determines that a loss ofsafety function exists, the appropriate Conditions andRequired Actions of the [CO in which the loss of safeety
function exists are required to be entered. r

SRS, SR 3.0.1 through SR 3.0.4 establish the general requirements
applicable to all Specifications an apply at all times,unless otherwise stated. ic~ 0  < .,
SR 3.0.1

SR 3.0.1 establishes the requirement that SRs must be metduring the MODES or other specified conditions in theApplicability for which the requirements of the [CO apply,unless otherwise specified in the individual SRs. ThisSpecification is to ensure that Surveillances are performedto verify the OPERABILITY of systems and components, andthat variables are within specified limits. Failure to meeta Surveillance within the specified Frequency, in accordancewith SR 3.0.2, constitutes a failure to meet an [CO.

Systems and components are assumed to be OPERABLE when theassociated SRs have been met. Nothing in this

(conti nued)
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LCOs and SRs
3.0

BASES

SRs SR 3.0.1 (continued)

Specification, however, is to be construed as implying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperabie,
although still meeting the SRs; orA

b. The requirements of the Surveillance(s) are known not
to be' met between required Surveillance performances.

Surveillances do not have to be performed when the unit isin a MODE or other specified condition for which the
requirements of the associated [CO are not applicable,
unless otherwise specified. The SRs associated with a testexception are only applicable when the test exception isused as an allowable exception to the requirements of a
Specification.

Surveillances, including Surveillances invoked by RequiredA Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedial measu that apply.lar~es e,ýhave to be mt in accordance with SR 3.0 21 nior to
returning ipment to OPERABLE s

Upon completion of maintenan ,ap opria ai ntenance
testing is reu ed to decl e equipment OPERABLE. Thisinc ude applicable &Rin accordance with SR 3.0.2.Post maintenance testing may not e possi -e in the curren3 Svr\ MODE or other spec.ified conditions in th'e Applicability due
to the necessary unit parameters not having been
established. In these situations, the equipment may be
considered OPERABLE provided testing has been satisfactorilycompleted to the extent possible and the equipment is not
otherwise believed to be incapable of performing itsfunction. This will allow operation to proceed to a MODE orother specified condition where other necessary post
maintenance tests can be completed.

a r-a f\6+ 1 ,d d+e'
SR 3.0.2 fv05 

.ec-y:ýc

SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required

(conti nued)
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LCOs and SRs
3.0

BASES

SR 3.0.2 (conti nued)

Action with a Completion Time that requires the periodic
performance of the Required Action on a "once per
interval.

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers plant operating conditions that may
not be suitable for conducting the Surveillance (e.g.,
transient conditions or other ongoing Surveillance or
maintenance activities).

The 25% extehsion does not significantly degrade the
reliabil.ity that results from performing the Surveillance at
its specified Frequency. This is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with theSRs. 'The exceptions to SR 3.0.2 are those Surveillances forwhich the 25% extension of the interval specified in the
Frequency does not apply. These exceptions are stated in
the individual Specifications. An example of.where SR 3.0.2does not apply is a Surveillance with a Frequency of ."in
accordance with 10 CFR 50, Appendix J, as modified byapproved exemptions." The requirements of regulations takeS precedence over the TS. The TS cannot in and of themselves
extend a test interval specified in the regulations.

Therefo ethre -we*41d-b~-a Note in the Frequency stating,

7 lis "R 3.0-.2 is not applicable."

As stated in SR 3.0.2, the 25% extension also does not apply
to the initial portion of a periodic Completion Time that,
requires performance on a "once per . . ." basis. The 25%extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with asingle Completion Time. One reason for not allowing the 25%extension to this Completion Time is that such an action
usually verifies that no loss of function has occurred bychecking the status of redundant or diverse components or
accomplishes the function of the inoperable equipment in an
alternative manner.

(conti nued)
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LCOs and SRs
3.0

BASES

SRs SR 3.0.2 (continued)

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals or periodic Completion Time intervals
beyond those specified.

SjR 3.0-3

SR 3.0.3 establishes the flexi bility to defer declaring
Cr .+~~. affected equipment inoperable or an affected variable

outside the specified limits when a Surveillance has notblvr1-o~ }~Q been completed within the specified Frequency. A delay
period of up to 24-1hours applies from the point in time thatit is discovered that the Surveillance has not beenperformed in accordance with SR 3.0.2, and not at the time'Preqv rA -ýthat the specified Frequency was not met. 4Q

vvh C~kPve1,r S This delay period provides an adequate time-+ tocomplete Surveillances that have been missed. This delay
period permits the completion of a Surveillance beforecomplying with Reguired Actions or other remedial measureswe~uld be -rcgie ýthat might preclude completion of the
Surveillance.

The basis for this delay period includes consideration ofunit conditions, adequate planning, availability of.pe'rsonnel, the time required to perform the Surveillance,,the safety significance of the delay in completing therequired Surveillance, and the recognition that the mostprobable result of, any particular Surveillance beingperformed is the verification of conform th th
When a Surveillance with a Frequen cy n ont i m
intervals, but upon specified unit conditions or operationalsituations, is discovered not to have been performed whenspecified, SR 3.0.3 allows the full delay period of 24 hoursto perform the Surveillance.

SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

(conti nued)
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LCOs and SRs

3.0

BASES

SRs SR 3.0.3 (continued)

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delayperiod established by SR 3.0.3 is a flexibility which is notintended to be used as an operationial convenience to extend
Surveillance intervals.

If a Surveillance is not completed within the allowed delayperiod, then the equipment is considered inoperable or thevariable is considered outside the specified limits and theCompletion Times of the Required Actions for the applicable
[CO Conditions begin immediately upon expiration of thedelay period. If a Surveillance is failed within the delayperiod, then the equipment is inoperable, or the variable isoutside the specified limits and the Completion Times of theRequired Actions for the applicable [CO Conditions beginimmediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay periodallowed by-this Specification, or within the Completion Timeof the ACTIONS, restores compliance with SR 3.0.1.

SR 3.0.4

SR 3.0.4 establishes the requirement thatý all applicable SRsmust be met before entry into a MODE or other specified
condition in the Applicability.

This Specification ensures that system and component
OPERABILITY requirements and variable limits are met beforeentry into MODES or other specified conditions in theApplicability for which these systems and components ensuresafe operation of the unit. This Specification applies tochanges in MODES or other specified conditions in theApplicability associated wjth unit shutdown as well as
startup.

The provisions of SR 3.0.4 shall not prevent changes inMODES or other specified conditions in the Applicability
that are required to comply with ACTIONS.

(continued)
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LCOs and SRs
3.0

BASES

SR 3.0.4 (conti nued)

The precise requirements for performance Iof SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions
necessary for meeting the SRs i '~odno'?t h

-~ eurments of SR 3.0.1 are specified in the Frequency, in
the Surveillance, or both. This allows performance of-Surveillances when the prerequisite condition(s) specified
in a Surveillance procedure require entry into the MODE or
other specified condition in the Applicability of the
associated LCO prior to the performance or completion of aSurveillance. A Surveillance that could not be performed
until after entering the LCO Applicability, would have its
Frequency specified such that it is not "due" until the
specific conditions needed are met. Alternately, the
Surveillance may be stated in the form of a Note as not
required (to be met or performed) until a particular event,condition, or time has been reached. -The5SRs are annotate~Z

Section 1.4, Frequency.

v~yi-4

of
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JUSTIFICATIONTS FOR DEVIATIONS FROM STS 3.0

A. This change reflects comments made by the industry to the NRC at the RSTS
P&R review meeting held in Irvine, CA July 13-20, 1992.

1. Change to reflect Watts Bar specific LCO references.

2. This change makes the bases consistent with the SR 3.0.3.



SOM -T avg > 200*F

3.1 REACTIVITY CONTROL SYSTEMS

3. 1.1 SHUTDOWN MARG IN (SDM: -Tag > 200*F 0

LCO 3.1.1 SDM shall b :1 kk

APPLICABILITY: MODE A , ~ D

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within limit.-- A.1 Initiate boration to 15 minutes
restore SOM to within
limit.

SURVEILLANCE REQUIREMENTS

`'SR 3.1.1.1 Verify SOM is L. 1.6j/. Ak/k. 2 or

WOG STS
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SDM -T ag> 200OF
agB 3.1.1. B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARG IN (SDM) -Ta > 200 0F

BASES

BACKGROUND According to GOC 26 (Ref. 1), the reactivity control systemsmust be redundant and capable of holding the reactor coresubcritical when shut down under cold conditions.Maintenance of the SDM ensures that postulated reactivityevents will not damage the fuel.

SOM requirements provide sufficient reactivity margin toensure that acceptable fuel design limits will not beexceeded for normal shutdown and anticipated operationaloccurrences- (AOOs). As such, the SDM defines the degree ofsubcriticality that would be obtained immediately followingthe insertion or ~eefem- frall shutdown and control rods,assuming that the singl rod cluster assembly of highestreactivity worth is fu lly wit hdrawn
+rp IP qThe system design requires that two independent reactivitycontrol systems be provided, and that one of these systemsbe capable of maintaining the core subcritical under coldconditions. These requirements are provided by the-use of'movable control assembl'ies and soluble boric acid in theReactor Coolant System (RCS). The Control Rod System cancompensate for the reactivity effects of the fuel and watertemperature changes accompanying power level changes overthe range from full-load to no-load. In addition, theControl Rod System, together with the gdt' 

-provide the SDM ddring power operation. o i-i capable Of T Cmaking the core subcritical~rapidly enough fo "prevent gýS ,exceeding acceptable fuel damage limits, assuming that the 2rod of highest reactivity worth remains fully withdrawn.The soluble boron system can compensate for fuel depletionduring operation and all xenon burnout reactivity changesand maintain the reactor subcritical under cold conditions.
During power operation, SDM control is ensured by operatingwith the shutdown banksA~j ~ .td and the controlbanks within the limits of LCO 3.1.7, "Control BankInsertion Limits." When the unit is in the shutdown andrefueling modes, the 5DM requirements are met by means ofadjustments to the RCS boron concentration.

(conti nued)
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SDM -T avg > 200*F
B 3.1.1

BASES (continued)

APPLICABLE The minimum required SOM is assumed as an initial conditionSAFETY ANALYSES in safety analyses. The safety analysis (Ref. 2)establishes an SOM that ensures specified acceptable fueldesign limits are not exceeded for normal operation andAO0s, with the assumption of the highest worth rod stuck outon fri~-

The acceptance criteria for the SDM requirements are thatspecified acceptable fuel design limits are maintained.This is done by ensuring that:

a. The reactor can be made subcritical from all operatingconditions, transients, and Design Basis Events;
b. The reactivity transients associated with postulatedaccident conditions are controllable within acceptablelimits (departure from nucleate boiling ratio (DNBR)',fuel-centerline temperature limits for AO0s, and::: 280 cal/gm energy deposition for the rod ejectionaccident); and

C. The reactor will be maintained sufficientlysubcritical to preclude inadvertent criticality-in the- shutdown. condition.

The most limiting accident for the SOM requirements is basedon a main steam.:line break (MSLB), as described in theaccident analysis (Ref. 2). The increased steam flowresulting from a pipe break in the main steam system causesan increased energy removal from the affected steamgenerator (SG), and consequently the RCS. This results in areduction of the reactor coolant temperature. The resultantcoolant shrinkage causes a reduction in pressure. In thepresence of a negative moderator temperature coefficient,this cooldown causes an increase in core reactivity. As RCStemperature decreases, the severity of an MSLB decreasesuntil the MODE 5 value is reached. The most limiting MSLB,with respect to potential fuel damage before a reactor tripoccurs, is a guillotine break( of a main steam line insidecontainment initiated at the end of core life. The positivereactivity addition from the moderator temperature decreasewill terminate when the affected SG boils dry, thusterminating RCS heat removal and cooldown. Following theMSLB, a post-trip return to power may occur; however, nofuel damage occurs as a result of the post-trip return to

(continued)
WOG STS 
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SDM-Tavg > 200*F
B 3.1.1

SBASES

APPLICABLE power, and THERMAL POWER does not violate the Safety LimitSAFETY ANALYSES (SL) requirement of SL 2.1.1.
(continued)

In addition to the limiting MSLB transient, the SOMrequirement must also protect against:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or lowpower condition;

C. Startup of an inactive reactor coolant pump (RCP); and
d. Rod ejection.

Each of these events is discussed below.

In the boron dilution analysis, the required SOM defines thereactivity difference between an initial subcritical boronconcentration and the corresponding critical boronconcentration. These values, in conjunction with theconfiguration of the RCS and the assumed dilution flow rate,directly affect the results of the analysis. This event ismost limiting at the beginning of core life, when criticalboron concentrations are highest-.

Depending on the 'system initial conditions and reactivityinsertion rate, the uncontrolled rod withdrawal transient isterminated by either a high power level trip, or a highpressurizer pressure trip. In all cases, power level, RCSpressure, linear heat rate, and the DNBR do not exceedallowable limits.

The startup of an inactive RCP will not result in a "coldwater" criticality, even if -the maximum difference intemperature exists between the SG and the core. The maximumpositive reactivity addition that can occur due to aninadvertent RCP start is less than half the minimum requiredSOM. An idle RCP cannot, therefore, produce a return topower from the hot standby condition.

The withdrawal of control rods from subcritical or low powercondi'tions adds reactivity to the reactor core, causing boththe core power level and heat flux to increase withcorresponding increases in reactor coolant temperatures and

(continued)
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SDM -T > 200OFavg B 3.1.1

BASES

APPLICABLE pressure. The withdrawal of rods also produces aSAFETY ANALYSES time-dependent redistribut~ion of core power.(continued)
SDM satisfies Criterion 2 of the NRC Policy Statement. Eventhough it is not directly observed from the control'room,SOM is considered an initial condition procrss variablebecause it is periodically monitored to ensure that the unitis operating within the bounds of accident analysisassumptions.

LCO SDM is a core design condition that can be ensured duringoperation through control rod positioning (control andshutdown banks) and through the soluble boron concentration.
The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidentsare the most limiting analyses that establish the SDM valueof the LCD. For MSLB accidents, if the LCO is violated,there is a potential to exceed the DNBR limit and to exceed10 CFR 100, "Reactor Site Criteria," limits (Ref. 4). Forthe boron di 'lution accident, if the LCO is violated, theminimum required time assumed for operator action toterminate dilution may, no longer be applicable.

APPLCABIIT IFMODS 3and 4, the SOM requirements are applicable to -provide sufficient negative reactivity to meet theassumptions of the safety analyses discussed above.-j1nMODE 5, SDM is addressed by LCD 3.1.2, "SHUTDOWN MARG rIN(SDM)- T g< 2O0oF.l3_Qjn MODE 6, the shutdown reactivityrequiremaent-s are given in LCD 3.9.1, "Boron Concentration."In MODES 1 and 2, SDM is ensured by complying withLCD 3.L$ 'ntown BanK nsert1on Limfts," and LCQ 3.1.7.

ACTIONS A.1

If the SDM requirements are not met, boration must beinitiated promptly. A Completion Time of 15 minutes isadequate for an operator to correctly align and start therequired systems and components. It is assumed thatboration will be continued until the SDM requirements aremet.

(conti nued)
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SfJM-Tavg > 200*F
B 3.1.1

BASES

ACTIONSA-1 (continued)

In the determination of the required combination of borationflow rate and boron concentration, there is no uni ure uirement that must be sat isfie~dý.Siinc~e it is imperativ
rto raise te 5oron conce nt ra tion of the RCS as soon aseratipossible, the boron concentration should be a highlyconcentrated solution, such as that normally found in theboric acid storage tank, or the borated water stora e tanThe operator shoul borate with the best source avai a lefor the plant conditions.

1%n Ak/kmin muthberevrdana boration flow ratethtie orelfe
[n cor gplitfsposbe to increase theRC boron concentrationisa

of the RCS by 100-ppm in approximately 35 minutes. If aboron worth of 10 pcm/ppm is assumed, this combination ofparameters Will increase the SOM by 1% Ak/k. These borationparameters of [ ] gpm and [ -] ppm represent typical valuesand are provided forteproeo of rigas cfcexample. rteproeo feigaseii

SURVEILLANCE
.REQUIREMENTS

SR 3. 1.1. 1

In MODES 1 and 2, SDM is verified by observing that therequirements of LCO 3.1.6 and LCO 3.1.7 are met.' In theevent that a rod is known to be untrippable, however, SDMverification must account for the worth of the untrippablerod as well as another rod of maximum worth.
ANd

fn MODES 4* andý 5the SDM is verified by performing a
I...,./ reactivity aliance calculation, considering the listed
Tjýreactivity effects:

a. RCS boron concentration;

b. Control bank position;

C. RCS average t emperature;

(continued)
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INSERT

After a reactor trip, the combination off control banks and shutdownbanks (less the most reactive RCCA, which is assumed to be fullywithdrawn) is sufficient to take the reactor from full-powerconditions at rated temperature to zero power, an~d to maintain therequired SDM at rated no-load temperature.



SDM-Tavg > 200OF
B 3.1.1'BASES

SURVEILLANCE SR 3.1.1.1 (continued)
REQU IREMENTS

d.- Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and
r- Ct,1

g. 'Ysothermal temperature coefficient (ITC).
Using the ITC accounts for Doppler reactivity in thiscalculation because the reactor is subcritical, and the fueltemperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slowchange in required boron concentration and the lowprobability of an accident occurring without the requiredSOM. This allows time for the operator to collect therequired data, which includes performing a boronconcentration analysis, and complete the calculation.

PREFERENCES 1. ~A~ G

2. *FS-AR,- Ghat==&E4

3. A~hpz 5

4. 418 4~

1. Ti tl e 10, Code of Federal-Rglta~p~~SApni
A, General Desigrl C~riterion. 26, "Reactivity ControlSystem Redundancy and Capabilitiy."

2. Watts Bar FSAR, Section 15.4.2, "Major Secondary SystemPipe Rupture."

3. Watts Bar IFSAR, Section 15.2.4,) "Uncontrolled BoronDilution."

~/. ile 10,Codle of FedelMI /?eJ 1AI0~ S',~ Q
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JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.1

1. Format change to delete brackets that identify plant specific
information/values.

2. Corrects error in STS (i. e. , MODE 5 is < 200 0F, but this LCO is f or Tavg> 200-F).

3. The COLR specifies the withdrawal location of the shutdown banks (per
LCO 3.1.6) and they are not always required to be fully withdrawn.

4. Format change in text due to earlier text addition for Justification 3.

5. Text deleted since WBN believes that the content of the text is moreproperly described in operator training and procedures, not technicalspecifications. The previous paragraph indicates that boration shouldbe from the best available source for the existing plant conditions. Itis up to the operator to make that determination using training andprocedures rather than an example in the tech specs.

6. Change to specify WBN specific reference information and format..

7. This change reflects comments made by the industry to the NRC at.theProof and Review meeting on the RSTS in Irvine, CA July 13 - July 20,1992.

8. Plant specific terminology.

9. This 'statement is technically incorrect and has been reworded. Theboration system does not activate on a trip and therefore does not "makethe core subcritical rapidly" - this is the functi3on of the control rodsystem. The soluble boron and control rods do contribute to SDM,however.

10. Paragraph was added to SR 3.1.1.1 to clarify that immediately followinga trip, SDM is ensured by the control rods and the SR would then beperformed on its regular frequency for modes 3 and 4.



SDM -T avg 200*F
3.1.2

3.1 REACTIVITY CONTROL SYSTEMS

3.1.2 SHUTDO .WN MARGIN (SDM) -Tavg :s 200@F

LCO 3.1.2 The SDM shall be ýt.0O.Ak/k.

APPLICABILITY: MODE 5.@

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. 'SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within
limit.

SURVEILLANCE REQUIREMENTS
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SDM -T avg :5 200-F
B 3. 1.2

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 SHUTDOWN MARGIN (SDM) -Ta :5200 *F

BASES

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systemsmust be redundant and capable of holding the reactor coresubcritical when shut down under cold conditions.Maintenance of the SDM ensures that postulated reactivityevents will not damage the fuel.

SOM requirements provide sufficient reactivity margin toensure that acceptable fuel design limits will not beexceeded for normal shutdown and anticipated operationaloccurrences (AOOs). As such, the SDM defines the degree ofsubcriticality that would be obtained immediately following(~5) the insertion or ~eerof all. shutdown and control rods,assuming the singl rod cluster assembly of highestreactivity worth is fully withdrawn.

The system design requires that two independent reactivitycontrol systems be provided, and that one of these systemsbe capable of maintaining the core subcritical under coldconditions. These requirements are provided by the use ofmovable control assemblies and soluble boric acifd in theReactor Cool'ant System (RCS). The Control Rod System cancompensate for the reactivity effects of the fuel and watertemperature changes accompanying power level changes over,_,~the range from full-load .to no-load. In addition, h( Control Rod System, together with the L ~ ~-~i)provide SDM during power operation~.ffl, (capable of makingthe core subcritical rapidly enough to prevent exceedingacceptable fuel-*damage limits' assuming that thhe rodd ofhighest reactivity worth remains fully withdrawn. Thee f4soluble boron system can compensate for fuel depletionnduring operation and all xenon burnout reactivity changes, iand maintain the reactor subcritical under cold conditions.

During power operation~ SOM control is ensured by operatingwith the shutdown banks~~~ and the controlbanks within the limits of LCO 3.1.7, "Control BankInsertion Limits." When the unit is in the shutdown andrefueling modes, the SOM requirements are met by means ofadjustments to the RCS boron concentration.

-wJ~ he/,'rn;fs aFL o . S~ SkIAtJOWN RAa./ TbIEýfNLrnJ
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SM-Tavg -520*

B 3. 1.2IBASES (continued)

APPLICABLE The minimum required SOM is assumed as an initial conditionSAFETY ANALYSES in the safety analysis. The safety analysis (Ref. 2)establishes an SOM that ensures specified acceptable fueldesign limits are not exceeded for normal operation and AO0swit the assumption of the highest worth rod stuck out onTei-afi. Specifically, for MODE 5, the primary safetyanalysis that relies on the SDM limits is the boron dilutionanalysis.

The acceptance criteria for the SOM requirements are thatspecified acceptable fuel design limits are maintained.This is done by ensuring that:

a. The reactor can be made subcritical from all operatingconditions, transients, and Design Basis Events;,
b. The reactivity transients associated with postulatedaccident conditions are controllable within acceptablelimits (departure from nucleate boiling ratio,fuel-centerline temperature limits for AO0s, and:5 280 cal/gm energy deposition for the rod ejection.accident); and

subcritical to preclude inadvertent criticality in the.
shutdown ~condition.

-In the -boron dilution analysis, the required SOM defines thereactivity difference between an initial subcritical boronconcentration and the corresponding critical boronconcentration. These values, in conjunction with theconfiguration of -the RCS and the assumed dilution flow r~ate,directly affect the results of the analysis. This event ismost limiting at the beginning of core life when criticalboron concentrations are highest.
5DM satisfies Criterion 2 of the NRC Policy Statement. Eventhough it is not directly observed from the control room,SDM is considered an initial condition process variablebecause it is periodically m6nitored to ensure that the unitis operating within the bounds of accident analysisassumptions.

(conti nued)WOG STS 
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SDM-T av : 2000FB 3. 1.2

BASES (continued)

LCO SOM is a core design condition that can be ensured duringoperation through control rod Positioning (control andshutdown banks) and through the soluble boron concentration.

The boron dilution accident (Ref. 2) is the most limitinganalysis that establishes the SOM value of the LCO. For theboron dilution accident, if the LCO is violated, then theminimum required time assumed for operator action toterminate dilution may no longer be applicable.

APPLICABILITY In MODE 5, the SDM requirements are applicable to providesufficient negative reactivity to meet the assumptions ofthe safety analyses discussed above. In MODES 3 and 4, theSDM requirements are given in LCD 3.1.1, "SHUTDOWN MARGIN(SDM) -T a > 2000F."1 In MODE 6, the shutdown reactivityrequiremenits are given in LCD 3.9.1, "Boron Concentration."In MODES 1 and 2, SDM is ensured by complying withK} LCD 3.1. ~'Shutdown Bank nsertfn Limits,") and LCD 3.1.7.

ACTIONS A.1

If the SDM requirements are not met, boration must beinitiated promptly. A Completion Time of 15 minutes isadequate for an operator to correctly align a~nd start therequired systems and components. It is assumed thatboration will be continued until the 5DM requirements aremet.

In the determination of the required combination of borationflow rate and boron concentration, there is nno unnique

re uirement that must be satisfied. 
Since it is imperativeto raise t e oron concen ra ion of the RCS as soon aaspossible, the boron concentration should be a highlyconcentrated solution, such as that normally found inn theeboric acid storage tank or the borated water storage tankThe oper or sU *[IOu borate wit te best. source availaefor the plant conditions.

Inn determining the borationn ow rate the time core lifemutbe considered. For instance, the most difficult timein core life to increase thee RRCS boron concentration is at1the beginning of cycle, when the boron concentration may

(conti nued)
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SDM -T <v : 200OF
B 3. 1.2

BASES

ACTIONS A-1 (continued

of the RCS by 100 ppm in approximately 35 minutes. If aboron worth ot 10 pcm/ppm is assumed, this combinati on ofparameters will increase the SDM by 1% Ak/k. These borationparameters of [ I gpm and [ ] ppm represent typical valuesand are provided for the purpose of offering a specific

SURVEILLANCE SR 3.1.2.1
REQU IREM ENTS

In MODE. 5, the SDM is verified by performing a reactivitybalance calculation, considering the following reactivity
effects:

a. RCS boron concentration;

b. Control bank position;

c'. RCS average temperatuire;

d. Fuel burnup based on gross thermal energy generation;

e. . Xenon concentration;

f. Samarium concentration; and

-1 g. /rsbthermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in thiscalculation because the reactor is subcritical, and the fueltemperature will be changing at the same rate as the RCS.
The Frequency of 24 hours is based on the generally slowchange in required boron concentration and on the lowprobability of an accident occurring without the requiredSOM. This allows time enough for the operator to collectthe required data, which includes performing a boronconcentration analysis, and complete the calculation.

(conti nued)
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SOM-T 9< 200-F
B 3.1.2

BASES (continued)

REFERENCES

2.

1.Title 10, Code of Federal Regulations, Part 5 0 ,*Appendix,A, General Design Criterion 26, "Reactivity Control ISystem.Redundancy and Capability."

2. Watts Bar FSAR, Section 1.4,"Uncontrolled BoronDilution."
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JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.2

1. Format change to delete brackets that identify plant specifi~c
information/values.

2. The COLR specifies the withdrawal location of the shutdown banks (perLCO 3.1.6) and they are not always required to be fully withdrawn.

3. Format change in text due to earlier text addition for Justification 2.

4. Text deleted since WBN believes that the content of the text is moreproperly described in operator training and procedures, not technicalspecifications. The previous paragraph indicates that boration shouldbe from the best available source for the existing plant conditions. Itis up to the operator to make that determination using training andprocedures rather than an examiple in the tech specs.

5. Change to specify WBN specific reference information and format.

6. This statement is technically incorrect and has been reworded. Theboration system does *not activate on a trip and therefore does not "makethe core subcritical rapidly" - this'is the function of the control rodsystem. The soluble boron and control rods'do contribute to SDM,however.'*

7. Plant specific terminology.



Core Reactivity
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Core Reactivity

*LCD 3. 1.3

APPLICABILITY:

predicted values.

MODES 1 and 2.

A. Measured core
reactivity not within
limit.

B. Required Action and
associated Completion
Time not met.

Re-evaluate core
design and safety
analysis, and
determine that the
reactor core is
acceptable for
continued operation.

AND

A-2

B.1

Establish appropriate
operating
restrict~ions and SRs.

Be in MODE 3.

72 hours

72 hours

6 hours

05/11/92 1:29pm
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Core Reactivity
3.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.3.1 ------------------- NOTE?"----------
*j[Y-The predicted reactivity values may be
~~adjusted (normalized) to correspond to
the measured core reactivity prior to
exceeding a fuel burnup of
60 effective full power days (EFPD)
after each fuel loading.

This Surveillance is nnot required t
-9- be performed prior to eentry into

MODE 2._=
------------------------------------------

(Once
Verify measured core reactivity is within Vr'ior to±1% Ak/k of predicted values, entering MODE 1

after ft--ioQ-.,

AND

-------------------------- NOTE ------
Only required
after 60*EFPD
--------------------- --------------

31 EFPO

WOG STS 3.l-\1 05/11/92 1:29pm



Core Reactivity
B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Core Reactivity

BASES

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivityshall be controllable, such-that, subcriticality ismaintained under cold conditions, and acceptable fuel designlimits are not exceeded during normal operation andanticipated operational occurrences. Therefore, reactivitybalance is used as a measure of the predicted versusmeasured core reactivity during power operation. Theperiodic confirmation of core reactivity is necessary toensure that Design Basis Accident (DBA) and transient safetyanalyses remain valid. A large reactivity difference couldbe the result of unanticipated changes in fuel, or controlrod worth, or operation at conditions not consistent withthose assumed in the predictions of core reactivity, andcould potentially result in a loss of SDM or violation of.acceptable fuel design limits. Comparing predicted versusmeasured core reactivity validates the nuclear methods usedin the safety analysis and supports the SOM demonstrations(LCO 3.1.1, "SHUTDOWN MARGIN (SDM) -Ta > 200* F") inensuring the rea ctor can be brought sa ~ely to cold,subcritical conditions.

When the reactor core is critical or in normal poweroperation, a reactivity balance exists and the netreactivity is zero. A comparison of predicted and measuredreactivity is convenient under such a-balance, sinceparameters are being maintained relatively stable understeady-state power conditions. The positive reactivityinherent in the core design is balanced by the negativereactivity of the control components, thermal feedback,neutron leakage, and materials in the core that absorbneutrons, such as burnable absorbers producing zero netreactivity. Excess reactivity can be inferred from theboron letdown curve (or critical boron curve), whichprovides an indication of the soluble boron concentration inthe Reactor Coolant System (RCS) versus cycle burnup.Periodic measurement of the RCS boron concentration forcomparison with the predicted value with other variablesfixed (such as rod height, temperature, pressure, andpower), provides a convenient method of ensuri~ng that corereactivity is within design expectations and that the

(conti nued)
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- Core Reactivity
B 3.1.3

BASES

BACKGROUND calculational models used to generate the safety analysis(continued) are adequate.

In order to achieve the required fuel cycle energy output,the uranium enrichment, in the new fuel' loading and in thefuel remaining from the previous cycle, provides excesspositi~ie reactivity beyond that required to sustainsteady-state operation throughout the cycle. When thereactor is critical at RTP and moderator temperature, theexcess positive reactivity is compensated by burnableabsorbers (if any), control rods, whatever neutron poisons(mainly xenon and samarium) are present in the fuel, and theRCS boron concentration.

When the core is producing THERMAL POWER,' the fuel is beingdepleted and excess reactivity is decreasing. As the fueldepletes, the RCS boron concentration is reduced to decreasenegative reactivity and maintain constant THERMAL POWER.The boron letdown curve is based on steady-state operationat RTP. Therefore, deviations from the predicted boronletdown curve may indicate deficiencies in the designanalysis, deficiencies in the calculational models, orabnormal core conditions, and must be evaluated.

APPLICABLE The acceptance criteria for core reactivity are that theSAFETY ANALYSES reactivity balance limit' ensures plant operation ismaintained within the assumptions of ttie safety analyses.
Accurate prediction of core reactivity is either an explicitor implicit assumption -in the accident analysis evaluations.Every accident evaluation (Ref. 2) is, therefore, dependentupon accurate evaluation of core reactivity. In particular,SOM and reactivity transients,.such as control rodwithdrawal accidents or rod ejection accidents, are verysensitive to accurate prediction of core reactivity. Theseaccident analysis evaluations rely on computer codes thathave been qualified against available test data, operatingplant data, and analytical benchmarks. Monitoringreactivity balance additionally ensures that the nuclearmethods provide an accurate representation of the corereactivity.

Design calculations and safety analyses are performed foreach fuel cycle for the purpose of predetermining reactivity

(conti nued)
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Core Reactivity
B 3.1.3

BASES

APPLICABLE behavior and the RCS boron concentration requirements forSAFETY ANALYSES reactivity control during fuel depletion.
(conti nued)

The comparison between measured and predicted initial corereactivity provides a normalization for the calculationalmodels used to predict core reactivity. If the measured andpredicted RCS boron concentrations for identical coreconditions at beginning-of-cycle (BOC) do not agree, thenthe assumptions used in the reload cycle design analysis orthe calculational models used to predict soluble boronrequirements may not be accurate. If reasonable agreementbetween measured and predicted core reactivity exists atBOC, then the prediction may be normalized to the measuredboron concentration. Thereafter, any significant deviationsin t~he measured boron concentration from the predicted boronletdown curve that develop during fuel depletion may be anindication that the calculational model is not adequate forcore burnups beyond BOG, or that an unexpected change incore conditions has occurred.

The normalization of predicted RCS boron concentration tothe measured value is typically performed afte 'r reaching RTPfollowing startup from a refueling outage, with the controlrods in their normal positions for power operation. Thenormalization is performed at BOG conditions, so that corereactivity relatj' ve to predicted values can be continuallymonitored and evaluated as core conditions change during thecycle...

Core reactivity satisfies Criterion 2 of the NRC Policy
Statement.

LCO Long-term core reactivity behavior is a result of the corephysics design and cannot be easily controlled once thd coredesign is fixed. During operation, therefore, the LCO canonly be ensured through measurement and tracking, andappropriate actions taken as necessary. Large differencesbetween actual and predicted core reactivity may indicatethat the assumptions of the DBA and transient analyses areno longer valid, or that the uncertainties in the NuclearDesign Methodology are larger than expected. A limit on thereactivity balance of ± 1% Ak/k has been established basedon engineering judgment. A 1% deviation in reactivity from

(conti nued)
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Core Reactivity

B 3.1.3

BASES

LCO
(conti nued)

0

that pre "dicted is larger than expected for normal operationand should therefore be evaluated.

When measured core reactivity is within 1%.Ak/k of thepredicted value at steady-state thermal conditions, the coreis considered to be operating within acceptable designlimitcs. Since deviations from the limit are'normallydetected by comparing predicted and measured steady-stateRCS critical boron concentrations, the difference betweenmeasured and predicted values would be
Son the boron wort!IýFý :1 e I -mt =is acheo~These values are well within te uncertanty limits foranalysis of boron concentration samples, so that spuriousviolations of the limit due to uncertainty in measuring theRCS boron concentration are unlikely.

APPLICABILITY The limits on core reactivity must be maintained duringMODES 1 and 2 because a reactivity balance must exist whenthe reactor is critical or producing THERMAL POWER. As thefuel depletes, core conditions are changing, andconfirmation of the reactivity balance ensures the core is-operating as designed. This Specification does not apply inMODES 3, 4, and 5 because the reactor is shut d~own, and theread; ivity balance is I/4d VyAS A ~ .1y4-iNOPR(e, cf~ ve srsc rneASU e ReAchv~rw/ N W HE ,he ReATR; R7C1In MODE 6, fuel loading results in a continually changingtore reactivity. Boron concentration requirements(LCO 3.9.1, "Boron Concentration") ensure that fuelmovements are performed within the bounds of the safetyanalysis. An SDM demonstration is required during the firststartup following operations that could have altered corereactivity (e.g., fuel movement, control rod replacement,control rod shuffling).

ACTIONS A.1 and A.2

Should an anomaly develop between measured and predictedcore reactivity, an evaluation of the core design and safetyanalysis must be performed. Core conditions are evaluatedto determine their consistency with input to designcalculations. Measured core and process parameters areevaluated to determine that they are within the bounds of

(conti nued)
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Core Reactivity
B 3.1.3

BASES

ACTIONS A-.. and A-2 (continued)

the safety analysis, and safety analysis calculationalmodels are reviewed to verify that they are adequate forrepresentation of the core conditions. The requiredCompletion Time of 7? hours is based on the low probabilityof a OBA occurring during this period, and allows sufficienttime to assess the 'Physical condition of the reactor andcomplete the evaluation of the core design and safety
analysis.

Following evaluations of the core design and safetyanalysis, the cause of the reactivity anomaly may beresolved. If the cause of the reactivity anomaly is amismatch in core-conditions at the time of RCS boronconcentration sampling, then a recalculation of the RCSboron concentration requirements may be performed todemonstrate that core reactivity is behaving as expected.If an unexpected physical change in the condition of thecore has occurred, it must be evaluated and corrected, ifpossible. If the cause of the reactivity anomaly is in the.calculation 'technique, then the calculational models must berevised to provide more accurate predictions. If any ofthese results are demonstrated, and it is concluded that thereactor core is acceptable for continued operation, then theboron letdown curve may be renormalized and power operationmay continue.. If operatiotial restriction or additional SRsare necessary to ensure the reactor core is acceptable forcontinued operation, then they must be defined.
The required Completion Time of 72 hours is adequate forpreparing whatever operating restrictions or Surveillancesthat may be required to allow co~ntinued reactor operation.

8.1

If the core reactivity cannot be restored to within the1% Ak/k limit, the plan *t must be brought to a MODE in whichthe LCO does not apply. To achieve this status, the plantmust be brought to at least MODE 3 within 6 hours. If theSOM for MODE 3 is not met, then the boration required bySR 3.1.1.1 would occur. The allowed Completion Time isreasonable, based on operating experience, for reachingMODE 3 from full. power conditions in an orderly manner andwithout challenging plant systems.

(continued)
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Core Reactivity
B 3.1.3

BASES (continued)

SURVEI LLANCE
REQU IREMENTS

SR .3.1.3. 1

Core reactivity is verified .by periodic comparisons ofmeasured and predicted RCS boron concentrations. Thecomparison is made, considering that other core conditionsare fixed or stable, including control rod position,mc.Jerator temperature, fuel temperature, fuel'depletion,xenon concentration, and samarium concentration. TheSurveillance is performed prior to entering MODE 1 as aninitial check on 'core conditions and design calculation's atBOC. The SR is modified by T o t et% me ~ oteindicates that the normalization of predicted corereactivity to the measured value must take place within thefirst 60 effective full poiwer days (EFPW) after each fuelloading. This allows sufficient time ffi- core conditions tosreach steady state, but prevents operation for a largefraction of the- fuel cycle without establishing a benchmarkfor the design calculations. The required subsequentFrequency of 31 EFPO5 following the initial 60 EFPD~safterentering MODE 1, is acceptable, based on the slow rate ofcore changes due to fuel depletion and the presence of otherindicators QPTR, AFO, etc.) for prompt indication of ananomal . e seo niae e rmance o3.1.3.1 is not re uired for entering-.MODE2

REFERENCES

2. FJAfl, -6.1.J [J, j .

A, General Design Criterion 26, "Reactivity ControlSystem Redundancy and Capability"; General DesignCriterion 28, "Reactivity Limi tsn; and General DesignCriterion 29, "Protection Against Anticipated
Operational Occurrences.'

.22. Watts Bar FSAR, Section 15.0, "Accident Analyses."
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JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.3

1. Change to correct inaccurate STS text (i.e., reactivity balance can
change in MODES 3, 4 and 5).

2. Change to correct editorial errors in STS.

3. Change to specify WBN specific reference information and format.

4. This change reflects comments made by the industry to the NRC at the
Proof and Review meeting on the RSTS in Irvine, CA July 13 - July 20,
1992.

5. Wording changed to remove implication that boron worth is always 100
ppm. This will vary over core life and from cycle to cycle.



0
O ,REACTIVITY CONTROL SYSTEMS

3.1.4 Moderator Temperature Coefficient (MTC)

LCO 3. 1.4 The MTC shall be maintained-within the ii
the COLR. The maximum upper limit shall
at hot zero Dower4 ;46sw- Ppo---'-

APPLICABILITY: MODE 1, and MODE 2, with k Ž 1I.0 for the upper MTC limit,MODES 1, 2, and 3 for the Vfower MTC limit.

Q
ACTIONS

CONDITION REQUIRED ACTION [COMPLE:TION TIME

A. MTC not within
limit.

upper

B. Required Action and
associated Completion
Time of Condition A
not met.

'A.1---------- NOTE -------
Subsequent operation
[is Permitted. -The
requirements of
LCO 3.1.7, "Control
Bank.Insertion
Limits," remain
applicable.

--- - - - - - - - -

Establish

admini strative

withdrawal limits for

control banks to

maintain MTC within

limit.

Be in MODE 2 with

keff < 1.0.

24 hours

6 hours

(continued)
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MIC
3.1.4

ACTIONS (continued)

CONDITION

C. MTC not within lower
limit.

REQUIRED ACTION

Be in MODE 4.

COMPLETION TIME

12 hours

________________ L _________________ __________

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.4.1---------------NOTE ----------
This Surveillance is not required to be
performed prior to eentry into MODE 2. 5
Verify MTC is within upper limit.

S 3142--- --------------NOTE----------
This Surveillance is not required to beperformed prior too eentry into MODE 1, 2,
or 3. i ,2

Verif 'y MTC is w in 300 ppm Surveillance
limit no CO limit specified in the
COLR.

On A

A1'rior to
entering MODE 1
after each
.refueling

eq u ir ed ~w4-ihn-
7 effective
full power days
(EFPD) after
re±ac ing the
equivalent of
an equilibrium
RTP-all rods
out (ARO) boron
concentrati on
of 300 ppm

----------------------------------- -
ahcycle

(conti nued)
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MTC
3.1.4

SURVEILLANCE

-----------NOTES ---------------
. is ~urveiilance is not required tobe performed prior to entry into

ý9- MODE 1, 2, or 3.

'. If the MTC is more negative than the
300 ppm Surveillance limit (not LCOlimit spe ified in the COLR,
SR 3.1.4.3 hall be repeated once per14 FPD,~during the remainder of the
fue cycl

2.~ SR 3.1.4.3 need not be repeated if the
MTC measured at the equivalent ofequilibrium RTP-ARO boron
concentration of :5 60 ppm is less
negative than the 60 ppm Surveillance
limit specified in the COLR.

-----------------------------

Verify MTC is within lower limit.

7 EPD,~af er
re hiA~h
equi fent of
an equilibrium
RTP-ARO boron
concentrati on
of 300 ppm --- 

- - - - -

O (D

Qach cvcle
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04/30/92 ll:48am
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Figure 3.1.4-1 (page 1 of 1)Moderator Temperature Coefficient vs. Power Level
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MTC
B 3. 1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Moderator Temperature Coefficient (MTC)

BASES

BACKGROUND According to GOC 11 (Ref. 1), the reactor core and itsinteraction with the Reactor Coolant System (RCS) must bedesigned for inherently stable power operation, even in thepossible event of an accident.. In particular, the netreactivity feedback in the system must compensate for anyunintended reactivity increases.

The MTC relates a change in core reactivity to a change inreactor coolant temperature (a positive MTC means thatreactivity increases with increasing moderator temperature;conversely, a negative MTC means that reactivity decreaseswith increasing moderator temperature). The reactor isdesigned to operate with a negative MTC over the largestpossible range of fuel cycle operation. Therefore, acoolant temperature increase will cause a reactivitydecrease, so that the coolant temperature tends to returntoward its initial value. Reactivity increases that cause acoolant temperature increase will thus be self-limiting, andstable power operation will result.

MTC values are predicted at selected burnups during thesafety evaluation analysis and are confirmed to beacceptable by measurements. Both initi 'al and re~load coresare designed so that the beginning-of-cycle (BOC) MTC isless than zero when THERMAL POWER is at RTP. The actualvalue of the MTC is dependent on core characteristics, suchas fuel loading and reactor coolant soluble boronconcentration. The core design may require -additional fixeddistributed poisons to yield an MTC at 8OC within the rangeanalyzed in the plant accident analysis. The end-of-cycle(EOC) MTC is also limited by the requirements of theaccident analysis. Fuel cycles that are designed to achievehigh burnups or that have changes to other characteristicsare evaluated to ensure that the MTC does not exceed the EOClimit..

The limitations on MtC are provided to ensure that the valueof this coefficient remains within the limiting conditionsassumed in the FSAR accident and transient analyses.

(conti nued)
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MTC
B 3.1.4

BASES

BACKGROUND If the LCO limits are not met, the unit response during(continued) transients may not be as predicted. The core could violatecriteria that prohibit a return to criticality, or thedeparture from nucleate boiling ratio criteria of theapproved correlation may be violated, which c A~l lead to a Q§loss of the fuel cladding integrity. Q.,
The SRs for measurement of the MTC at the beginning and nearthe end of the fuel cycle are adequate to confirm that theMTC remains within its limits, since-this coefficientchanges slowly, due principally to the reduction in RCSboron concentration associated with fuel burnup.

APPLICABLE The acceptance criteria for the specified MTC are:SAFETY ANALYSES
a. The MTC values must remain within the bounds of thoseused in the accident analysis (Ref. 2); and
b. The MTC must be such that inherently stable poweroperat'ions result during normal operation andaccidents, such as overheating and overcooling events.
The FSAR, Section 15 (Ref. *2), contains analyses ofaccidents that result in both overheating and overcooling ofthe reactor core. MIC is one of the controlling parametersfor core reactivity in these accideqnts. Both the~mostpositive value and most negative value of the MTC areimportant to safety, and both values must be bounded.*Values used in the analyses consider worst-case conditionsto ensure that the 'accident results are bounding (Ref. 3).
The consequences of accidents that cause core overheatingmust be evaluated when the MTC is positive. Such accidentsinclude the rod withdrawal transient from either zero(Ref. 4) or RTP, loss of main feedwater flow, and loss 'offorced reactor coolant flow. The consequences of accidentsthat cause core overcooling must be evaluated when the MTCis negative. Such accidents include sudden feedwater flowincrease and sudden decrease in feedwater temperature.
In order to ensure a bounding accident analysis, the MTC isassumed to be its most limiting value for the analysisconditions appropriate to each accident. The bounding valueis determined by considering rodded and unrodded conditions,

(conti nued)
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MTC
B 3. 1.4

BASES

APPLICABLE whether the reactor is at full or zero power, and whether itSAFETY ANALYSES is the BOG or EOC life. The most conservative combination(continued) appropriate to the accident is then used for the analysis(Ref. 2).

MTC values are bounded in reload safety evaluations assumingsteady-state conditions at BOG and EOC. An EOC measurementis conducted at conditions when the RCS boron concentrationreaches approximately 300 ppm. - The measured value may beextrapolated to project the EOG value, in order to confirmreload design predictions.

MTC satisfies Criterion 2 of the NRC Policy Statement. Eventhough it is not directly observed and controlled from thecontrol room, MTC is considered an initial condition processvariable because of its dependence on boron concentration.

LCO LCO 3.1.4 requires the MTC to be within specified limits ofthe COLR to ensure that the core operates within theassumptions-of the accident analysis. During the reloadcore safety evaluation, the MTC is analyzed to determinethat its values remain 'within the bounds-of the originalaccident analysis during operation.

Assumptions made in safety analyses require that the MTC beless positive than a given upper bound and more positive.than a given lower bound. The MTC is most positive at BOG;this upper bound must not be exceeded. This maximum upperlimit occurs at BOC, all rods out, hot zero powerconditions. At FOG the MTC takes on its most negativevalue, when the lower bound becomes. important. This LCOexists to ensure that both the upper and lower bounds arenot exceeded.

During operation, therefore, the conditions of the LCO canonly be ensured through measurement. The Surveillancechecks at BOG and FOG on MTG provide confirmation that theMTC is behaving as anticipated so that the acceptancecriteria are met.

The LCO establishes a maximum positive value that cannot beexceeded. The BOG positive limit and the FOG negative limitare established in the GOLR to allow specifying limits foreach particular cycle. This permits the unit to take

(continued)

WOG STS
b . - [

05/04/92 12:30pm



MTC
B 3.1.4

BASES

LCD advantage of improved fuel management and changes in unit(continued) operating schedule.

APPLICABILITY Technical Specifications place both LCD and SR values on.MTC, bdsed on the safety analysis assumptions described
above.

In MODE 1, the limits on MTC must be maintained to ensurethat any accident initiated from THERMAL POWER operationwill not violate the design assumptions of the accidentanalysis. In MODE 2 with the reactor critical, the upperlimit must also be maintained to ensure that startup andsubcritical accidents (such as the uncontrolled CONTROL RODassembly or group withdrawal) will not violate theassumptions of the'accident analysis. The lower MTC limitmust be maintained in MODES 2 and 3, in addition to MODE 1,to ensure that cooldown accidents will not violate theassumptions of the accident analysis. In MODES 4, 5, and 6,this LCD is not applicable, since no Design Basis Accidentsusing the MTC as an analysis assumption are initiated from
s Ing a CtO-3.0.4 is not applicable, since MTC -limits

ACTIONS A.1

If the BOC MTC limit is violated, administrative withdrawallimits for control banks must be established to maintain theMTC within its limits. The MTC becomes mrore negative withcontrol bank insertion and decreased boron concentration. ACompletion Time of 24 hours provides enough time forevaluating the MTC measurement and computing the requiredbank withdrawal limits.

As cycle burnup is increased, the RCS boron concentrationwill be reduced. The reduced boron concentration causes theMTC to become more negative. Using physics calculations,the time in cycle life at which the calculated MTC will meetthe LCO requirement can be determined. At this point incore life Condition A no longer exists. The unit is nolonger in the Required Action, so the administrativewithdrawal limits are no longer in effect.

(continued)
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MTC
B 3.1.4

SBASES

ACTIONS A1 (continued)

Required Action A.1 is modified by a Note indicatingcontinued operation may bobe allowed if Required Action A.1 iscompleted and the requilrements of LCO 3.1.7 aree meet.

If the required administrative withdrawal limits at BOG arenot established within 24 hours, the unit must be brought to.MODE 2 with k.ff < 1.0 to prevent operation with an MTC thatis more positive than that assumed in safety analyses.
The allowed Completion Time of 6 hours is-reason able, basedon operating experience, for reachi-ng the required'MODE fromfull-power conditions in an orderly manner and withoutchallenging plant systems.

C.'

Exceeding the EOC MTC limit means. that the safety analysisassumptions for the EOC accidents that use a boundingnegative MTC value may be invalid. If the EOC MTC limit isexceeded, the plant must be brought to a MODE or Conditionin which the LCO requirements are not applicable. Toachieve this status, the unit must be br'Qught to at leastMODE 4 withi-h 12 hours.

The allowed Completion Time is reasonable, based onoperating experience, for reaching the required MODE fromfull-power conditions in an orderly manner and withoutchallenging plant systems.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

This SR requires measurement of the MTC at BOG prior toentering MODE 1 in order to demonstrate compliance. with themost positive MTC LCO. Meeting the limit prior to enteringMODE 1 ensures that the limit will also be met at higherpower levels.

(conti nued)
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MTC
B 3.1.4

BASES

SURVEILLANCE SR 3.1.4.1 (continued)
REQUIREMENTS

The BOC MIC value for all rods out (ARO) will be inferredfrom isothermal temperature coefficient measurements
obtained during the physics tests after refueling. The AROvalue can be directly compared to the BOC MTC limit of theLCO. If required, measurement results and predicted designvalues can be used to establish administrative withdrawallimits for control banks.

IThis SR is modified by a Note stating that performance of
teSurveillance is not required prior to entry into MODE 2.1

SR 3.1.4.2 and SR 3.1.4.3

In similar-fashion, the LCO demands that the MTC be lessnegative than the specified value for EOC full powerconditions. This measurement may be performed at anyTHERMAL POWER, but its results must be extrapolated to theconditions of RTP and all banks withdrawn in order to make aproper comparison with the LC0 value. Because the RTP MTCvalue will gradually become more negative with further coredepletion and boron concentration reduction, a 300 ppm SRvalue of MTC should necessarily be less negative than theEOC LCO limit. The 300 ppm SR value is sufficiently lessnegative than the EOC LCO limit value to ensure that the LCOlimit will be met when the 300 ppm Surveillance criterion ismet.

These SSRs are modified byy aa Note stating that performance ofthes~eSurveillances is nnot required prior to entry into
MODE 1, 2,- or 3.
SR 3.1.4.3 is modified by a Note that includes the following
requirements:

a. If the 300 ppm Surveillance limit is exceeded, it ispossible that the EOC limit on MTC could be reachedbefore the planned EOC. Because the MTC changesslowly with core depletion, the Frequency of14 effective full power days is sufficient to avoidexceeding the EOC limit.

b. The Surveillance limit for RTP boron concentration of60 ppm is conservative. If the measured MTC at 60 ppm

(continued)
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MTC

PBASES
SURVEILLANCE' SR 3.1.4.2 and SR 3._1.4.3 (cniudREQU IREMENTS(cniud

is more positive than the 60 ppm Surveillance limit,the EOC limit will not be exceeded because of thegradual manner in which MTC changes with core burnup.

REFERENCES 1 0.F O pekxA-8 I
2 . 9 4 e l p e i -

3. WCAP 9273-Np-A, "Westinghouse Reload Safety Evaluation
Methodol~ogy," July 1985.

1. Title 10, Code of Federal Regulations, Part h50, AppendixA, General Design Criterion 11, "Reactor -In erentProtection."

2. Watts Bar FSAR, Section 15.O;*"Accident Analyses."

4. Watts Bar FSAR, Section 15.2.1, Uncontrolled RodCluster Control Assembly Bank 'Withdrawal From aSubcritical Condition."

WOG STS
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JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.4

1. Change to correct typographical error in STS.

2. Format change to delete brackets that identify plant specific
information/values.

3. Change to reflect WBN specific parameter value.

4. WBN utilizes the same maximum moderator temperature coefficient upper
limit for all power levels. Therefore, Figure 3.1.4-1 is unnecessary.

5. Change to correct editorial error(s) in STS.

6. Change to specify WBN specific reference information and format.

7. This change reflects comments made by the industry to the NRC at the
Proof and Review meeting on the RSTS in Irvine, CA July 13 - July -20,
1992.

8. Revised this statement since for MSLB events the core briefly returns to
criticality.



Rod Group Alignment Limits
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Rod Group Alignment Limits

LCO 3.1.5

APPLICABILITY:

untri ppabl e.

All shutdown and control rods shall be OPERABLE, with allindividual indicated rod positions within 12 steps of theirgroup step counter demand position.

MODES 1 and 2.

A.1.1 Verify SOM is

:: P. r.Ak/ k.

OR W ,ý (
A.1.2 Initiate boration to

restore SOM to within
limit.

AND

A. 2 Be in MODE 3.

1 hour

1 hour

6 hours

(conti nued)

05/06/92 1O:4lam
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Rod Group Alignment Limits
3.1.5

ACTIONS (continued)

CONDITION

B. One rod not within
alignment limits.

0

REQUIRED ACTION ICOMPLETION- TIME

B.1------------NOTE -------
Maintain bank
sequencee and
insertion limits of
LCO 3.1.6, "Shutdown

TBankk InsertionO Limits," and
LCO 3.1.7, "Control
Bank Insertion
Limits," with changes
to rod position or
THERMAL POWER level,
during subsequent
operation.

Realign =remainder of
'jrods in the group
withth ialndI

-vrod to with in
alignment limit.

OR

B.2.1.1 Verify SOM is
ý: . t.Ak/ k.

OR (

B.2.1.2 Initiate boration to
restore SOM to within
.limit.

AND

B.2.2 Reduce THERMAL POWER
to !- 75% RTP.

AND

WOG STS
05/06/92 10:41am

1 hour

1 hour

1Iou

2 hours

(conti nued)



Rod Group Alignment Limits
3.1.5

ACTIONS

COND IT ION

B. (continued)

C. More than one rod not
within alignment
limit.

REQUIRED ACTION

B.2.3 Verify SDM is

AND

B.2.4 Perform SR 3.2.1.1.

Perform SR 3.2.2.1.

AND

B. 2.5

AND

B.2.6 Re-evaluate safety
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

C.1.1 Verify SOM is

:-- .6t.Ak/ k.

OR0

C.1.2 Initiate boration to0
restore required 5DM
to within limit.

AND

C.2 Be in MODE 3.

D. Required Action and D.1 Be in MODE 3.
associated Completion
Time of Condition B
not met.

COMPLETION TIME

Once per
12 hours

72 hours

72 hours

5 days

1 hour

1 hour

6 hours

6 hours

WOG STS3.1-ý 10
05/06/92 10:41am
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Rod Group Alignment Limits
3.1.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.5.1 Verify individual rod positions within
alignment limit. reas.o o

a. With the rod position deviation 4hours

b. With the rod position deviation 12 Dhourss

SR. 3.1.5.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not fully
inserted in the core Ž :10 steps in either
direction.

:5 [?Yý seconds from the beginning of decay criticalityKY of stationary gripper coil voltage to after eachdashpot entry, with: removal of the
S51@ reactor heada . T avg ý: -5 F; and

b. All reactor coolant pumps operating.

rkte-e-

WOG STS
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Rod Group Alignment Limits
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Rod Group Alignment Limits

BASES

BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown andcontrol rods are initial assumptions in all safety analysesthat assume rod insertion upon reactor trip. Maximum rodmisalignment is an initial assumption in the safety analysisthat directly affects core power distributions andassumptions of available SDM.

The applicable criteria for these reactivity and powerdistribution design requirements are 10 CFR 50, Appendix A,GIJC 10, "Reactor Design," GOC 26, "Reactivity Limits"(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria forEmergency Core Cooling Systems for Light Water Nuclear PowerPlants" (Ref. 2).
Mechanical or electrical failures may cause a control rod tobecome inoperable or to become misaligned from its group..Control rod-inoperability or misalignment may causeincreased power peaking, due to the asymmetric reactivitydistribution and a reduction in the total available rodworth for reactor shutdown. Therefore, control rodalignment and OPERABILITY are related to core operation indesign power peaking limits and the core design requirementof a minimum SOM.

Limits on control rod al 'ignment have been established, andall rod positions are monitored and controlled during poweroperation to ensure that the power distribution andreactivity limits defined by the design power peaking andSDM limits are prese~rved.

Rod cluster control assemblies (RCCAs), or rods, are movedby their control rod drive mechanisms (CRDMs). Each CFDMmoves its RCCA one step (approximately ý inches) at a time,but at varying rates (steps per minute) 8depending on thesignal output from the Rod Control System.

The RCCAs are divided among control banks and shutdownbanks. Each bank may be further subdivided into two groupsto provide for precise reactivity control. A group consistsof two or more RCCAs that are electrically paralleled tostep simultaneously. A bank of RCCAs consists of two groups

(continued)
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Rod Group Alignment Limits

SBASES

BACKGROUND that are moved in a staggered fashif cg7 but always wi'thin one(continued) step of each other. A ~44 .~M orcnto ak n
0 fQR '4 e~ shutdown banks.,fucotlbakan

The shutdown banks are maintained either in the fullyinserted or fully withdrawn position. The control banks aremoved in an overlap pattern, using the following withdrawalsequence: When control bank A reaches a predeterminedheight in the core, control bank B begins to move out withcontrol bank A. Control bank A stops at the position ofmaximum withdrawal, and control bank B continues to moveout. When control bank B reaches a predetermined height,control bank C begins-.to move out-with control'bank B, Thissequence continues until control banks A, B, and C are atthe fully withdrawn position, and control bank D isapproximately halfway withdrawn. The insertion'sequence isthe opposite of the withdrawal sequence. The control rodsare arranged in a radially symmetric pattern, so thatcontrol bank motion does not introduce radial asymmetries inthe core power distributions.

The axial position of shutdown rods and control rods isindicated by two separate and independent systems, which arethe Bank.Demand Position Indication Sytm(oonycle
grou stp contes) ad te 'Rod Position Indic'ation

ýR PI) System. 0 A M-Io/0
The Bank Demand Position Indication System counts the pulsesfrom the rod control system that moves the rods. There-isone step counter for each group of rods. Individual rods ina group all rece~ive the same signal to move and-should,therefore, all- be at the same position indicated by the.-group step counter for that group. The Bank Demand Pos-itionIndication System is considered highly precise (t 1 step or+ 2 inch). If a rod does not move one step for each demand-pulse, the step counter will still count the pulse andi ncorrectly reflect the p osijQ o f the rod.

The ,~PI System provides aY,- accurate indication, ofactual control rod position, but a t a lower precision thanthe step counters. This system is based on inductive analogsignals from a seri-es of coils spaced along a hollow tubewith a center-to-center distance of 3.75 inches, which issix steps. 4o increas. the jr a 1111.1 t yz~r

(continued)
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Rod Group Alignment Limits
B 3.1.5

. BASES

BACKGROUND -W2- azuMy-~ ~4A ~pcn afz~(continued) 9*tk-tep" T.~ .~ ge normal indication
accuracy of the DRPI System is t 6 steps (±3.75 inches),and the maximum uncertainty is ± 12 steps (±7.5 inches).With an indicated deviation of 12 steps between the groupstep counter and gRPI, the maximum deviation between actualrod position and ~he demand position could be 24 steps, or15 inches.A

APPLICABLE Control rod misalignment accidents are analyzed in theSAFETY ANALYSES safety analysis (Ref. 3).- The acceptance criteria foraddressing control rod inoperability or misalignment arethat:

a. There be no violations of:

1. specified acceptable fuel design limits, or2. Reactor Coolant -System (RCS) pressure boundary
integrity; and

b. The core remains subc'ritical after accidenttrans ients/ 03e- +o-f4<a.e jVt, S4eii.% 1,. CMSL 4
Two types of misalignment are distinguished. Duringmovement of a control rod group, one rod may stop moving,while the other rods in the group continue. This conditionmay cau 'se excessive power peaking. The second type ofmisalignment occurs if one rod fails to- insert upon areact or trip and remains stuck fully withdrawn. .Thiscondition requires an evaluation to determine thatsufficient reactiv~ity worth is held in the~ control rods tomeet the SOM requirement, with the maximum worth rod stuckfully withdrawn.

Two types of analysis are performed in regard to static rodmisalignment (Ref. 4). With control banks at theirinsertion limits, one type of analysis considers the casewhen any one rod is completely inserted into the core. Thesecond type of analysis considers the case of a completelywithdrawn single rod from a bank inserted to its insertionlimit. Satisfying limits on departure from nucleate boilingratio in both of these cases bounds the situation when a rodis misaligned from its group by 12 steps.

(conti nued)
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Rod Group Alignment Limits
B 3.1.5.BASES 

,-u'I RPES O/se ýo NAu/Sleywi fPe RLAP4 r, fe

APPLICABLE Another type of misalignmennoccurs if one RCCA fails toSAFETY ANALYSES insert upon a reactor triPAand remains stuck fully(continued) withdrawn. This condition is assumed in the evaluation todetermine that the required SOM is met with the maxipium -Ilth 1CC alo ully withdrawn (Ref. 5). Thle ReAcrot sSM~WG wr~b~C ACid Afi-cromj rDEL'erD By Lh e ACCCS.The Required Actions in this LCD ensure that eitherdeviations from the alignment limits will be corrected orthat THERMAL POWER will be adjusted so that excessive locallinear heat rates (LHRs) will not occur, and that therequirements on SDM and ejected rod worth are preserved..

Continued operation of the reactor with a misaligned control~'rod is allowed if the heat flux hot channel factor ((F.H, C-(FQ(Z) ) and the nuclear enthal py -hot channel factor . Feverified to be within their limits in the COLR,-ý .# an~the safety analysis is verified to remain valid. When a ()control rod is misaligned, the assumptions that are used totdetermine the rod insertion limits, AFO limits, and quadrantpower tilt limits are not preserved. Therefore, the limitsmay not preserve the design peaking factors, and FQ(Z) andFN must be 'verified directly by incore mapping. 'BasesSection 3.2 (Power Distribution Limits) contains morecomplete- discussions of the'relation of FQ(Z) and FAN, to the*operating limits.

* Shutdown and control rod OPERABILITY and alignment aredirectly related to power distributions and SDM, which areinitial-conditions assumed in safety analyses. Thereforethey satisfy Criterion 2 of the NRC Policy Statement.

LCD The limits on shutdown or control rod alignments ensure thatthe assumptions in the safety analysis will remain valid.The requirements on OPERABILITY ensure that upon reactortrip, the assumed reactivity will be available and will beinserted. The OPERABILITY requirements also ensure that theRCCAs and banks maintain the correct power distribution androd alignment.

The requirement to maintain the rod alignment to within plusor minus 12 steps is conservative. The minimum misalignmentassumed in safety analysis is 24 steps (15 inches), and insome cases a total misalignment from fully withdrawn-tofully inserted is assumed.

* 
~(continued) .
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Rod Group Alignment Limits

B 3.1.5

BASES

LCO Failure to meet the requirements of this LCD may produce(continued) unacceptable power peaking.factors and LHRs, or unacceptable
SOMs, all of which may constitute initial conditions
inconsistent with the safety analysis.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment areapplicable in MODES 1 and 2 because these are the only MODESin which neutron (or fission) power is generated, and theOPERABILITY (i.e., trippability) and alignment of rods havethe potential to affect the safety of the plant. InMODES 3, 4, 5, and 6, the alignment limits do not applyp becaugsteticontrol rods are bottomed. and'the reactor is3/shut down and not prT-igfsinpwr In the shutdownMODES, the OPERABILITY of the shutdown and control rods hasthe potential to affect the required SDM, but this effectcan be compensated for by an increase in the boronconcentration- of the RCS. See LCD 3.1.1, "SHUTDOWN MARGIN(SDM) -T > 200-F," for SDM in MODES 3d~a anndLCD 3.9.r, "Boron Concentration," for boron conce trationnrequirement's during refueling. U 3.2A 1 .

ACTIONS A.1.1 and A.1.2 6~ 5'

When one or more rods are untrippable, there is apossibility that the required SDM may be adversely affected.Under these conditions, it is important to determine theSOM, and if it is less than the required valude, initiateboration until the required SDM is recovered. TheCompletion Time of 1 hour is adequate for determining SUMand, if necessary, for initiating~ rgýnc)brto an
restoring SUM.

In this situation, SUM verification must include the worthof the untrippable rod, as well as a rod of maximum worth.

A. 2

If the untrippable rod(s) cannot be restored to OPERABLEstatus, the plant must be brought to a MODE or condition inwhich the LCD requirements are not applicable. To achieve

(conti nued)
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Rod Group Alignment Limits

B-3.1.5

BASES

ACTIONS A.2 (continued)

this status, the unit must be brought to at least MODE 3within 6 hours.

The allowed Completion Time is reasonable, based onoperating experience, for reaching MODE 3 from full-powerconditions in an orderly manner and without challengingplant systems.

B.1

When a rod becomes misaligned, it can usually be moved andis still trippable. If the rod can be realigned within theCompletion Time of 1 hour, local xenon redistribution duringthis short interval will not be significant, and operationmay proceed without further restriction.

An alternative to realigning a single misaligned RCCA to thegroup average position is to align the remainder of thegroup to the position of the misaligned RCCA. However, thismust be done without violatinrg' the bank sequence, overlap,and insertion limits specified in LCO'3.1.6, "Shutdown BankInsertion Limits,'" and LCO 3.1.7, "Control Bank InsertionLimits." The Completion Time of 1 hour gives the operatorsufficient time to adjust the rod positions' in an orderlymanner.

B.2.1.1 and B:.2.1.2

With a misaligned rod, SOM must be verified to be withinlimit or boration must be initiated to restore SOM to withinlimit.

In many cases, realigning the remainder of the group to themisaligned rod may not be desirable. For example,realigning control bank B to a rod that is misaligned15 step~s from the top of the core would require asignificant power reduction, since control bank D must bemoved fully in and control bank C must be moved in toapproximately ioo to 115 steps.

Power operation may continue with one RCCA trippable butmisaligned, provided that SDM is verified within 1 hour.

(conti nued)
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Rod Group Alignment Limits

B 3.1.5

BASES

ACTIONS 8.2.1.I and B.2.1.2 (continued)

The Completion Time of 1 hour represents the time neces~aryfor determining the actual unit SDM and, if necessary, .aligning and starting the necessary systems and componentsto initiate boration.

B.2.2, B.2.3, 8.2.4, 8.2.5, and B.2.6

For continued operation with a misaligned rod, RTP must bereduced, SIJM must periodically be .verified within limits,hot channel factors (Fg(Z) and F~m) must be verified withinlimits, and the safety analyses must be re-evaluated t-oconfirm continued operation is permissible.

Reduction of power to 75% RTP ensur at local LH-Rincreases due to a misaligned RCCwl ot cause the core( design criteria to be exceeded (efG)]The Compl etion'.Q Time of 2 hours gives the operat~r suffjk ient time toaccomplish an orderly power reducl'.i-4i~thout challengingthe Reactor Protection System.

When a rod is known to be misaligned, there is a potentialto impact the 5DM. Sin ce the core conditions can change'with time, periodic verification of SDM is required. AFrequency of 12 hours is sufficient to ens'ure this
requirement continues to be met.

Verifying that FQ(Z) and Fm~j are within the required limitsensures that current operation at 75% RTP with a rodmisaligned is not resulting in power distributions that-mnayinvalidate safety analysis assumptions at full power. TheCompletion Time of 72 hours allows sufficient time to obtainflux maps of the core power distribution using the incoreflux mapping system and to calculate FQ(Z) and F~mi.
Once current conditions have been verified acceptable, timeis available to perform evaluations of accident analysis todetermine that core limits will not be exceeded during aDesign Basis Event for the duration of operation under theseconditions. A Completion Time of 5 days i's sufficient timeto obtain the required input data and to perform theanalysis.

(continued)
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Rod Group Alignment Limits

B 3.1.5

BASES

ACTIONS C.1.1 and C.1.2
(conti nued)

More than one control rod becoming misaligned from its groupaverage position is not expected, and has the potential toreduce SUM. Therefore, SUM must be evaluated. One hourallows the operator adequate time to determine SUM.Restoration of the required SDM, if necessary, requiresincreasing the RCS boron concentration to provide negativereactivity, as described in the Bases or LCO 3.1.1. Therequired Completion Time of 1 hour for initiating borationis reasonable, based on the time required for potentialxenon redistribution, the low probability of an accidentoccurring, and the steps required to complete the action.This allows the operator sufficient time to align therequired valves and start the boric acid pumps. Borationwill continue until the required SDM is restored.

C.2

If more than one rod is found to be misaligned or becomesmisaligned because of bank movement, the unit conditionsfall outside of the accident analysis assumptions. Sinceautomati 'c bank sequencing would continue to causemis~alignment, the unit must be brought to a MODE orCondition in which the LCO requirements are not applicable.To achieve this status, the unit must be brought to at leastMODE 3 within 6 hours.

The allowed Completion Time is reasonable, based onoperating experience, for reaching MODE 3 from full-powerconditions in an orderly manner and without challenging
plant systems.

D.-1.

When Required Actions cannot be completed within theirCompletion Time, the unit must be brought to a MODE orCondition in which the LCD requirements are not applicable.To achieve this status, the unit must be brought to at leastMODE 3 within 6 hours, which obviates concerns about thedevelopment of undesirable xenon or power distributions.The allowed Completion Time of 6 hours is reasonable, basedon operating experience, for reaching MODE 3 from full-power

(conti nued)
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Rod Group Alignment Limits
B 3.1.5

BASES

ACTIONS D.1 (continued)

conditions in an orderly manner and without challenging the
plant systems.

SURVEILLANCE SR 3.1.5.1
REQU IREM ENTS

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides ahistory that allows the operator to detect a rod that isbeginning to deviate from its expected position. If the rodposition deviation monitor is inoperable, a Frequency of4 hours accomplishes the same goal. The specified Frequencytakes into account other rod position information that iscontinuously available to the operator in the control room,so that during actual rod motion, deviations can immediately
be detected.

SR 31.1.5.2-

Verifying each control rod is OPERABLE would require thateach-rod be tripped. However, in MODES 1 and 2, trippingeach control rod would kresult in radial or axial powertilts, or oscillations. Exercising each individual controlrod every 92 days provides increased confidence that allrods continue to be OPERABLE without exceeding the alignmentlimit, ev 'en if they are not regularly tripped. Moving eachcontrol rod by 10 steps will not cause radial or axial powertilts, or oscillations, to occur. The 92-day Frequencytakes into consideration other information available to theoperator in the control room and SR 3.1.5.1, which isperformed more frequently and adds to the determination ofOPERABILITY of the rods. Between required performances ofSR 3.1.5.2 (determination of control rod OPERABILITY bymovement), if a control rod(s) is discovered to beimmovable, but remains trippable and aligned, the controlrod(s) is considered to be OPERABLE. At ahy time, if acontrol rod(s) i~s immovable, a determination of thetrippability (OPERABILITY) of the control rod(s) must bemade, and appropriate action taken.

(continued)
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Rod Group Alignment Limits
B 3.1.5

BASES

SURVEILLANCE
REQU IREMENTS

(continued)

SR 3.1.5.3

Verification of rod drop times allows the operator todetermine that the maximum rod drop time permitted isconsistent with the assumed rod drop time used in the safetyanalysis. Measuring rod drop times prior to reactorcriticality, after reactor vessel head removal, ensures thatthe reactor internals and rod drive mechanism will notinterfere with rod motion or rod drop time, and that nodegradation in these systems has occurred that wouldadversely affect control rod motion or drop time. Thistesting is performed with all RCPs operating and the averagemoderator temperature 2: -5GeF to simulate a reactor tripunder actual conditions. t 5 '1

This Surveillance is performed-during a plant outage, due tothe plant conditions needed to perform the SR and thepotential for an unplanned plant transient if theSurveillance were performed with the reactor at power.

REFERENC ES

8 3.1-3A

2.

5. F2Pdt, C -a-ptei-5]

K±3' ~#&A~T~ptcr [1 ~}.

B 05/04/92 12:31pm
WOG STS

A aq 4 ARP-94-

.rgýýB 3.1--



Il ASERT

1. Title 10, Code of Federal Regulations, Part 50; 'AppendixA, General Design Criterion 10, "Reactor Design,"General Design Criterion 26, "Reactivity Limits."
2. Title 10, Code of Federal Regulations, Part 50.46,OAcceptance Criteria for Emergency Core Cooling Systemsfor Light Water Nuclear Power Reactors.."

3. Watts Bar FSAR, Section 15.0, "Accident Analyses."

4. Watts Bar FSAR, Section 15..2.3, "Rod Cluster Control
Assembly Misalignment."

SWatts Bar FSAR; Sect-ion 15-.3.6, "Single RCCA Withdrawal
at Full Power."

Surveillance Requirements."

.5. '.Watts Bar FSAR, Section 15.4.2, "Major Secondary SysteI.._-_.Pipe Rupture.n "L~em



JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.5

1. Format change to delete brackets that identify plant specific
information/values.

2. Change to reflect WBN specific parameter values/information.

3. WBN utilizes an Analog Rod Position Indication System, not a Digital Rod
Position Indication System.

4. WBN does not consider the ARPI System to be "highly" accurate.

5:* Deleted text that does not apply to WBN's ARPI System.

6. Additional text more accurately describes the worst case rod
misalignment event at WBN and required actions as a result of it.

7. Change to correct typographical error in STS.

8. Change to correct editorial error in STS (i.e., the COLR is not
referenced).

9. At WEN, control rods are not bottomed in MODE 3 just prior to entry intoMODE -2. Therefore, "rod bottom" phrase for MODES 3, 4, 5 and 6 deleted
from text.

10. Change to specify WBN specific reference information and format.

11. This change reflects comments made by the industry to the NRC at theProof and Review meeting on th'e RSTS in Irvine,.CA July 13 - July 20,
1992.

12. This statement is incorrect for the MSLB event when the core briefly
returns critical.

13. Change to correct error in the STS. Required Action A.1.2 does notspecify "emergency" boration. The operator will utilize the 'appropriate
boration for the plant conditions.



Shutdown Bank Insertion

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Shutdown Bank Insertion Limits

LCD 3.1.6

APPLICABILITY:

Each shutdown bank shall be-within its physical insertion
limits specified in the COLR.

MODE 1,
MODE 2?vith any control bank not fully inserted.

- - - - - - - - - - - - --- -NOTE - - - - - - - - - - - - - -
This LCD is not applicable while performing SR 3.1.5.2.
-------------------------------- -----------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more shutdown
banks not wt~in

B. Required Action and
QQZU%-~~~ hoursm 'eto

Time not met.

A.1.1 Verify SDM is
-:-ý 7 Ak/ k.

OR

A.1.2 Initiate boration to
restore'SOM to within
limit.

AND

A-2' Restore shutdown
banks to with'5

Be in MODE 3.

1 hour

1 hour

2 hours

04/30/92 3:01pm

Limits
3.1.6

WOG STS

6 hours
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Shutdown Bank Insertion Limits
3.1.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.1.6.1 Verify each shutdown bank is within limits

FREQUENCY

12 hours

WOG STS
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Shutdown Bank Ibsertion Limits
B 3.1.6

IB 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.6 Shutdown Bank Insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods areinitial assumptions in all safety analyses that assume rodinsertion upon reactor trip. The insertion limits directlyaffect core power and fuel burnup distributions andassumptions of available ejected rod worth, SOM and initialreactivity insertion rate._

The applicable criteria for these reactivity and powerdistribution design requirements are 10 CFR 50, Appendix A,GOC 10, "Reactor Design," GOC 26,-"Reactivity Limits"(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria forEmergency Core Cooling Systems for Light Water Nuclear PowerReactors" (Ref. 2). Limits on control rod insertion havebeen established, and all rod positions are monitored andcontrolled during power operation to ensure that the powerdistribution and reactivity limits defined by the designpower peaking and SOM limits are preserved.control banks and shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivitycontrol. A group consists of two or more"RCCAs that areelectricalvy paralleled to,-step simultaneously. A bank ofRCCAs consists of two groups that are moved in a staggeredfashion, but always within one step of each other. .A..ll Te,~epM~e -pla~s four control banks and ~-1 " ' --shutdownSbanks. See LCO 3.1.5, "Rod Group Alignment Limits," for(..) control and shutdown rod OPERABILITY and al/i gnmentrequirements, and LCO 3.1.8, "Rod Position/Indication," forposition indication requirements. L%

The control banks are used for precise reactivity control ofthe reactor. The positions of the control banks arenormally automatically controlled by the Rod Control System,but they can also be manually controlled. They are capableof adding negative reactivity very quickly (compared toborating). The control banks must be maintained abovedesigned insertion limits and are typically near the fullywithdrawn position during normal full power operations.Hence, they are not capable of adding a large amount ofpositive reactivity. Boration or dilution of the Reactor

(conti nued)
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Shutdown Bank Insertion Limits

B 3.1.6

BASES

BACKGROUND
(continued)

APPLICABLE
SAFETY ANALYSES

Coolant System (RCS) compensates for the reactivity changesassociated with large changes in RCS temperature. Thedesign calculations are performed with the assumption thatthe shutdown banks are withdrawn first. T' e s1 u1 ow1! n anncan be u FFy-`-ttrwi f -l -1 -ou re go ing cri't"i cal.Fa

fully-o insrated. Ter rshu tdown banks must be cml telwihdawnual fro the core),o operior tor w uithrang nrany conitro
bank durng a appoac to crtclt. The su wn anksoeareteetion, thishustdown uantsarither reacitodraw isohudowyn.. rthey . Te shtonbnsmtbecpley

wtdadd negativ e reativity to shu t hdoawK~~ n n th rat r upo

receipt of a' reactor trip signal.

On a reactor trip, all RCCAs (shutdown banks and controlbanks), except the most reactive RCCA, are assumed to insertinto the core. The shutdown banks shall be at or abovetheir insertion limits and available to insert the maximum-amount of 'negative reactivity-on a reactor trip signal. Thecontrol banks may be partially inserted in the core, asallowed by LCO 3.1.7, "Control Bank Insertion Limits." Theshutdown bank and control bank insertion limits areestablished to ensure that a sufficient amount -of negativereactivity is available to shut down the reactor andmaintain the required 5DM (see LCO 3.1-.1, "SHUTDOWN MARGIN(5DM)- Tavg > 200*F," and LCD 3.1.2, "SHUTDOWN MARGIN(SOM)- T < 200*F") following a reactor trip from fullpower. Ile combination of control banks and shutdown banks(less the most reactive RCCA, which is assumed to be fullywithdrawn) is sufficient to take the re-actor from full-powerconditions at rated temperature to zero power, and tomaintain the required SOM at rated no-load temperature(Ref. 3). The shutdown bank insertion limit also limits thereactivity worth of an ejected shutdown rod.

(continued)
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Shutdown Bank Insertion Limits
B 3.1.6

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

The acceptance criteria for addressing shutdown and controlrod bank insertion limits and inoperability or misalignment
is that:

a. There be no violations of:

1. specified acceptable fuel design limits, or2. RCS pressure boundary integrity; and

b. The core remains subcritical after accident

As such, the shutdown bank insertion limits affect safetyanalysis involving core reactivity and SDM (Ref. 3).
The shutdown bank insertion limits preserve an initialcondition assumed in the safety analyses and, as such,satisfy Criterion 2 of the NRC Policy Statement.

SLCO The shutdown banks must be-withi,n their insertion limits anyU time the reactor is critical or approaching criticality.This ensures that a sufficient amount of negative reactivityis available to shut down the reactor and maint'ain therequired SOM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

APPLICABILITY The shutdown banks must be within their insertion limits,with the reactor 1'n MODES 1 and 2. The applicability inMODE 2 begins prior to initial control bank withdrawal,during an approach to criticality, and continues throughout.MODE 2, until all control bank rods are again fully insertedby reactor trip or by shutdown. This ensures that asufficient amount of negative reactivity is available toshut down the reactor and maintain the required SOMfollowing a reactor trip. The shutdown banks do not have tobe within their insertion limits in MODE 3, unles an

cont" te to the SD e er o . . an .1.2 forSOM requirements in MODES 3, 4, and 5. LCD 3.9.1, "BoronConcentration," ensures adequate SDM in MODE 6.

(conti nued)
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Shutdown Bank Insertion Limits

B 3.1.6

BASES

APPLICABILITY' The Applicability requirements have been modified by a Note(continued) indicating the LCD requirement is suspended duringSR 3.1.5.2. This SR verifies the freedom of the rods tomove, and requires the shutdown bank to move below the LCOlimits, which would normally violate the LCD.

ACTIONS A.1.1, A.1.2 and A-2

When one or more shutdown banks is not within insertionlimits, 2 hours is allowed to restore the shutdown banks towithin the insertion limits. This is necessary because theavailable SOM may be significantly reduced, with one or moreof the shutdown banks not within their insertion limits.Also, verification of SOM or initiation of boration within1 hour is required, since the SDM in MODES 1 and 2 isensured by adhering to the control and shutdown bankinsertion limits (see LCO 3.1.1). If shutdown banks are notwithin their insertion limits, then SOM will be verified byperforming a reactivity balance calculation, considering theeffects listed in SR 3.1.1.1.

The allowed Completion Time of 2 hours provides anacceptable time for evaluating and repairing minor problemswithout allowing the plant to remain in an unacceptablecondition for an extended period of time.

systems are ound to be mnoper le, the shutdown ods are

B.1

If the shutdown banks cannot be restored to within theirinsertion limits within 2 hours, the unit must be brought toa MODE where the LCD is not applicable. The allowedCompletion Time of 6 hours is reasonable, based on operatingexperience, for reaching the required MODE from full-powerconditions in an orderly manner and without challenging
plant systems.

(conti nued)
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Shutdown Bank Insertion Limits
B 3.1.6

BASES (continued)

SURVEILLANCE
REQU IREMENTS

SR 3.1.6.1

Verification that the shutdown banks are within theirinsertion limits prior to an approach to criticality ensuresthat when the reactor is critical, or being taken critical,the shutdown banks will be available to shut dowr thereactor, and the required SOM will be maintained following areactor trip. This SR and Frequency ensure that theshutdown banks are withdrawn before the control banks arewithdrawn during a unit startup.

Since the shutdown banks are positioned manually by thecontrol room operator, a verification of shutdown bankposition at a Frequency of 12 hours, after the reactor istaken critical, is adequate to ensure that they are withintheir insertion limits. Also, the 12-hour Frequency takesinto account other. information available in the control roomfor the purpose of monitoring the status of shutdown rods.

REFERENCES I.1
J9~D.U.4~J~LU!JL

2. -O6R.4 7

3.

1. Title 10, Code of Federal Regulations, Part 50, Appendix.A, General Design Criterion 10, "Reactor Design,"General Design Criterion 26, "Reactivity Limits."
2. Title 10, Code of Federal Regulations, Part 50.46,"Acceptance Criteria for Emergency Core Cooling Systemsfor Light Water Nuclear Power Reactors."

3. Watts Bar FSAR, Section 15.0, "Accident Analyses."
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JUSTIFICATIONS FOR DEVIATIONS FROM NRC STS 3.1.6

1. Format change to delete brackets that identify plant specific
information/values.

2. Change to reflect WBN specific parameter valhies.

3. Change to specify WBN specific reference information and format.

4. Text was deleted. Watts Bar believes this conclusion to be overlyconservative when considering the action statements that must be takenin LCO 3.1.8 upon a failure of the ARPI System. These actions include averification of rod position using the incore detectors within 8 hoursallowing continued operation. This paragraph would eliminate the 8 hourcompletion time provided by LCO 3.1.8. Additionally) the SR for S/Dbank insertion is performed once per 12 hours. This is based on thefact that the S/D banks are not normally moved and therefore areexpected to be where they were last positioned.

5. This change reflects c -omments made by the industry to NRC during theProof and Review meeting on the RSTS in Irvine, CA-July 13 - July 20,
1992.

6. This statement is incorrect for tjie MSLB event when the core briefly
returns critical.

7. Sentence deleted since it is not always true and does not contribute
significantly to the discussion.

8. This change was made for clarity since under extreme off normal
conditions, the core could be taken critical during shutdown bank
withdrawal.



Control Bank Insertion Limits
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Control Bank Insertion Limits

LCO 3. 1.7

APPLICABILI

Control banks shall be within the insertion, sequence, and
overlap limits specified in the COLR.

TY: MODE/' 1,4ff4-4,. wit'h keff > 1.0.

k------------------------- NOTE ---------------
This LCO is not applicable while performing SR 3.1.5.2.

------------------------------------------------

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control bank insertion A.1.1 Verify OM is 1 hour
limits not met. >2% A.Ak k .

A.1.2 Initiate boration to 1 hour
restore SDM to within
limit.

AND

A.2 Restore control 2 hours
bank(s) to within

______ _____limiy

(continued)
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