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Subject:

License Amendment Request - Extended Power Uprate

In accordance with 10 CFR 50.90, Exelon Generation Company, LLC (EGC) requests an
amendment to the Renewed Facility Operating License (OL) Nos. DPR-44 and DPR-56 for the
Peach Bottom Atomic Power Station (PBAPS), Units 2 and 3, respectively. The proposed
change will increase the maximum power level authorized by OL Section 2.C(1) from
3514 megawatts thermal (MWt) to 3951 MWt. This proposed request for an Extended Power
Uprate (EPU) represents an increase of approximately 20 percent above the Original Licensed
Thermal Power (OLTP) level of 3293 MWt and an increase of approximately 12.4 percent above
the Current Licensed Thermal Power (CLTP) level of 3514 MWt. PBAPS OL Amendments
198/211 (Units 2 and 3, respectively) dated October 18, 1994 and July 18, 1995, approved a
Stretch Power Uprate authorizing the maximum thermal power increase from 3293 MWt to 3458
MWt. On November 22, 2002, PBAPS OL Amendments 247/250 (Units 2 and 3, respectively)
were approved for a Measurement Uncertainty Recapture (MUR) power uprate that authorized
an increase in Maximum Power Level from 3458 to 3514 MWt.

Attachments 6 and 17 transmitted herewith contain Proprietary Information. Enclosures 11a,
11b, 11c, and 11d transmitted herewith contain Critical Energy Infrastructure Information
(CEll). When separated from Attachments 6 and 17 and Enclosures 11a, 11b, 11c, and 11d,
this document is decontrolled.
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Attachments 1 through 17 include a description of the proposed changes and the supporting
documentation. This request is subdivided as follows:
Attachment 1

Provides a description and evaluation of the proposed changes that require
NRC approval. In accordance with 10 CFR 50.91 (a)(1), EGC has completed
a No Significant Hazards Consideration (NSHC) analysis and concludes that
the changes proposed by this license amendment request present no
significant hazards under the standards set forth in 10 CFR 50.92(c), and
accordingly, a finding of "no significant hazards consideration" is justified. The
NSHC analysis is contained within Attachment 1.

Attachment 2

Provides a markup of the affected OL and Technical Specifications (TS) pages
indicating the proposed changes for the EPU.

Attachment 3

Provides a markup of the affected TS Bases. These markup pages are
provided for information only and do not require NRC approval.

Attachment 6

Provides a proprietary version of the GE-Hitachi Nuclear Energy Americas
LLC (GEH) Power Uprate Safety Analysis Report (PUSAR) documented in
NEDC-33566P, "Safety Analysis Report for Exelon Peach Bottom Atomic
Power Stations Units 2 and 3 Constant Pressure Power Uprate". This report
provides an integrated summary of the results of the safety analyses and the
evaluations performed that support the proposed increase in the maximum
power level. The safety analyses also supports elimination of the need for
Containment Accident Pressure (CAP) credit as the modifications, TS
changes and methodology changes have been integrated into the EPU safety
analysis. The PUSAR technical evaluations supporting the proposed power
uprate are based on NRC-approved licensing topical report NEDC-33304P-A,
Constant Pressure Power Uprate, Revision 4 (commonly called CLTR). For
those topics outside the CLTR approved applicability (e.g., use of GNF2 fuel),
the technical evaluations are based on NEDC-32424P-A, "Generic Guidelines
for General Electric Boiling Water Reactor Extended Power Uprate,"
(commonly called ELTR1) and NEDC-32523P-A, "Generic Evaluations of
General Electric Boiling Water Reactor Extended Power Uprate," (commonly
called ELTR2). The content of the technical evaluations is consistent with the
guidance provided in NRC Review Standard RS-001, "Review Standard for
Extended Power Uprates," Revision 0, dated December 2003 as it applies to
the design bases of PBAPS Units 2 and 3.
GEH considers portions of the information provided in Attachment 6 of this
proposed license amendment request to be proprietary and, therefore, exempt
from public disclosure pursuant to 10 CFR 2.390. An affidavit for withholding
information, executed by GEH, is provided in Attachment 5. A non-proprietary
version of the document has been provided in Attachment 4. Therefore, on
behalf of GEH, EGC requests to withhold Attachment 6 from public disclosure
in accordance with 10 CFR 2.390(b)(1).

Attachment 7

Provides a summary of regulatory commitments made with this proposed
change for an EPU.
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Attachment 8

Provides the Supplemental Environmental Report for PBAPS EPU supporting
a conclusion of no significant impact for this proposed change.

Attachment 9

Provides a list and description of plant modifications planned to support EPU
implementation. Several of the modifications listed in Attachment 9 are being
implemented in accordance with the requirements of 10 CFR 50.59 and,
therefore, do not require NRC review and approval. These modifications,
constitute planned actions on the part of Exelon, and as such, are not formal
regulatory commitments. Attachment 9 also includes five enclosures providing
detailed descriptions of modifications that support EPU, CAP credit elimination
effecting NPSH analyses, TS changes or methodology changes. These
enclosures are:
9a:
9b:
9c:
9d:
9e:

Addition of Main Steam Safety Valve
Standby Liquid Control System (SLCS) Modifications
Residual Heat Removal (RHR) Heat Exchanger Cross-Tie Modification
High Pressure Service Water System (HPSW) Cross-Tie Modification
Condensate Storage Tank (CST) Modifications

Attachment 10

Provides the EPU Startup Test Plan that specifies the EPU testing planned
and provides a comparison of initial startup and EPU testing. Attachment 10
includes justification for not performing large transient testing. Attachment 10
also supplements Attachment 6, PUSAR Section 2.12.

Attachment 11

Provides a summary of the grid stability study performed by the independent
system operator at the expected full EPU electrical output. It demonstrates
that the EPU will not have a significant affect on the reliability or operating
characteristics of PBAPS or the offsite system. A summary is provided in
Attachment 11 with four additional enclosures. The enclosures of Attachment
11 contain critical energy infrastructure information (CEll) and are considered
sensitive, unclassified (non-safeguard) information in accordance with the
10 CFR 2.390(d)(1). As such, EGC requests that the information contained in
the four enclosures be withheld from public disclosure. The enclosures are:
1 la:
11 b:
1 1c:
11d:

PJM Generator Interconnection V4-045 Peach Bottom 320 MW
System Impact Study; Revised July 24, 2012.
Power Grid Uprate Voltage Analysis for Peach Bottom Generating
Station; PECO Energy Transmission Planning - 5/21/12.
Power Grid Uprate Voltage Analysis for Peach Bottom Generating
Station; PECO Energy Transmission Planning - 9/28/11.
Power Grid Uprate Voltage Analysis (Addendum) for Peach Bottom
Generating Station; PECO Energy Transmission Planning - 12/11/11.

Attachment 12

Provides a Probabilistic Risk Assessment (PRA) report for EPU. This
Enclosure supplements Attachment 6, PUSAR Section 2.13.

Attachment 13

Provides a discussion of the analyses, testing and monitoring program
planned to provide assurance that unacceptable flow induced vibration issues
are not experienced at PBAPS due to EPU implementation.
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Attachment 14

Provides a description of adherence to the Technical Specification Task Force
(TSTF) traveler TSTF-493 for the Limiting Safety System Setpoints (LSSS)
impacted by EPU. This includes an overview of the setpoint control program
and a sample calculation for instrument setpoint revision.

Attachment 17

Provides a proprietary version of the Westinghouse Electric Company (WEC)
Replacement Steam Dryer Evaluation for Peach Bottom Atomic Power Station
Units 2 and 3. The Replacement Steam Dryer Evaluation attachment includes
a brief discussion that is supported by several enclosures that summarize the
analyses performed to demonstrate the structural adequacy of the PBAPS
steam dryers at EPU conditions. WEC considers portions of the information
provided in Attachment 17 of this proposed license amendment request to be
proprietary and, therefore, exempt from public disclosure pursuant to 10 CFR
2.390. Affidavits for withholding information, executed by WEC for each
enclosure, are provided in Attachment 16. Non-proprietary versions of the
documents are provided in Attachment 15. Therefore, on behalf of WEC,
EGC requests to withhold Attachment 17 enclosures from public disclosure in
accordance with 10 CFR 2.390(b) (1). These enclosures cover both units and
include:
Peach Bottom Atomic Power Station Unit 2 and Unit 3 Replacement
Steam Dryer Comprehensive Vibration Assessment Program (CVAP)
B.1:
Peach Bottom Units 2 & 3 Replacement Steam Dryer Acoustic Load
Definition
B.2:
Peach Bottom Units 2 and 3 Replacement Steam Dryer Structural
Evaluation for High-Cycle Acoustic Loads
B.3:
Peach Bottom Units 2 and 3 ASME Code Stress Report
B.4 U/2: Peach Bottom Unit 2 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.4 U/3: Peach Bottom Unit 3 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.5:
Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Four-Line
Subscale Acoustic Test Data Evaluation and Derivation of CLTP-toEPU Scaling Spectra
B.6:
Processing of Peach Bottom Unit 2 and Unit 3 MSL Strain Gauge
Data and Computation of Predicted EPU Signature
B.7:
Instrumentation Description for the Peach Bottom Unit 2
Replacement Steam Dryer
17A:

The proposed changes have been reviewed by the PBAPS Plant Operations Review Committee
and approved by the Nuclear Safety Review Board in accordance with the requirements of the
EGC Quality Assurance Program.
EGC requests approval of the proposed changes by June 30, 2014. The requested review
period is consistent with NRC internal guidance and supports business plan initiatives to
increase EGC's generation capacity. Once approved, the amendment will be fully implemented
within 90 days of completion of refueling outage P2R20 for Unit 2, which is currently scheduled
for completion in December 2014. For Unit 3, the amendment will be fully implemented within 90
days of completion of refueling outage P3R20, which is currently scheduled for completion in
October 2015. These implementation periods for both PBAPS Units will provide adequate time
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for installation of the required modifications supporting power uprate and revision of the affected
station documents using the appropriate change control mechanisms.
In accordance with 10 CFR 50.91, "Notice for public comment; State consultation,"
paragraph (b), EGC is notifying the Commonwealth of Pennsylvania and the State of Maryland
of this application by transmitting a copy of this letter along with the non-proprietary attachments
to the designated State Officials.
If you have any questions or require additional information, please contact Mr. David B. Neff at
(610) 765-5631.
I declare under penalty of perjury that the foregoing is true and correct. Executed on
the 28th day of September, 2012.
Respectfully,

Kevin F. Borton
Manager, Licensing - Power Uprate
Exelon Generation Company, LLC

Attachments:
1. Evaluation of Proposed Changes
2. Markup of Proposed Operating License and Technical Specifications Pages
3. Markup of Proposed Technical Specifications Bases and Technical Requirement Manual
(provided for information only)
4. NEDC-33566, Safety Analysis Report for Exelon Peach Bottom Atomic Power Stations
Units 2 and 3 Constant Pressure Power Uprate (Non-Proprietary)
5. GEH Affidavit Supporting Withholding information in NEDC-33603P
6. NEDC-33566P, Safety Analysis Report for Exelon Peach Bottom Atomic Power Stations
Units 2 and 3 Constant Pressure Power Uprate (Proprietary)
7. Summary of Regulatory Commitments
8. Supplemental Environmental Report
9. List of Modifications
Addition of Main Steam Safety Valve
9a:
Standby Liquid Control System (SLCS) Modifications
9b:
9c:
Residual Heat Removal (RHR) Heat Exchanger Cross-Tie Modification
High Pressure Service Water System (HPSW) Cross-Tie Modification
9d:
Condensate Storage Tank (CST) Modifications
9e:
10. Startup Test Plan
11. Grid Stability Study
PJM Generator Interconnection V4-045 Peach Bottom 320 MW System
1 la:
Impact Study; Revised July 24, 2012.
Power Grid Uprate Voltage Analysis for Peach Bottom Generating Station;
11 b:
PECO Energy Transmission Planning - 5/21/12.
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Power Grid Uprate Voltage Analysis for Peach Bottom Generating Station;
PECO Energy Transmission Planning - 9/28/11.
1ld:
Power Grid Uprate Voltage Analysis (Addendum) for Peach Bottom
Generating Station; PECO Energy Transmission Planning - 12/11/11.
12. Probabilistic Risk Assessment (PRA) Report
13. FIV Piping and Component Evaluation
14. EPU Related Changes to TSTF- 493 Instrument Setpoints
15. Replacement Steam Dryer Evaluation for Peach Bottom Atomic Power Station Units 2
and 3 (Non-Proprietary)
Peach Bottom Atomic Power Station Unit 2 and Unit 3 Replacement Steam
15A:
Dryer Comprehensive Vibration Assessment Program (CVAP)
B.1:
Peach Bottom Units 2 & 3 Replacement Steam Dryer Acoustic Load Definition
B.2:
Peach Bottom Units 2 and 3 Replacement Steam Dryer Structural Evaluation
for High-Cycle Acoustic Loads
B.3:
Peach Bottom Units 2 and 3 ASME Code Stress Report
B.4 U/2: Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.4 U/3: Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.5:
Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Four-Line
Subscale Acoustic Test Data Evaluation and Derivation of CLTP-to-EPU
Scaling Spectra
B.6:
Processing of Peach Bottom Unit 2 and Unit 3 MSL Strain Gauge Data and
Computation of Predicted EPU Signature
B.7:
Instrumentation Description for the Peach Bottom Unit 2 Replacement Steam
Dryer
16. WEC Affidavits for Withholding Information from Public Disclosure - Replacement
Steam Dryer Evaluation of Attachment 17
17. Replacement Steam Dryer Evaluation for Peach Bottom Atomic Power Station Units 2
and 3 (Proprietary Enclosures)
17A:
Peach Bottom Atomic Power Station Unit 2 and Unit 3 Replacement Steam
Dryer Comprehensive Vibration Assessment Program (CVAP)
B. 1:
Peach Bottom Units 2 & 3 Replacement Steam Dryer Acoustic Load Definition
B.2:
Peach Bottom Units 2 and 3 Replacement Steam Dryer Structural Evaluation
for High-Cycle Acoustic Loads
B.3:
Peach Bottom Units 2 and 3 ASME Code Stress Report
B.4 U/2: Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.4 U/3: Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Power Ascension
Program Description for Extended Power Uprate
B.5:
Peach Bottom Unit 2 and Unit 3 Replacement Steam Dryer Four-Line
Subscale Acoustic Test Data Evaluation and Derivation of CLTP-to-EPU
Scaling Spectra
B.6:
Processing of Peach Bottom Unit 2 and Unit 3 MSL Strain Gauge Data and
Computation of Predicted EPU Signature
B.7:
Instrumentation Description for the Peach Bottom Unit 2 Replacement Steam
Dryer
1 1c:
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cc:

USNRC Region I, Regional Administrator
USNRC Senior Resident Inspector, PBAPS
USNRC Project Manager, PBAPS
R. R. Janati, Commonwealth of Pennsylvania
S. T. Gray, State of Maryland

w/attachments
w/attachments
w/attachments
w/o proprietary attachments
w/o proprietary attachments

Attachment 1
Peach Bottom Atomic Power Station Units 2 and 3
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SUMMARY DESCRIPTION
The Peach Bottom Atomic Power Station (PBAPS) Units 2 and 3 Operating License (OL)
specifies the Maximum Power Level at which PBAPS Units 2 and 3 may be operated.
The proposed amendment would increase the Maximum Power Level authorized from
3514 megawatts thermal (MWt) to 3951 MWt. This amendment request includes revision
of the OL and Technical Specifications (TS) to support the increased power level. The
new Maximum Power Level represents an increase of approximately 20 percent above
the original licensed maximum thermal power level of 3293 MWt and an increase of
approximately 12.4 percent above the Current Licensed Thermal Power (CLTP) level of
3514 MWt. PBAPS Amendments 198/211 (Units 2 and 3, respectively) dated October
18, 1994 and July 18, 1995, respectively, approved a Power Rerate (Stretch Power
Uprate) authorizing the increase from 3293 MWt to 3458 MWt (Reference 10). On
November 22, 2002, PBAPS OL Amendments 247/250 (Units 2 and 3, respectively)
were approved for a measurement uncertainty recapture power uprate that authorized
an increase in Maximum Power Level from 3458 to 3514 MWt (Reference 16).

2.0

DETAILED DESCRIPTION

2.1

Power Uprate Safety Analysis Report (PUSAR)
The GE-Hitachi Nuclear Energy Americas LLC (GEH) licensing topical report
NEDC 33004P-A, Constant PressurePower Uprate, Revision 4, dated July 2003
(Reference 2), commonly called the CLTR, provides an NRC-accepted approach for
performing constant pressure power uprates (CPPU). The CPPU approach has been
used as the basis for multiple power uprate license amendment requests submitted to
and approved by the NRC. As the name suggests, the CPPU approach maintains a
plant's current maximum operating reactor pressure. The constant pressure constraint,
along with other required limitations and restrictions discussed in the CLTR, allows a
simplified approach to power uprate analyses and evaluations.
The evaluation methods and conclusions of the CLTR were approved for GE fuel up
through GE14 fuel assemblies. PBAPS will be using GNF2 fuel assemblies with
implementation of EPU and, therefore, certain evaluations and conclusions of the CLTR
are not applicable for fuel design-dependent evaluations at PBAPS. Therefore, PBAPS
will utilize the guidance in NRC-approved NEDC-32424P-A (Reference 3), commonly
called ELTR1, which is appropriate for fuel- dependent topics. Safety issues identified in
ETLR1 that should be addressed in a plant-specific EPU license amendment request are
addressed in the Power Uprate Safety Analysis Report (PUSAR). For issues that have
been evaluated generically, the PUSAR references the NRC approved generic
evaluations in the CLTR, ELTR1 or NEDC-32523P-A (Reference 4), which is commonly
called ELTR2.
The Office of Nuclear Reactor Regulation document, Review Standardfor Extended
Power Uprates, RS-001, Revision 0, dated December 2003 (Reference 1), provides
guidance to the NRC Staff when performing reviews of EPU applications. The review
standard was developed to enhance the consistency, quality, and completeness of the
Staff's reviews and to inform licensees of the guidance documents the Staff would use
when reviewing EPU applications. NEDC-33566P-A, Safety Analysis Report for Exelon
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Peach Bottom Atomic Power Station Constant PressurePower Uprate, (also called the
PUSAR) is provided in Attachments 4 (non-proprietary version) and 6 (proprietary
version) of this submittal. This report provides an integrated summary of the results of
the safety analyses and evaluations performed in accordance with the CLTR, ELTRI,
and ELTR2. These analyses and evaluations support the proposed increase to the
maximum power level at PBAPS to 3951 MWt. These safety analyses also supports
elimination of the reliance on Containment Accident Pressure (CAP) credit in
demonstrating adequate Net Positive Suction Head (NSPH) for the Emergency Core
Cooling System (ECCS) pumps when taking suction from the suppression pool and the
Condensate Storage Tank (CST). The PUSAR Section 2, "Safety Evaluation," follows
the format and guidance delineated in RS-001 (Reference 1), Section 3.2, to the extent
that the review standard is consistent with the PBAPS design basis.
In summary, the PUSAR Technical Evaluations are based on NRC-approved topical
reports CLTR, ELTR1, and ELTR2 (References 2, 3 and 4) and their associated NRC
Safety Evaluation Reports.
Following the EPU, the Leading Edge Flow Meter (LEFM) will remain the primary system
used to measure Feedwater flow and provide input to the Core Thermal Power (CTP)
calculation. However, the proposed maximum authorized power level of 3951 MWt at
EPU will no longer take credit for the reduced uncertainty of the LEFM previously gained
through analysis; plant maintenance and calibration procedures will assure that the
LEFM system is properly maintained and calibrated in order to assure the reactor is
operated within the requirements of Appendix K.
In developing the PUSAR, Exelon Generation Company, LLC (EGC) identified certain
evaluations that, due to size, level of detail, and/or subject matter, were more
appropriately broken out as separate Attachments to this submittal. These areas include
the EPU Testing Plan (Attachment 10), the Grid Stability Evaluation (Attachment 11), the
Probabilistic Risk Assessment (Attachment 12), the Flow Induced Vibration-Piping/
Component Evaluation (Attachment 13), the Setpoint Calculation discussion which
includes the setpoint change methodology description, the EGC and PBAPS typical
calibration process description, and examples of setpoint calculations associated with
proposed setpoint changes (Attachment 14), and the Steam Dryer Evaluation
(Attachment 17). These evaluations support the appropriate PUSAR Technical
Evaluations.
2.2

Operating License (OL) And Technical Specifications (TS)
The following OL and TS sections, and associated TS Bases, are affected by the
proposed EPU for both units:
"

Maximum Power Level (Operating License Section 2.C.(1))

*

Definitions- Rated Thermal Power (RTP) (TS 1.1)

"

Reactor Core Safety Limits (TS 2.1.1)

0

Standby Liquid Control (SLC) System (TS 3.1.7)
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*

Average Planar Linear Heat Generation Rate (APLHGR) (TS 3.2.1)

*

Minimum Critical Power Ratio (MCPR) (TS 3.2.2)

*

Linear Heat Generation Rate (LHGR) (TS 3.2.3)

*

Reactor Protection System (RPS) Instrumentation (TS 3.3.1.1)

*

Feedwater and Main Turbine High Water Level Trip Instrumentation (TS 3.3.2.2)

"

End of Cycle Recirculation Pump Trip (EOC - RPT) Instrumentation (TS 3.3.4.2)

*

Emergency Core Cooling System (ECCS) Instrumentation (TS 3.3.5.1)

"

Primary Containment Isolation Instrumentation (TS 3.3.6.1)

*

Jet Pumps (TS 3.4.2)

*

Safety Relief Valves (SRVs) and Safety Valves (SVs) (TS 3.4.3)

"

Emergency Core Cooling System (ECCS) - Operating (TS 3.5.1)

*

Emergency Core cooling System (ECCS) - Shutdown (TS 3.5.2)

*

Primary Containment Isolation Valves (TS 3.6.1.3)

*

Residual Heat Removal (RHR) Suppression Pool Cooling (TS 3.6.2.3)

*

High Pressure Service Water (HPSW) System (TS 3.7.1)

*

Main Turbine Bypass System (TS 3.7.6)

"

Diesel Fuel Oil, Lube Oil, and Starting Air (TS 3.8.3)

Section 3.1 of this attachment provides the details of the above changes along with the
associated technical justification. Attachment 2 of this EPU application contains the
proposed TS Markups. Associated proposed changes to the TS Bases changes are
provided for information only in Attachment 3.
2.3

TS Containing Percentage of Rated Thermal Power that Are Not Affected
Many of the TS listed above contain criteria or requirements expressed in terms of
percent rated thermal power (% RTP) that are re-scaled or otherwise adjusted for the
EPU. However, there are several other TS with such criteria that do not require revision
to support EPU. The CLTR, Section 11.1, discussed this situation of the TSs expressed
in terms of % RTP that may not require change based on EPU. To ensure clarity, the
CLTR provided Table 11-1, which included all % RTP TS. Each TS was dispositioned
whether it required a change or not. Similarly, to avoid any misunderstanding, EGC
provides below the specific PBAPS TSs that are expressed in terms of % RTP that are
not changing. A brief explanation as to why a revision is unnecessary is included.

Evaluation of Proposed Changes

Attachment 1
Page 5

1. Control Rod Operability (TS 3.1.3)
The current TS CONDITION D includes a note stating the Condition is not applicable
when thermal power is greater than 10% RTP. The stated % RTP is conservatively
maintained at the same % RTP as Current License Thermal Power (CLTP). Rod
Worth Minimizer (RWM) Low Power Set Point (LPSP) analytical limit is unchanged in
terms of (%RTP) for EPU. The LPSP defines the power level below which the RWM
is required. The RWM LPSP corresponds to the threshold below which the analyzed
rod position sequence is required to be followed. This is the power level below which
Control Rod Drop Accident (CRDA) analyses assume the reactor operator follows
prescribed withdrawal sequences. Maintaining this function in effect until 10% RTP
will result in a larger RWM range in terms of absolute power; therefore, not revising
the LPSP is conservative for EPU. See Attachment 6, PUSAR Section 2.4.1.3.4 and
Table 2.4-1.
2. Control Rod Scram Times (TS 3.1.4)
SURVEILLANCE REQUIREMENT (SR) 3.1.4.1 and 3.1.4.4 FREQUENCY require
verification that control rod scram time is within applicable limits prior to exceeding
40% RTP. The stated % RTP does not change. The 40% RTP provides a
reasonable time to complete the scram time testing following a shutdown. As such,
this is a timing consideration to allow for the testing to be completed and does not
affect the operation or operability of the control rods. Thus, it is acceptable to
maintain the current 40% RTP.
3. Rod Pattern Control (TS 3.1.6)
This TS is applicable in Modes 1 and 2 with thermal power less than or equal to 10%
RTP. The stated % RTP is being conservatively maintained at the same % RTP as
CLTP. The RWM LPSP is unchanged in terms of percent power for EPU. The
LPSP defines the power level below which the RWM is required. The RWM LPSP
corresponds to the threshold below which the analyzed rod position sequence is
required to be followed. This is the power level below which CRDA analyses
assumes the reactor operator follows prescribed withdrawal sequences. Maintaining
this function in effect until 10% RTP will result in a larger RWM range in terms of
absolute power; therefore, not revising this setpoint is conservative for EPU. See
Attachment 6, PUSAR section 2.4.1.3.4 and Table 2.4-1.
4. Reactor Protection System (RPS) Instrumentation (TS 3.3.1.1)
Table 3.3.1.1-1, ALLOWABLE VALUE for the Average Power Range Monitor
(APRM) Neutron Flux - High, Setdown function (APRM Function 2.a) is < 15%
RTP. The stated percent RTP does not change for EPU. The rescaled RTP
Thermal Limit Monitoring value of 23% bounds the APRM Scram Setdown
Analytical Limit of 17.3% RTP. Since APRM Scram Setdown (5 15.0%)
allowable value is less than the conservative generic Analytical Limit, no change
is required. (See Attachment 6, PUSAR Section 2.4.1.3.6.).
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Table 3.3.1.1-1, Allowable Value for Function 2.c. Neutron Flux - high allowable
value of 119.7 % RTP does not change. ELTR 1 (Reference 3), Section 5.6.1
describes that the APRMs will be re-calibrated to read the new uprated level and
the APRM High flux scram, expressed in units of percent of licensed power, will
not be changed.

5. Control Rod Block Instrumentation (TS 3.3.2.1)
* SR 3.3.2.1.2, SR 3.3.2.1.3, SR 3.3.2.1.6, Table 3.3.2.1-1 note (f) all refer to the
requirement of < 10% RTP. The RWM LPSP is unchanged in terms of percent
power for EPU. The LPSP defines the power level below which the RWM is
required. Maintaining this function in effect until 10% RTP will result in a larger
RWM range in terms of absolute power; therefore, not revising this setpoint is
conservative for EPU.
*

SR 3.3.2.1.4 notes (a), (b), (c) of Table 3.3.2.1-1. The Analytical Limit (AL)
associated with the Analytical Value power levels for the various ranges for RBM
operability are unchanged in terms of percent power for EPU, thus no setpoint
change is required (NEDC-33004P-A, CLTR Section 5.3.5). The powerdependant MCPR multipliers at each AL are verified on a cycle specific basis in
order to determine if the multiplier is bounding.

6. Suppression Pool Averaqe Temperature (TS 3.6.2.1)
The Limiting Condition for Operation (LCO), CONDITION, and REQUIRED ACTION
include reference to 1% RTP. This value does not change. Heat input at 1% RTP is
approximately equal to normal system heat losses; therefore this % RTP value is
acceptable without change.
The TS Bases B 3.6.2.1 addressing TS LCO 3.6.2.1, Suppression Pool Average
Temperature states in part that "...when the reactor is producing power essentially
equivalent to 1% RTP. At this power level, heat input is approximately equal to
normal system heat losses." Because the TS Bases define the criteria for 1% RTP
(i.e., the point of adding heat), the same power level will be utilized following EPU
and a change to this value is not required.
7. Primary Containment Oxygen Concentration (TS 3.6.3.2)
The APPLICABILITY for TS LCO 3.6.3.2 is MODE 1 during the time period from 24
hours after THERMAL POWER is greater than 15% RTP following startup, to 24
hours prior to reducing THERMAL POWER to less than 15% RTP prior to a reactor
shutdown. This RTP value of less than 15% is provided as an indication of plant
startup and provides for the start of containment inerting. The oxygen concentration
is controlled to avoid the potential of fire or explosion when in the presence of
hydrogen. Maintaining this value at 15% of the EPU RTP continues to comply with
the TS Bases statement that for reactor power below this value, the potential for an
event that generates significant hydrogen is low and the potential for a fire or
explosion is also low. Therefore, a change to this RTP value is not needed to
support EPU.
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8. Primary Containment Oxygen Concentration (TS 3.6.3.2)
The APPLICABILITY for TS LCO 3.6.3.2 is MODE 1 during the time period from 24
hours after THERMAL POWER is greater than 15% RTP following startup, to 24
hours prior to reducing THERMAL POWER to less than 15% RTP prior to a reactor
shutdown. This RTP value of less than 15% is provided as an indication of plant
startup and provides for the start of containment inerting. The oxygen concentration
is controlled to avoid the potential of fire or explosion when in the presence of
hydrogen. Maintaining this value at 15% of the EPU RTP continues to comply with
the TS Bases statement that for reactor power below this value, the potential for an
event that generates significant hydrogen is low and the potential for a fire or
explosion is also low. Therefore, a change to this RTP value is not needed to
support EPU.
2.4

Elimination of Containment Accident Pressure (CAP) Credit
EGC is eliminating the need for containment accident pressure (CAP) credit along with
the proposed extended power uprate (EPU). The elimination for the need of CAP credit
is consistent with guidance contained in NRC Regulatory Guide (RG) 1.82. 'Water
Sources for Long-term Recirculation Cooling Following a Loss-of-Coolant Accident,"
(Reference 7). The RG recommends minimizing reliance on CAP credit to demonstrate
adequate pump net positive suction head (NPSH) margins to the extent possible.
Therefore, EGC has pursued elimination of reliance on CAP credit at PBAPS for the
EPU. The elimination of CAP credit is accomplished through plant modifications,
analysis methodology changes, and revised safety analyses, and is therefore integrated
into the EPU basis.

2.5

Plant Modifications
EGC is also making various physical plant changes required to support EPU conditions
for various reasons. Some modifications are necessary to support efficient electrical
output of the units to maximize the benefit of increases in RTP. Others are necessary to
support or compensate for analytical impacts of the RTP increase. These modifications
were evaluated for impact to technical specifications and bases, as noted by proposed
changes in Section 2.0 above and technical evaluation in Section 3.0 of this attachment.
The modifications were individually evaluated for changes in design basis and will be
annotated in the appropriate sections of the PBAPS Updated Final Safety Analysis
Report (UFSAR). The detailed description of the plant changes are addressed in
Attachment 9 of this amendment request. Enclosures 9a through 9e provide further
detail for the modifications that affect the EPU and CAP elimination supporting analyses,
TS changes or methodology changes, which include the Main Steam System spring
Safety Valve addition, SLC System modifications, the RHR heat exchanger cross tie
modification, the HPSW cross tie modification, and the CST modifications. The steam
dryer is also being replaced. All technical information regarding the Replacement Steam
Dryer (RSD) is located in Attachment 17.
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Methodology Changes
Containment Accident Pressure (CAP) Credit Elimination Methodologies
The following methodology changes are applied to the EPU analyses for design basis
and for special events:
1. Nominal rather than limiting values are used for beyond design basis events or
special events that include SBO, ATWS, and Appendix R fire events. This change is
discussed in more detail in Attachment 9, Section 3.2.
2. Credit is taken for passive heat sinks for the design basis accident (DBA) Loss of
Coolant Accident (LOCA), the Small Steam Line Break (SSLB), the Appendix R
analyses and the Loss of RHR Normal Shutdown Cooling Function Event for the
accident and non-accident unit. This change is discussed in more detail in
Attachment 9, Section 3.2.
3. The use of CST inventory without transfer to the suppression pool is credited during
the limiting Safety Relief Valve Transient (SRVT) event, Station Blackout (SBO),
Anticipated Transient Without Scram (ATWS) and Appendix R Fire Safe Shutdown
Methods A, B, and D. This change is discussed in more detail in Attachment 9,
Section 3.2 and in Enclosure 9e.
In summary, the proposed changes to the OL, TS, associated TS Bases, plant
modifications and methodology changes, which are described in more detail in Section
3.0 of this attachment, support an increase in the authorized maximum reactor core
power operating limit to 3951 MWt with the elimination of CAP credit in the EPU safety
analyses.

3.0

TECHNICAL EVALUATION

3.1

Operating License and Technical Specifications Changes
The following OL and TS changes are required to support EPU and the associated
elimination of reliance on Containment Accident Pressure (CAP) credit in the licensing
basis.

3.1.1

Operating License Paragraph 2.C(1)
The proposed change supports an increase in the authorized Maximum Power Level
from 3514 MWt to 3951 MWt. The analyses and evaluations presented in this license
amendment support this request.

3.1.2

Definitions - Rated Thermal Power (RTP) (TS 1.1)
The proposed change will revise the definition of rated thermal power from the current
value of 3514 MWt to 3951 MWt. This change is administrative in nature and is reflective
of the OL change discussed in 3.1.1 above.

Evaluation of Proposed Changes
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Reactor Core Safety Limits (TS 2.1.1)
The current TS 2.1.1.1 states that thermal power shall be less than or equal to 25% RTP
when the reactor steam pressure is less than 785 psig or core flow is less than 10%
rated core flow. The proposed change will revise the 25% RTP to 23% RTP. The
revision to the % RTP is based on the fuel thermal limit monitoring threshold. Refer to
Attachment 6, PUSAR Section 2.8.2.1.2.

3.1.4

Standby Liquid Control (SLC) System (TS 3.1.7)
The proposed changes to TS 3.1.7 support a higher boron-1 0 (B-1 0) enrichment of the
sodium pentaborate (SPB) solution. Changes to the TS SRs for tank level,
concentration, pump flow and pump discharge pressure are also proposed.
Raising the B-10 isotopic enrichment for EPU increases the rate of negative reactivity
inserted by the SLC System and results in a faster shut down of the reactor during the
ATWS event. This results in a reduced heat load input into the suppression pool. The
EPU ATWS analysis was performed assuming the SLC System injected into the reactor
pressure vessel the minimum SPB concentration (8.32% weight) with the minimum B-10
enrichment (92%) at the minimum flow rate (49.1 gpm). The analysis concluded that the
ATWS acceptance criteria are met including safe shutdown of the plant with no adverse
impact to the integrity of the three fission product barriers (i.e., fuel cladding, reactor
vessel and containment). This is discussed in Attachment 6, PUSAR, Section 2.8.5.7,
"Anticipated Transients Without Scram." Additionally, the increased boron enrichment is
made, along with other modifications, to maintain suppression pool temperature below
design limits to meet inlet temperature restrictions for the HPCI and RCIC pumps and to
support the elimination of CAP credit for the RHR pumps for the ATWS analysis. The
increase in boron enrichment is described in detail in Attachment 9 and Enclosure 9b.
The proposed changes to the SLCS System TS continue to ensure the 10 CFR 50.62
boron injection equivalency requirement of 86 gpm of 13 weight percent sodium
pentaborate (SPB) solution is satisfied and that post-LOCA suppression pool pH
remains greater than or equal to (>)7.0.
The following changes are proposed for TS 3.1.7:
SR 3.1.7.1 for the SLC System storage tank minimum level is increased from 46
percent tank level to 52 percent tank level. The Alternative Source Term (AST)
licensing basis relies upon the SLC System injecting the SPB solution contents from
the SLC tank into the reactor pressure vessel to maintain the suppression pool pH >
7.0 post-LOCA. The SPB solution acts as a buffer in the suppression pool to inhibit
the decrease in suppression pool pH due, in part, to the radiolysis of chlorinated
polymer cable jacketing. The current SLCS tank level of 46 percent would not
provide adequate margin to encompass the planned installation of additional lengths
of similar jacketed cable in the Unit 2 and 3 drywells to monitor flow induced vibration
in the steam lines and in the Unit 2 steam dryer. Therefore, the SLC tank level is
increased to 52 percent. This value supports planned installation of additional cabling
while also ensuring the suppression pool pH is maintained a7.0 following a LOCA
involving significant fission product releases. Maintaining suppression pool pH a 7.0
post-LOCA prevents the radioactive iodine from re-evolving, which maintains offsite
and control room doses below 10 CFR 50.67 limits.
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SR 3.1.7.5 is revised by adding a new limit for the minimum SPB concentration of >
8.32% weight to the existing maximum limit (5 9.82% weight) required to maintain
the SLC System OPERABLE to perform its intended function. For boron solution
concentrations that exceed 9.82% weight, Condition 3.1.7.A applies. For boron
solution concentrations that are less than 8.32% weight, Condition 3.1.7.C applies.
Additionally, reference to Table 3.1.7-1 is deleted from SR 3.1.7.5. The surveillance
is revised to specify a minimum SPB concentration in order to eliminate use of Table
3.1.7-1 that contained the equivalency equation. The equivalency equation was used
to control the minimum SPB concentration, SLC System pump flow rate, and
enrichment in the SLC System. The equation no longer accurately reflects the
PBAPS design basis following the EPU. Therefore, the equivalency equation is being
replaced with use of specific limits in SR 3.1.7.5, SR 3.1.7.8, SR 3.1.7.10, and Figure
3.1.7-1 for EPU conditions. This change provides clear directions to the Operations
Staff on boron solution requirements applicable for EPU conditions. Also see the
change for Table 3.1.7-1 below.
SR 3.1.7.7, which verifies the minimum quantity of B-10 in the SLC tank, is being
deleted. This SR is redundant to the proposed change to SR 3.1.7.10 for minimum
required boron enrichment in combination with SR 3.1.7.1 for minimum tank level
and SR 3.1.7.5 and Figure 3.1.7-1 for minimum SPB solution concentration. The
changes to specify the minimum SLC tank level, SPB concentration, and enrichment
replace the need to verify the mass of Boron stored in the tank.
The requirements of SR 3.1.7.8, which verifies SLC System pump flow rate and
discharge pressure, are being revised to reflect a new minimum flow rate and a new
minimum discharge pressure. The current flow rate of > 43 gpm is changed to a 49.1
gpm. The 49.1 gpm value is the SLC System pump flow rate assumed in the EPU
ATWS analysis. The current pump discharge pressure of 1,255 psig is changed to
1,265 psig for EPU. This is the maximum pump discharge pressure calculated to
occur during the limiting EPU ATWS event. The 10-psig increase remains well below
the SLC piping design pressure of 1,400 psig. The discharge pressure change is
described in Attachment 6, PUSAR Section 2.8.4.5.
SR 3.1.7.10 is revised to verify the SPB enrichment of >- 92.0 atom percent B-10 in
the solution. The reference to Table 3.1.7-1 will be deleted. This allows the
parameter of enrichment to be controlled specifically whereas currently it is allowed
to vary based on the equivalency equation of Table 3.1.7-1. This change provides
clear direction to the Operations Staff on boron solution requirements for EPU
conditions.
Table 3.1.7-1 is to be deleted. This table contained the equivalency equation that is
used to show compliance with the 10 CFR 50.62(c)(4) of the ATWS rule. Although
use of the equation as currently written in the table would still ensure proper balance
of concentration, flow and B-10 enrichment to shut down the core for an ATWS, the
proposed changes are consistent with Improved Technical Specifications guidance
and as currently written would not reflect the analysis for mitigating an ATWS event
for PBAPS assuming no CAP credit. Rather than allow the parameters of
concentration, flow, and enrichment to vary as the equivalency equation allowed,
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each is now controlled by specific SRs following implementation of EPU (i.e., SR
3.1.7.5, SR 3.1.7.8, and SR 3.1.7.10, respectively).
Figure 3.1.7-1 is revised to graphically show the minimum SPB concentration of >
8.32% weight that was incorporated into SR 3.1.7.5 and to more clearly depict the
NOT ACCEPTABLE area for maintaining the minimum margin of 10°F to a
precipitation event for sodium pentaborate concentrations in the SLC Tank and
SLCS piping that are not allowed to operate below a temperature of 53 0 F as per SR
3.1.7.2 and 3.1.7.3, respectively. The proposed change ensures all of the
requirements for SPB concentration, including the minimum concentration, are
properly specified and considered. The SLC System SPB concentration minimum
value is required to maintain the SLC System OPERABLE to perform its intended
function.
3.1.5

Average Planar Linear Heat Generation Rate (APLHGR) (TS 3.2.1)
TS 3.2.1, APLHGR APPLICABILITY, REQUIRED ACTION B.1, and SR 3.2.1.1
FREQUENCY include requirements associated with a thermal power limit of 25% RTP.
The proposed change will revise the 25% RTP to 23% RTP. The revision to the percent
RTP is based on the fuel thermal limit monitoring threshold (refer to Attachment 6,
PUSAR Section 2.8.2.1.2).

3.1.6

Minimum Critical Power Ratio (MCPR) (TS 3.2.2)
TS 3.2.2, MCPR APPLICABILITY, REQUIRED ACTION B.1, and SR 3.2.2.1
FREQUENCY include requirements associated with a thermal power limit of 25%. A
change is proposed to revise the 25% RTP to 23% RTP. The revision to the percent
RTP is based on the fuel thermal limit monitoring threshold (refer to Attachment 6,
PUSAR Section 2.8.2.1.2).

3.1.7

Linear Heat Generation Rate (LHGR) (TS 3.2.3)
TS 3.2.3, LHGR APPLICABILITY, REQUIRED ACTION B.1, and SR 3.2.3.1
FREQUENCY include requirements associated with a thermal power limit of 25% RTP.
The proposed change will revise the 25% RTP to 23% RTP. The revision to the percent
RTP is based on the fuel thermal limit monitoring threshold (refer to Attachment 6,
PUSAR Section 2.8.2.1.2).

3.1.8

Reactor Protection System (RPS) Instrumentation (TS 3.3.1.1)
The following Actions and SRs are being revised to support the EPU:
"

REQUIRED ACTION E.1 - The stated % RTP is being changed from the stated
current TS of 29.5% RTP to 26.7% RTP. The rescaling of the % RTP was from the
current analytical value of 30% reduced by the percent of power increase for EPU.

*

REQUIRED ACTION J.1 - The stated % RTP is being changed from 25% RTP to
21.2% RTP. The change is required to be 5% less than the Oscillation Power Range
Monitor (OPRM) trip enabled region boundary (see proposed change to SR
3.3.1.1.19).
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*

SR 3.3.1.1.2 - The stated 25% RTP in the Note and 25% RTP in the SR are being
changed to 23% RTP. The revision to the % RTP is based on the fuel thermal limit
monitoring threshold (refer to Attachment 6, PUSAR Section 2.8.2.1.2).

*

SR 3.3.1.1.13 - The stated % RTP is being changed from the stated limit of
29.5% RTP to 26.7% RTP. The rescaling of the % RTP was from the current
analytical value of 30% reduced by the percent of power increase for EPU.

*

SR 3.3.1.1.19 - The stated % RTP is being changed from 29.5% RTP to 26.2% RTP.
Rescaling the % RTP maintains the same absolute thermal power level that was
evaluated and authorized for CLTP (refer to Attachment 6, PUSAR
Section 2.8.3.1.1).

*

Table 3.3.1.1-1, Function 2b, APRM Flow Biased Simulated Thermal Power - High,
allowable value is being changed to "<0.55 W + 63.3% RTP(b)'' for two loop
operation. Note (b) is being changed to "0.55(W -AW) + 61.5% RTP" for single loop
operation. The allowable value is based on the proposed changes in power level.
The notes from Attachment A of TSTF-493, Revision 4 (Reference 9) are added to
Table 3.3.1.1-1, Function 2.b. The notes have been modified to use PBAPS-specific
terminology but are based on Reference 9:
1. If the as-found channel setpoint is outside its predefined as-found tolerance,
then the channel shall be evaluated to verify that it is functioning as required
before returning the channel to service.
2. The instrument channel setpoint shall be reset to a value that is within the
Leave Alone Zone (LAZ) around the Nominal Trip Setpoint (NTSP) at the
completion of the surveillance; otherwise, the channel shall be declared
inoperable. Setpoints more conservative than the NTSP are acceptable
provided that the as-found tolerance and LAZ apply to the actual setpoint
implemented in the Surveillance procedures to confirm channel performance.
The NTSP methodologies used to determine the as-found tolerance and the
LAZ are specified in the bases associated with the specified function.

*

Table 3.3.1.1-1, Function 2.f, OPRM Upscale - The stated 25% RTP value is being
changed to 21.2% RTP. The change supports the requirement for the value to be 5%
less than the OPRM trip enabled region boundary (see proposed change to SR
3.3.1.1.19) above.

*

Table 3.3.1.1-1, Function 8, Turbine Stop Valve-Closure - The stated 29.5% RTP
value is being changed to 26.7% RTP. The rescaling of the % RTP was from the
current analytical value of 30% reduced by the percent of power increase for EPU.

*

Table 3.3.1.1-1, Function 9, Turbine Control Valve Fast Closure, Trip Oil Pressure
Low, - The stated 29.5% RTP value is being changed to 26.7% RTP. The rescaling
of the % RTP was from the current analytical value of 30% reduced by the percent of
power increase for EPU.

Evaluation of Proposed Changes
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Feedwater and Main Turbine High Water Level Trip Instrumentation (TS 3.3.2.2)
The APPLICABILITY and REQUIRED ACTION C.2 include requirements corresponding
to thermal power limit of 25% RTP. The proposed change to LCO 3.3.2.2 will revise the
25% RTP to 23% RTP. The revision to the percent RTP is based on the fuel thermal limit
monitoring threshold (refer to Attachment 6, PUSAR Section 2.8.2.1.2).

3.1.10 End of Cycle Recirculation Pump Trip (EOC - RPT) Instrumentation (TS 3.3.4.2)
The proposed change revises the percent RTP in the following sections of TS 3.3.4.2
from 29.5% RTP to 26.7% RTP.
*

APPLICABILITY for TS 3.3.4.1 requires thermal power to be > 26.7% RTP.

*

REQUIRED ACTION C.2 requires thermal power to be reduced to < 26.7% RTP.

*

SR 3.3.4.2.4 requires verification that the Turbine Stop Valve - Closure, Trip Oil
Pressure - Low Functions are not bypassed when thermal power a 26.7% RTP.

Rescaling the % RTP maintains the same absolute thermal power level that was
evaluated and authorized for CLTP.
3.1.11 Emergency Core Cooling System (ECCS) Instrumentation (TS 3.3.5.1)
Table 3.3.5.1-1, Function 3.e, Suppression Pool Water Level - High, is being changed
from "s5.0 inches above the torus midpoint" to 5 16 feet 7 inches. The Torus mid-point
is 15 feet, 6 inches. Therefore, the current TS allowable value of "5 inches above the
Torus mid-poinf' equates to a level of 15 feet, 11 inches. This proposed change is based
on modifications and safety analyses assumption changes which increase ECCS pump
NPSH margin and eliminate the reliance on CAP credit in the licensing basis. The
modifications that support this change are described in Attachment 9, Enclosure 9e,
Condensate Storage Tank (CST) Modifications.
Following EPU, the ATWS, Appendix R event, and Station Blackout analysis will rely
solely on the CST rather than the suppression pool for the High Pressure Coolant
Injection (HPCI) System suction source for the duration of the events. In the cases of
ATWS and Appendix R, the Refueling Water Storage Tank (RWST) will also be relied
upon for inventory. The Appendix R Shutdown Method B1 scenario analysis results in
the largest required condensate volume while operating with HPCI. Therefore,
Shutdown Method B1 volume is the volume basis for the change to Suppression Pool
Water Level - High.
The use of the CST as an injection source results in an increased water volume in the
suppression pool, which increases the suppression pool level. Excessively high
suppression pool water could affect pressure suppression capability and SRV tail pipe
limits. The Maximum Pressure Suppression Primary Containment Water Level
(MPSPCWL) is the highest containment water level at which the pressure suppression
capability of the containment can be maintained. Above this level, the pressure
suppression capability of the Primary Containment may be insufficient to accommodate
the energy released to containment from either a RPV blowdown or an RPV breach by
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core debris. Current procedures define the SRV tail pipe level limit to be the highest
suppression pool water level at which opening an SRV will not result in exceeding the
capability of the SRV tail pipe, tail pipe supports, quencher, or quencher supports.
Damage to these components can lead to inability to use the SRVs or can lead to direct
pressurization of the primary containment without pressure suppression. The SRV tail
pipe level limit is a curve that is truncated at the suppression pool level that corresponds
to the MPSPCWL. The MPSPCWL and tail pipe limit is 17.1 feet.
The Suppression Pool Water Level-High allowable value in TS Table 3.3.5.1-1, Function
3.e must be increased to accommodate the larger volume of water injected for Appendix
R Shutdown Method BI. The TS allowable value is also established such that it will not
exceed the SRV tail pipe limit and MPSPCWL of 17.1 feet. The Appendix R Shutdown
Method B1 analysis for EPU assumes no reliance on CAP credit and results in a
maximum suppression pool level of 16.5 feet (16 feet, 6 inches). To prevent premature
swap over of the HPCI suction, the new TS level allowable value will be raised to < 16
feet, 7 inches. This suppression pool level is sufficient to accommodate the loads
should there be a blowdown of the RPV through the SRVs and to ensure that the
pressure suppression capability of the Primary Containment is sufficient to
accommodate an RPV breach by core debris.
3.1.12 Primary Containment Isolation Instrumentation (TS 3.3.6.1)
TS Table 3.3.6.1-1, Function 1 .b, Main Steam Line (MSL) Pressure - Low, Allowable
Value (AV), is being changed from > 850 psig to >825 psig. The purpose of this
proposed change is to recover operational margin that was reduced as a result of
EPU conditions. This change will minimize the likelihood of MSL low pressure
isolations and resultant scrams during pressure transients.
The impact of the EPU conditions on the Main Steam and Turbine Control Systems
was analyzed. It was determined that the steam line pressure drop between reactor
and main turbine inlet increases and results in a reduction in margin between
operating main steam pressure and main steam line isolation trip setpoint.
Therefore, PBAPS is establishing a new Actual Trip Setpoint (ATSP) for the Main
Steam Line Low Pressure Group 1 Isolation for operation at EPU conditions in order
to recover the operational margin. A change to the AV contained in TS Table
3.3.6.1-1, Function 1.b is required to implement the setpoint change. The new ATSP
and AV are:
Actual Trip Setpoint (ATSP) = 850 psig
TS Allowable Value (AV)

> 825.0 psig

The EPU accident and transient analyses remain acceptable with this change. For
accident analyses, the anticipated transient without SCRAM (ATWS) with a pressure
regulator failed open event is affected by this change due to later closure of the main
steam isolation valves. The EPU ATWS analyses demonstrates that the ATWS
acceptance criteria are met, which is documented in Attachment 6, PUSAR Section
2.8.5.7. A bounding analytical limit is used in the transient analyses for CLTP and
EPU, so this change does not affect the EPU transient analyses.
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*

TS Table 3.3.6.1-1, Function 1.c, Main Steam Line Flow- High, the allowable value
is being changed from < 123.3 psid to < 173.8 psid. The change ensures that
adequate operating margin is maintained between the system setting and the
analytical limit. Refer to Attachment 6, PUSAR Section 2.4.1.3.1.

*

To comply with TSTF-493, Revision 4, the TS Bases section for SR 3.3.6.1.3, SR
3.3.6.1.4, SR 3.3.6.1.5 and SR 3.3.6.1.6 will be revised based on the above TS
changes to state: "Specific to the Main Steam Line Pressure - Low (TS Table
3.3.6.1-1 Function 1.b) and Main Steam Line Flow-High (Technical Specification
Table 3.3.6.1-1 Function 1 .c), there is a plant specific program which verifies that this
instrument channel functions as required by verifying the as-left and as-found
settings are consistent with those established by the setpoint methodology."

3.1.13 Jet Pumps (TS 3.4.2)
SR 3.4.2.1, Note 2 states the surveillance is not required to be performed until 24 hours
after > 25% RTP. The 25% RTP in the note will be changed to > 23% RTP. The revision
to the % RTP is conservative, providing consistency with the other proposed changes to
25% RTP that are associated with the fuel thermal limit monitoring threshold (refer to
Attachment 6, PUSAR Section 2.8.2.1.2).
3.1.14 Safety Relief Valves (SRVs) and Safety Valves (SVs) (TS 3.4.3)
The addition of a third spring SV per unit is required for EPU in order to achieve
acceptable margin for the ATWS overpressure analysis. The addition of the third MS
spring SV also recovers margin for the ASME Overpressure event taken by increasing
analysis inputs to meet EPU conditions. Details regarding the modification to add the
additional valve are in Attachment 9, Enclosure 9a. The safety analysis supporting this
change is in Attachment 6, PUSAR, Section 2.8.5.7.1 and Section 2.8.4.2.
Limiting Condition for Operation (LCO) 3.4.3 currently states the safety function of 11
valves (any combination of SRVs and SVs) shall be operable. The proposed change
will require the safety relief function of 13 valves to ensure the reactor pressure at
EPU remains below the ASME Service limit of 120 percent of vessel design pressure
during the most limiting ATWS event. This analysis assumes the addition of the new
valve and assumes one valve out of service. Therefore, a total of 13 valves are
required to have an operable safety function to meet the LCO.
The EPU ASME Section III overpressure transient also assumes the safety function
of 13 valves and meets the ASME requirement of 110 percent of vessel design. The
EPU ASME overpressure analysis assumes the addition of the new valve and
assumes one SRV out of service. This is a change from the current licensing basis
described in UFSAR 4.4.6, which conservatively assumes two valves out of service.
Therefore, a total of 13 valves are required to have an operable safety function to
meet the LCO.
*

SR 3.4.3.1 will also change the current number of SVs from 2 to 3. This is based on
the modification to install an additional main steam spring SV to meet the EPU
ATWS overpressure analysis.
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3.1.15 Emergency Core Coolinq System (ECCS) - Ooerating (TS 3.5.1)
*

The SR 3.5.1.5 power level will be revised for the surveillance from 25% RTP to 23%
RTP. This change is recommended so that it is consistent with TS 3.4.2. This
change is based on the increase in power and not on the RHR heat exchanger
cross-tie.

*

SR 3.5.1.7 will be revised to change the minimum required low pressure coolant
injection (LPCI) flow rate from 10,900 gpm to > 8,600 gpm at a system head
equivalent to Reactor Pressure Vessel (RPV) pressure of > 20 psig. The 8,600 gpm
flow rate bounds the flow rate used in the ECCS LOCA analysis with sufficient
margin to account for leakage flows within the RPV. This change in LPCI flow is
discussed in Attachment 9 and Enclosure 9c. Lower flow at equivalent head results
in improved NPSH margin because the required NPSH is reduced. Therefore,
reducing the LPCI flow rate supports CAP credit elimination by improving NPSH
margin for RHR pumps.
The new minimum LPCI flow rate of > 8,600 gpm at a system head equivalent to
RPV pressure of > 20 psig is acceptable because the design analyses that credit
LPCI are satisfied with the lowered LPCI flow rate.

3.1.16 Emergency Core Cooling System (ECCS) - Shutdown (TS 3.5.2)
*

SR 3.5.2.5 will be revised to change the minimum required low pressure coolant
injection (LPCI) flow rate from > 10,900 gpm to > 8,600 gpm at a system head
equivalent to reactor pressure vessel (RPV) pressure of > 20 psig. The 8,600 gpm
flow rate bounds the flow rate used in the ECCS LOCA analysis with sufficient
margin to account for leakage flows within the RPV. This change in LPCI flow is
discussed in Attachment 9 and Enclosure 9c. Lower flow at equivalent head results
in improved NPSH margin because the required NPSH is reduced. Therefore,
reducing the LPCI flow rate allows CAP credit elimination by improving NPSH margin
for RHR pumps.
The new minimum LPCI flow rate of > 8,600 gpm at a system head equivalent to
RPV pressure of > 20 psig is acceptable because the design analyses that credit
LPCI meet acceptance criteria with the lowered LPCI flow rate.

3.1.17 Primary Containment Isolation Valves (TS 3.6.1.3)
SR 3.6.1.3.14 will be revised to change combined MSIV leakage verified for all four main
steam lines from 5 204 scfh to s 170 scfh, and from < 116 scfh to < 85 scfh for any one
steam line, when tested at 25 psig. Based on the increased activity in the EPU core, a
change in MSIV leakage rate is necessary.
MSIV leakage rate is an important input to the alternative source term (AST) LOCA dose
analysis. Lowering the MSIV leakage rate increases the time allowed for contaminates to
plate out in the main steam line, which results in a decrease in contaminates being
released and lower dose rates. This affect, along with the lower allowable leakage rate,
offsets the increase in source term from operations at EPU conditions.
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The proposed MSIV leakage rate changes are justified in order to maintain doses in the
Exclusion Area Boundary (EAB), the Low Population Zone (LPZ) and the Control Room
(CR) doses below 10 CFR 50.67 limits for EPU.
3.1.18 Residual Heat Removal (RHR) Suppression Pool Cooling (TS 3.6.2.3)
The following changes to TS 3.6.2.3 are based on eliminating reliance on CAP credit
through implementation of the RHR heat exchanger cross-tie and the HPSW cross-tie
modifications. Both of these modifications are described in Attachment 9, Enclosures 9c
and 9d, respectively.
SR 3.6.2.3.2 will be modified to change the minimum required suppression pool cooling
flow rate from > 10,000 gpm to > 8,600 gpm. This change is based on the 8,600 gpm
being an assumption in the containment safety analyses. Additionally, this change
supports the elimination of reliance on CAP credit in design analyses. The reduced
suppression pool cooling flow rate improves NPSH margin for RHR pumps, which in turn
allows CAP credit elimination.
Reducing suppression pool cooling flow rate also reduces the EDG loading required to
support RHR pump operation during a design basis event. This electrical load reduction
allows available EDG's to supply an additional HPSW pump within the EDG's 2,000 hour
(3,000 kW) ratings. The second HPSW pump, in conjunction with the RHR heat
exchanger cross-tie, provides additional suppression pool cooling capacity to improve
NPSH margin and allow removal of CAP credit from design analyses.
The new minimum suppression pool cooling flow rate of > 8,600 gpm is sufficient, when
combined with credit for a reduced heat exchanger fouling limit, to maintain peak
suppression pool temperatures below design limits. The reduced minimum suppression
pool cooling flow rate is justified because the design analyses that credit suppression
pool cooling meet acceptance criteria with the lowered suppression pool cooling flow
rate.
3.1.19 High Pressure Service Water (HPSW) System (TS 3.7.1)
The following changes to TS 3.7.1 are based on improving NPSH margin and eliminating
reliance on CAP credit in the NPSH analyses through implementation of the RHR heat
exchanger cross-tie and HPSW cross tie modifications. Both of these modifications are
described in Attachment 9, Enclosures 9c and 9d, respectively.
A change to PBAPS TS 3.7.1 LCO is being proposed to require both the HPSW
subsystems and the HPSW cross-tie to be operable based on the need to have two
HPSW pumps to provide required cooling capacity during a DBA. With this change, the
TS Bases 3.7.1, LCO, would also be modified to define an operable HPSW cross-tie.
This HPSW configuration differs slightly from the ITS configuration in that the ITS HPSW
configuration requires only one pump in the subsystem to be operating to maintain safe
shutdown conditions. Additionally, a change to the PBAPS TS 3.7.1 LCO is being
proposed to require both the HPSW subsystems and the HPSW cross-tie to be operable
based on the need to have two HPSW pumps to provide the required cooling capacity.
Therefore, the TS Bases 3.7.1, LCO, would be modified to require an operable HPSW
cross tie.

Evaluation of Proposed Changes

Attachment 1
Page 18

For PBAPS, the Completion Time of Required Action A.1 (one HPSW subsystem
inoperable) is established at 7 days. Per ITS, a 7 day completion time is established
since overall reliability is reduced because a single failure in the OPERABLE HPSW
subsystem could result in a loss of HPSW function. For PBAPS, DBA analyses assume
coincident loss of offsite power and a worst case single active failure (SAF) of one
emergency diesel generator (EDG). Due to EDG loading limitations at PBAPS, during a
DBA LOCA the electrical loading capacity of the three remaining EDGs does not permit
operation of a second HPSW pump in the electrical division containing two operable
EDGs. Consequently, when a single failure of a HPSW pump is assumed, in some
cases, a subsequent failure of an EDG will result in a configuration where only one
HPSW pump is available to supply the operating RHR heat exchangers. This
configuration results in less equipment than was assumed in DBA LOCA analyses and
constitutes a loss of function. Therefore, this necessitates the Completion Time of an
inoperable HPSW subsystem to be established at 7 days.
The electrical loading limitations apply during a DBA LOCA because two Core Spray
pumps and an RHR pump must be supported by the division containing two operable
EDGs for that event. In cases where an EDG failure does not occur concurrent with a
HPSW pump failure or the event is less severe than a DBA LOCA (does not assume
operation of two Core Spray pumps in the same subsystem), adequate capacity exists to
distribute loads in such a way that two HPSW pumps may be operated in the same
subsystem.
Similarly, the loss of the HPSW cross-tie has a Completion Time established at 7 days.
With an inoperable HPSW cross-tie line and no additional failures, two HPSW
subsystems are operable. The two operable pumps and flow paths in each subsystem
ensure that two HPSW pumps are available to provide adequate heat removal capacity.
However, a worst case single failure could result in a loss of HPSW system function. As
stated above, the DBA analyses assume a coincident LOOP and a worst case SAF of
the EDG, which results in similar EDG loading limitations. This configuration results in
less equipment than was assumed in DBA LOCA analyses and constitutes a loss of
function, which necessitates the Completion Time of an inoperable HPSW cross-tie to be
established at 7 days.
Proposed changes to TS 3.7.1 are:
*

LCO 3.7.1 will be to include the HPSW cross-tie. The modified LCO requires two
HPSW subsystems and the HSPW cross-tie to be OPERABLE.
This proposed change is based on the redefinition of a HPSW subsystem and the
need to open the HPSW cross tie to align a second HPSW pump 1 hour after a DBA
LOCA assuming the worst case single active failure occurs coincident with the loss
of offsite power. The HPSW cross tie allows two HPSW subsystems within the same
unit to be connected. Requiring two HPSW subsystems and the HPSW cross-tie to
be OPERABLE provides the required redundancy to ensure that the system function
to remove post accident heat loads is met.
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New Condition B would be established to account for the HPSW cross-tie being
inoperable. The Required Action B.1 is to restore the HPSW cross-tie to OPERABLE
status. This has a Completion Time of 7 days.
Required Action B.1 would be added for situations when the HPSW cross tie is
inoperable, but no additional failures occur. In this situation, two HPSW subsystems
are OPERABLE and the two OPERABLE pumps and flow paths ensure two HPSW
pumps are available to provide adequate heat removal capacity following a design
basis accident. The overall reliability is reduced because a single failure in the
HPSW System could result in a loss of HPSW function. The 7 day Completion Time
for restoring the HPSW crosstie line to OPERABLE status is acceptable based on
remaining heat removal capacity and the low probability of a DBA occurring during
this period.
Existing Condition B will be renumbered to Condition C and is modified to include
Condition B. The associated Required Action is renumbered.
Entry into new Condition C would be required if unable to meet the Required Actions
for a Condition that does not result in a loss of function. If HPSW subsystem or
cross-tie is inoperable and not restored within the provided Completion Time, the
plant must be brought to a condition in which the overall plant risk is minimized.
Condition C will be similar to the current PBAPS LCO 3.7.1 Condition B and ITS LCO
3.7.1 Condition D, and will be retained for use when one of the Required Actions for
one HPSW Subsystem inoperable cannot be performed within the Completion Time.
The ITS Bases for LCO 3.7.1 Condition D allows the MODE 3 end state for this
Condition if certain commitments are made by the licensee (Reviewer's Note in ITS
Bases Required Action D.1). Those commitments have been made to support the
current MODE 3 end state for Peach Bottom's LCO 3.7.1 current Condition B, and
will not change with EPU or CAP credit elimination. Therefore, the MODE 3 end state
is acceptable for use with the new Condition C.
Existing TS 3.7.1 Condition C that accounts for two inoperable HPSW subsystems is
renumbered to new Condition D. The existing associated Required Action is
renumbered. The technical basis of the TS remains the same in that with both
HPSW subsystem inoperable, the HPSW system is not capable of performing its
intended function. One HPSW subsystem must be restored to OPERABLE status
within 8 hours. The 8 hour completion time is acceptable based on RHR
suppression pool cooling and spray functions.
The current Required Action is modified by a Note indicating that the applicable
Conditions of LCO 3.4.7 be entered and Required Actions taken if the inoperable
HPSW subsystem results in inoperable RHR shutdown cooling. This is an exception
to LCO 3.0.6 and ensures the proper actions are taken for these components. This
Note does not change for EPU.
Existing Condition D is renamed Condition E and is modified to require entry into
MODE 3 within 12 hours and MODE 4 within 36 hours if unable to complete the
Required Actions of Condition D within the associated Completion Time. The
associated Required Actions are renumbered.
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Condition E is needed if unable to meet the Required Actions for a Condition that
results in a loss of function that cannot be restored in within the associated
Completion Time of Condition D. The Unit must be placed in a MODE in which the
LCO does not apply. Required Actions E.1 and E.2 provide direction for that Unit
status. The allowed Completion Times of E.1 and E.2 remain reasonable, based on
operating experience, to reach the required unit conditions from full power conditions
in an orderly manner without challenging unit systems.
New Surveillance Requirement, SR 3.7.1.2, will be added to TS 3.7.1. The SR will
be to verify manual transfer capability of the power supply for HPSW cross-tie motor
operated valve from the normal to the alternate power source. The frequency for
this SR will be in accordance with the Surveillance Frequency Control Program.
Following installation of the HPSW cross-tie modification, power for the HPSW cross
tie motor operated valve will be supplied by two independent safety related power
supplies and controlled by a manual transfer switch. The OPERABILITY of the
transfer switch will be verified to ensure that a single failure of the manual transfer
capability will not result in a failure of the HPSW cross-tie to perform its function
during a design basis accident.
3.1.20 Main Turbine Bypass System (TS 3.7.6)
The APPLICABILITY currently states > 25% RTP. The REQUIRED ACTION B.1
currently states thermal power reduction to < 25% RTP. Both of these values will
change to reflect 23% RTP. The revision to the percent RTP is based on the fuel
thermal limit monitoring threshold (refer to Attachment 6, PUSAR Section 2.8.2.1.2).
3.1.21 Diesel Fuel Oil, Lube Oil, and Starting Air (TS 3.8.3)
The following changes are made to TS 3.8.3:
*

CONDITION A of TS 3.8.3 will be revised to increase the fuel oil level range from
"< 31,000 gallons and > 27,500 gallons" to "< 33,000 gallons and > 29,500 gallons".
These volumes relate to a 7-day supply and a 6-day supply in the fuel oil storage
tanks. The volumes are updated for EPU Emergency Diesel Generator (EDG)
loading.
This change is based on an increase in the total EDG loading for the EPU DBALOCA with a Loss of Offsite Power (LOOP) event. For the time periods beyond one
hour, the loading will increase as a result of the RHR heat exchanger cross-tie
modification, specifically, the operation of a second HPSW pump during the event to
increase long term containment cooling. The operation of the second HPSW pump
increases the EDG loading, which results in increased EDG fuel oil consumption.

*

The proposed change also affects SR 3.8.3.1, which requires the verification that
there is an adequate useable inventory of fuel oil in the storage tanks to support
each EDG's operation of all four EDGs for 7 days at the worst case post accident
time-dependent load profile. This minimum level is changed from > 31,000 gallons
to > 33,000 gallons of fuel because of the increased fuel oil consumption from the
increased EDG loading at EPU.
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In summary, Attachment 2 of this EPU application contains the proposed OL and TS
Markups of the above changes. The setpoint calculation methodology description, the
EGC and PBAPS Typical Calibration Process description, and two setpoint calculations
supporting changes to APRM and MSL Flow setpoints are provided in Attachment 14.
3.2

Elimination of Containment Accident Pressure (CAP) Credit
CAP Credit Current Licensing Basis
The PBAPS Units 2 and 3 licensing basis currently relies on the use of Containment
Overpressure (COP) credit, also known in the nuclear industry as Containment Accident
Pressure (CAP) credit. Although the PBAPS licensing basis refers to COP, COP
required (COPR) or Minimum Containment Pressure Available (MCPA), the discussions
in this license amendment request will refer to CAP. CAP credit is relied upon to ensure
sufficient net positive suction head (NPSH) for the Emergency Core Cooling System
(ECCS) pumps following a LOCA. Specifically, the reliance on CAP credit for the
residual heat removal (RHR) and core spray (CS) pumps during the long term following
a LOCA was discussed in the Staff's safety evaluation dated August 11, 1972
(Reference 5) and was clarified and updated in the Licensee's submittal dated August
11, 1999 (Reference 12) and the Staff's safety evaluation dated August 14, 2000
(Reference 6). The current licensing basis for CAP is discussed in PBAPS UFSAR
Section 5.2.4.3.2, "Minimum Containment Pressure Available."
The Alternate Source Term (AST) license amendment submitted in 2007 proposed
initially an increase in the COP License (COPL) curve in a figure of UFSAR Section
5.2.4.3.2. The COPL curve was the CAP required to ensure an acceptable NPSH margin
for the most limiting ECCS pump. The COPL curve was less than the MCPA curve. The
proposed change was based on AST assumptions that changed the TS limits for
maximum allowable primary containment leakage. The change in the AST proposed
containment leakage values for the MSIVs and general containment leakage required
the MCPA to be revised. However, EGC later revised that proposal by proposing to
remove the COPL curve from the UFSAR. Following deletion of the figure, EGC would
demonstrate the containment pressure available during the postulated events would
meet or exceed that required by the RHR and CS systems. The UFSAR Section
5.2.4.3.2 reflects the impact of the AST assumptions on MCPA and COP licensed for the
design basis LOCA (References 13, 14, and 15).
Currently, the bounding event for CAP credit is the design basis large break LOCA.
Additionally, the Station Blackout (SBO), Anticipated Transient Without Scram (ATWS),
Appendix R and Inadvertent Open Relief Valve (IORV) 1 events rely on some amount of
CAP credit, but below the COPR required for the LOCA. Operation at EPU power
increases the reactor decay heat, which increase the heat addition to the suppression
pool following the DBA LOCA, SSLB and other beyond design basis/special events.

The Minimum Containment Pressure Analysis in the current licensing basis analyzed for an Inadvertent
Open Relief Valve (IORV) event. The SRVT discussed in the EPU LAR attachments bounds the IORV
and the SRVT term will be used in this LAR.
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Elimination of CAP Credit
As part of this EPU LAR, EGC is voluntarily eliminating CAP credit assumptions in the
safety analysis. Although the current licensing basis credits the use of CAP to assure
ECCS pump NPSH requirement is met in these analyses, the EPU analyses will no
longer assume CAP credit in the NPSH analyses. This is in agreement with the guidance
provided in the NRC Regulatory Guideline 1.82 (Reference 7) that recommends
minimizing reliance on CAP credit to demonstrate adequate pump NPSH margins.
Therefore, this license amendment request proposes the elimination of all use of CAP
credit for PBAPS Units 2 and 3. The elimination of CAP credit from the licensing basis is
accomplished through system modifications and methodology changes that are factored
into the safety analyses. Attachment 9, Section 3.2, provides a discussion of how the
modifications and methodologies accomplish the elimination of reliance on CAP credit
for NPSH in the EPU analyses. Additionally, Enclosures to Attachment 9 discuss the
modifications in greater detail.
Modifications to Eliminate Reliance on CAP Credit
Attachment 9, Section 3.2, provides a discussion of how the modifications and
methodologies accomplish the elimination of reliance on CAP credit for NPSH in the
EPU analyses. Modifications that were performed for the purpose of increasing the
NPSH margin for the ECCS pumps are discussed in separate enclosures to Attachment
9. These modifications include:
*

RHR Heat Exchanger Cross-tie Modification (Enclosure 9c)

*

HPSW Cross-Tie Modification (Enclosure 9d)

•

Condensate Storage Tank Modification (Enclosure 9e)

Additionally, the SLC System Modifications (Enclosure 9b) provide additional NPSH
margin for the ATWS analysis.
Methodology Changes to Eliminate Reliance on CAP Credit
The following Methodology changes are applied to the EPU analyses for design basis
accidents and for special events. The changes are discussed in more detail in
Attachment 9, Section 3.2. The changes are:
*

Nominal rather than limiting values are used for beyond design basis events or
special events that include SBO, ATWS and Appendix R fire cases. This is
consistent with NRC guidance for these events including SECY 11-0014 (Reference
17) which considers more realistic assumptions for beyond design basis event and
special event NPSH calculations.

*

Credit is taken for passive heat sinks for the DBA LOCA, the SSLB, the Appendix R
analyses and the Loss of RHR Normal Shutdown Cooling Function Event on the
accident unit and non-accident unit. No heat loss is assumed through the
containment walls. The use of passive heat sinks and the transfer of heat taken
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mechanistically from the suppression pool reduces the heatup of the suppression
pool and lowers its peak temperature.
The use of CST inventory without transfer to the suppression pool is credited during
the limiting SRVT event, SBO, ATWS and Appendix R Fire Safe Shutdown Methods
A, B, and D. This will improve NPSH margin and support the elimination of CAP
credit during these events. The use of CST is discussed in Attachment 9 and also in
Enclosure 9e.
3.3

Plant Modifications Supportinq Extended Power Uprate
The evaluations performed to support EPU identified that changes are required to
certain safety and non-safety related systems, including minor equipment changes,
replacements, and setpoint or alarm point changes. These changes will be made in
accordance with the requirements of 10 CFR 50.59, "Changes, tests, and experiments,"
and do not require prior NRC approval through this amendment request. These
modifications will be implemented prior to escalation above current licensed thermal
power. Attachment 9, Section 2.0, provides a listing of these modifications. However, a
number of modifications are credited in the EPU safety analyses revisions or impact
post-accident operator response requirements necessary to support EPU conditions and
CAP elimination. These significant modifications have more detailed descriptions and
are presented in enclosures to Attachment 9. Specifically, these enclosures are:
9a - Main Steam Spring Safety Valve Addition
9b - Standby Liquid Control (SLC) System Modifications
9c - Residual Heat Removal (RHR) Heat Exchanger Cross-Tie Modification
9d - High Pressure Service Water (HPSW) Cross-Tie Modification
9e - Condensate Storage Tank (CST) Modifications.
Any aspects of the modifications (i.e., associated TS or methodology changes) that
require prior NRC approval are summarized in this attachment in the TS changes or
methodology change sections.
Modifications that specifically address CAP credit elimination are listed above in Section
3.2 of this Attachment.
Additionally, the steam dryer in each unit is being replaced. All technical information
regarding the replacement steam dryers is located in Attachment 17. The replacement of
the steam dryer has been addressed for EPU and has no impact on other evaluations
contained in the PUSAR. Additional discussion is provided below in Section 3.4.

3.4

Replacement Steam Dryers (RSD)
EGC evaluated the existing PBAPS original equipment manufacturer steam dryers and
determined the steam dryers would not be suitable for EPU conditions without
modifications. EGC decided to replace the original steam dryers with Westinghouse
steam dryers. The PBAPS Unit 2 RSD is scheduled for installation during the P2R20
outage in 2014. The PBAPS Unit 3 replacement steam dryer is scheduled for
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installation in the P3R20 outage in 2015. Attachment 17 of this amendment request
contains detailed descriptions and evaluations of the RSDs.
4.0

REGULATORY ANALYSIS

4.1

Applicable Requlatory Requirements/Criteria
EGC has determined that the proposed changes do not require any exemptions or relief
from regulatory requirements and do not affect conformance with any General Design
Criterion (GDC) differently than described in the Updated Final Safety Analysis Report
(UFSAR).
NEDC-33566P-A, "Safety Analysis Report for Peach Bottom Atomic Power Station
Constant Pressure Power Uprate (PUSAR)," is provided as Attachment 6 (proprietary).
Each PUSAR section contains a regulatory evaluation that describes the relevant
regulatory requirements and criteria. A technical evaluation is also included that explains
the EPU changes and how the applicable regulatory requirements are met.
The PUSAR follows the format and guidance outlined in RS-001, "Review Standard for
Extended Power Uprates," Revision 0 (Reference 1) to the extent that the review
standard is consistent with the PBAPS design basis. For differences between plantspecific design bases and RS-001 regulatory evaluation sections, the corresponding
PUSAR regulatory evaluation section was revised to reflect the PBAPS design basis.
The proposed EPU is based on the approaches described in the following documents:
*

NEDC-33004P-A (CLTR), Licensing Topical Report Constant Pressure Power
Uprate, (Reference 2)

*

NEDC-32424P-A (ELTR1), Generic Guidelines for General Electric Boiling Water
Reactor Extended Power Uprate (Reference 3)

*

NEDC-32523P-A (ELTR2), Generic Evaluations of General Electric Boiling Water
Reactor Extended Power Uprate (Reference 4)
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4.2

Precedent
The following approved extended power uprates were reviewed for precedent to the
PBAPS request:
Precedent Relating to Extended Power Uprate (EPU)
'Precedent and Date.
Grand Gulf 1,
07/18/12
(ML1 21210020)
Amendment No. 191
St. Lucie 1, 07/09/12
(ML12191A220)

Relevance and Deltas to EPU Proposed Licensing
Action:
Extended Power Uprate increasing reactor core thermal
power approximately 15%. Grand Gulf 1 is a BWR 6 with
Mark III containment compared to PBAPS Units 2 & 3 BWR 4 with Mark I containment.

Amendment No. 213

Extended Power Uprate and Measurement Uncertainty
Recapture amendment increasing total reactor core thermal
power approximately 11.9% (10.0% EPU & 1.7% MUR). St.
Lucie is a PWR and of dissimilar design compared to
PBAPS BWR design.

Turkey Point Units 3
and 4, 06/15/12
(ML11293A359)
Amendment Nos.
Amendment
249 and 245 N.

Extended Power Uprate and Measurement Uncertainty
Recapture amendment increasing total reactor core thermal
power approximately 15% (13.0% EPU & 1.7% MUR).
Turkey Point is a PWR and of dissimilar design compared
to PBAPS BWR design.

Nine Mile Point 2,
12/22/11
(ML1 13300040)

Extended Power Uprate amendment increasing reactor
core thermal power approximately 15%. Nine Mile Point 2
is a BWR 5 with Mark II containment compared to PBAPS
Units 2 & 3- BWR 4 with Mark I containment.

Amendment No. 140
Hope Creek,
05/14/08
(ML081230540)
Amendment No. 174
Susquehanna Units
1&2, dated 01/30/08
(ML081050530)
Amendment N.

246 and 224

Extended Power Uprate amendment increasing reactor
core thermal power approximately 15%. Hope Creek an
approved BWR EPU is a BWR 4 with a Mark I containment
similar in design compared to PBAPS Units 2 and 3.
Extended Power Uprate amendment increasing reactor
core thermal power approximately 13%. Susquehanna is
a BWR 4 with Mark II containments. PBAPS units 2 & 3 are
similar BWR plant and vessel designs with difference in
containment designs (Mark 1 verse Mark II).
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Precedent Relating to Replacement Steam Dryers.
Precedent and Date
Grand Gulf 1,
07/18/12
(ML121210020)
Amendment No. 191
Nine Mile Point 2,
12/22/11
(ML113300040)
Amendment No. 140

Susquehanna Units
1&2, dated 01/30/08
(ML081050530)
Amendment Nos.
246 and 224

Relevance and Deltas to"EPU Proposed. Licensing.
Action:
Extended Power Uprate increasing reactor core thermal
power approximately 15%. Grand Gulf's application
included a RSD. Grand Gulf's RSD was of GEH design,
which differs from PBAPS WEC design.
Extended Power Uprate amendment increasing reactor
core thermal power approximately 15%. Nine Mile Point 2
application did not involve a RSD. Nine Mile Point 2
modified an existing steam dryer and used the Acoustic
Circuit Model (ACM) methodology for analysis. PBAPS
Units 2 &3 RSD are using ACM 4.1 methodology for
analysis.
Extended Power Uprate amendment increasing reactor
core thermal power approximately 13%. Susquehanna's
application included RSDs. Susquehanna RSDs were of
GEH design, which differs from PBAPS WEC design.

Precedent Relating to Elimination of Containment Accident
Pressure (CAP) Credit
Precedent.and Date.
Relevance and. Deltas to EPU Proposed Licensing
Precedent aAction:
No precedent was identified

4.3

No Significant Hazards Consideration
The proposed changes to the Peach Bottom Atomic Power Station (PBAPS) Operating
License (OL) and Technical Specifications (TS) support the implementation of an
Extended Power Uprate (EPU) to 3951 MWt. The changes also include modifications
and use of new methodologies. In addition to increasing the maximum core power level,
proposed changes that support the elimination of containment accident pressure (CAP)
credit (increasing Boron-10 enrichment, installing a residual heat removal (RHR) heat
exchanger cross-tie with an associated high pressure service water (HPSW) cross-tie
modification, and modifications to the condensate storage tank (CST) and associated
methodology changes) were also evaluated. Finally, the PBAPS steam dryers will be
replaced.
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Exelon Generation Company, LLC (EGC) has evaluated whether or not a significant
hazards consideration is involved with the proposed changes by focusing on the three
standards set forth in 10 CFR 50.92, Issuance of amendment, as discussed below:
1. Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?
Response: No, the increase in power level does not significantly increase the
probability or consequences of an accident previously evaluated.
The proposed change will increase the maximum authorized core power level for
PBAPS from the current licensed thermal power (CLTP) of 3514 megawatts thermal
(MWt) to 3951 MWt. Evaluations and analyses of the nuclear steam supply system
(NSSS) and balance of plant (BOP) structures, systems, and components (SSCs)
that could be affected by the power uprate were performed in accordance the
approaches described in:
*

NEDC-33004P-A (commonly called CLTR), Licensing Topical Report Constant
Pressure Power Uprate, Revision 4

*

NEDC-32424P-A (commonly called ELTR1), Generic Guidelines for General
Electric Boiling Water Reactor Extended Power Uprate and

"

NEDC-32523P-A (commonly called ELTR2), Generic Evaluations of General
Electric Boiling Water Reactor Extended Power Uprate

The evaluations concluded that all plant components, as modified, will continue to be
capable of performing their design function at the proposed uprated core power level.
The PBAPS licensing and design bases, including PBAPS accident analyses, were
also evaluated for the effect of the proposed power increase. The evaluation
concluded that the applicable analysis acceptance criteria continue to be met.
Power level is not an initiator of any transient or accident; it is used as an input
assumption to equipment design and accident analyses. The proposed change does
not affect the release paths or the frequency of release for any accidents previously
evaluated in the UFSAR. Structures, systems, and components required to mitigate
transients remain capable of performing their design functions considering
radiological consequences associated with the effect of the proposed EPU. The
source terms used to evaluate the radiological consequences were reviewed and
were determined to bound operation at EPU power levels. The results of EPU
accident evaluations do not exceed NRC-approved acceptance limits.
The spectrum of postulated accidents and transients were reviewed and were shown
to meet the regulatory criteria to which PBAPS is currently licensed. In the area of
fuel and core design, the Safety Limit Minimum Critical Power Ratio (SLMCPR) and
other Specified Acceptable Fuel Design Limits (SAFDLs) are still met. Continued
compliance with the SLMPCR and other SAFDLs is confirmed on a cycle specific
basis consistent with the criteria accepted by the NRC.
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Challenges to the reactor coolant pressure boundary were evaluated at EPU
conditions (pressure, temperature, flow, and radiation) and found to meet the
acceptance criteria for allowable stresses. Adequate overpressure margin is
maintained with the addition of one main steam safety valve.
Challenges to the containment were also evaluated. Containment and its associated
cooling system continue to meet applicable regulatory requirements. The calculated
post Loss of Coolant Accident (LOCA) suppression pool temperature decreases due
to modifications and methodology changes and remain acceptable.
Radiological releases were evaluated and found to be within the regulatory limits of
1OCFR 50.67, Accident Source Terms.
The modifications and methodology associated with the elimination of containment
accident pressure credit do not change the design functions of the systems. By
maintaining these functions they do not significantly increase the probability or
consequences of an accident previously evaluated.
The non-safety related Replacement Steam Dryer (RSD) must function to maintain
structural integrity and avoid generation of loose parts that may affect other SSCs.
The RSD analyses demonstrate the structural integrity of the steam dryer is
maintained at EPU conditions. Therefore, the RSD does not significantly increase the
probability or consequences of an accident previously evaluated.
Therefore, the proposed changes do not involve a significant increase in the
probability or consequences of an accident previously evaluated.
2. Does the proposed change create the possibility of a new or different kind of
accident from any accident previously evaluated?
Response: No, the increase in power does not create the possibility of a new or
different kind of accident from any previously evaluated.
The proposed change increases the maximum authorized core power level for
PBAPS from the current maximum license thermal power of 3514 MWt to 3951 MWt.
An evaluation of the equipment that could be affected by the power uprate has been
performed. No new accident scenarios or equipment failure modes were identified.
Due to the voluntary elimination of the need for containment accident pressure credit,
the EPU safety analysis for primary containment response credits a modification to
the residual heat removal system which involves a change in a safety-related
equipment lineup. However, this modification and new line up does not result in a
new type of accident. The full spectrum of accident considerations was evaluated
and no new or different kinds of accidents were identified. For PBAPS, the standard
evaluation methods outlined in CLTR, ELTR1, and ELTR2 were applied to the
capability of existing or modified safety-related plant equipment. No new accidents or
event precursors were identified.
All structures, systems, and components previously required for the mitigation of a
transient remain capable of fulfilling their intended design functions with the addition
of one main steam safety valve. The addition of the main steam safety valve does

Evaluation of Proposed Changes

Attachment 1
Page 29

not adversely affect the main steam system nor create an accident or malfunction of
a different kind. The proposed increase in power does not adversely affect safetyrelated systems or components and does not challenge the performance or integrity
of any safety-related systems. The change does not adversely affect any current
system interfaces or create any new interfaces that could result in an accident or
malfunction of a different kind than was previously evaluated. Operating at the
proposed EPU power level does not create any new accident initiators or precursors.
The modifications and methodology associated with the elimination of containment
accident pressure credit do not change the design functions of the systems. The
systems are not accident initiators and by maintaining their current functions they do
not create the possibility of a new or different kind of accident.
The new RSD does not have any new design functions. RSD analyses demonstrate
the RSD will be capable of performing the design function of maintaining structural
integrity. Therefore, there are no new or different kinds of accidents from those
previously evaluated.
Therefore, the proposed changes do not create the possibility of a new or different
kind of accident from any previously evaluated
3. Does the proposed change involve a significant reduction in a margin of
safety?
Response: No, the proposed increase in power does not involve a significant
reduction in a margin of safety.
Based on the analyses of the proposed power increase, the relevant design and
safety acceptance criteria will be met without a significant reduction in margins of
safety. The analyses supporting EPU have demonstrated that the PBAPS structures,
systems, and components (SSCs) are capable of safely performing at EPU
conditions with the addition of one main steam safety valve. The analyses identified
and defined the major input parameters to the nuclear steam supply system (NSSS),
analyzed NSSS design transients, and evaluated the capabilities of the primary
containment, NSSS fluid systems, NSSS and balance of plant (BOP) interfaces,
NSSS control systems and NSSS and BOP components, as appropriate.
Radiological consequences of design basis events remain within regulatory limits
and are not increased significantly. The analyses confirmed that NSSS and BOP
SSCs are capable of achieving EPU conditions without significant reduction in
margins of safety, with the modifications discussed in this application.
Analyses have shown that the integrity of primary fission product barriers will not be
significantly affected as a result of the power increase. Calculated loads on SSCs
important to safety have been shown to remain within design allowables under EPU
conditions for all design basis event categories, including with the addition of one
main steam safety valve. Plant response to transients and accidents do not result in
exceeding acceptance criteria.
As appropriate, the evaluations that demonstrate acceptability of EPU have been
performed using methods that have either been reviewed and approved by the NRC
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staff, or that are in compliance with regulatory review guidance and standards
established for maintaining adequate margins of safety. These evaluations
demonstrate that there are no significant reductions in the margins of safety.
Maximum power level is one of the inherent inputs that determine the safe operating
range defined by the accident analyses. The Technical Specifications ensure that
PBAPS is operated within the bounds of the inputs and assumptions used in the
accident analyses. The acceptance criteria for the accident analyses are
conservative with respect to the operating conditions defined by the Technical
Specifications. The engineering reviews performed for the constant pressure
extended power uprate confirm that the accident analyses criteria are met at the
revised maximum allowable thermal power level of 3951 MWt. Therefore, the
adequacy of the revised Facility Operating License and Technical Specifications to
maintain the plant in a safe operating range is also confirmed, and the increase in
maximum allowable power level does not involve a significant decrease in a margin
of safety.
The modifications and methodology associated with the elimination of CAP credit do
not change the design functions within the applicable limits. The systems are
associated with accident or event response and do not significantly affect accident
initiators by maintaining their current functions and they do not create the possibility
of a new or different kind of accident. The proposed Technical Specifications
associated with these modifications ensure that PBAPS is operated within the
bounds of the inputs and assumptions used in the accident analyses.
The steam dryer is being replaced in order to ensure adequate margin to the
established structural requirements is maintained. The new RSD does not have any
new design functions and an analysis was performed to confirm it will be capable of
maintaining its structural integrity. The power ascension test plan will verify that the
RSD conservatively meets the vibration and stress requirements.
Therefore, the proposed changes do not involve a significant reduction in a margin of
safety.
Based on the above analysis, Exelon concludes that the proposed amendment presents
no significant hazards consideration under the standards set forth in 10 CFR 50.92(c),
and, accordingly, a finding of "no significant hazards consideration" is justified.
4.4

Conclusion
In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public.

5.0

Environmental Considerations
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The environmental considerations evaluation is contained in Attachment 8,
Supplemental Environmental Report. It concludes that EPU will not result in a significant
change in non-radiological impacts on land use, water use, waste discharges, terrestrial
and aquatic biota, transmission facilities, or social and economic factors, and will have
no non-radiological environmental impacts other than those evaluated in the
Supplemental Environmental Report. The Supplemental Environmental Report further
concludes that EPU will not introduce any new radiological release pathways, will not
result in a significant increase in occupational or public radiation exposures, and will not
result in significant additional fuel cycle environmental impacts.
Exelon has determined that operation with the proposed EPU license amendment does
not involve (i) a significant hazards consideration, (ii) a significant change in the types or
a significant increase in the amounts of any effluent that may be released offsite, or (iii) a
significant increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed license amendment meets the eligibility criterion for
categorical exclusion as set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR
51.22(b), no environmental impact statement or environmental assessment need be
prepared in connection with the proposed license amendment.
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C.

Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30
and 70, to possess, but not to separate, such byproduct and special
nuclear material as may be produced by operation of the facility, and such
Class B and Class C low-level radioactive waste as may be produced by
the operation of Limerick Generating Station, Units 1 and 2.

This renewed license shall be deemed to contain and is subject to the conditions
specified in the following Commission regulations in 10 CFR Chapter I: Part 20,
Section 30.34 of Part 30, Section 40.41 of Part 40, Section 50.54 of Part 50, and
Section 70.32 of Part 70; all applicable provisions of the Act and the rules,
regulations, and orders of the Commission now or hereafter in effect; and is
subject to the additional conditions specified below:
(1)

Maximum Power Level
Exelon Generation Company is authorized to operate the Peach Bottom
Atomic Power Station, Unit 2, at steady state reactor core power levels
not in excess of 3W4 megawatts thermal.

(2)

Technical Specifications

i

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 284, are hereby incorporated in the
license. Exelon Generation Company shall operate the facility in
accordance with the Technical Specifications.
(3)

Physical Protection
Exelon Generation Company shall fully implement and maintain in effect
all provisions of the Commission-approved physical security, training and
qualification, and safeguards contingency plans including amendments
made pursuant to provisions of the Miscellaneous Amendments and
Search Requirements revisions to 10 CFR 73.55 (51 FR 27817 and
27822), and the authority of 10 CFR 50.90 and 10 CFR 50.54(p). The
combined set of plans', submitted by letter dated May 17, 2006, is
entitled: "Peach Bottom Atomic Power Station Security Plan, Training
and Qualification Plan, Safeguards Contingency Plan, and Independent
Spent Fuel Storage Installation Security Program, Revision 3." The set
contains Safeguards Information protected under 10 CFR 73.21.
Exelon Generation Company shall fully implement and maintain in effect
all provisions of the Commission-approved cyber security plan (CSP),
including changes made pursuant to the authority of 10 CFR 50.90 and
10 CFR 50.54(p). The Exelon Generation Company CSP was approved
by License Amendment No. 283.

(4)

Fire Protection
The Exelon Generation Company shall implement and maintain in effect
all provisions of the approved fire protection program as described in the
Updated Final Safety Analysis Report for the facility, and as approved in
the NRC Safety Evaluation Report (SER) dated May 23, 1979, and
Supplements dated August 14, September 15, October 10 and
November 24, 1980, and in the NRC SERs dated September 16, 1993,
and August 24, 1994, subject to the following provision:

1 The Training and Qualification Plan and Safeguards Contingency Plan are Appendices to the
Security Plan.

Renewed License No. DPR-44
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Revised by letter dated May 29, 2007
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Definitions
1.1

1.1

Definitions

PHYSICS TESTS
(continued)

b.

Authorized under the provisions of
10 CFR 50.59; or

c.

Otherwise approved by the Nuclear Regulatory
Commission.

RATED THERMAL POWER
(RTP)

RTP shall be a total reactor core heat transfer
rate to the reactor coolant of 3-14 MWt.

REACTOR PROTECTION SYSTEM
(RPS) RESPONSE TIME

The RPS RESPONSE TIME shall be that time inter
from the opening of the sensor contact up to and
including the opening of the trip actuator
contacts.

RECENTLY IRRADIATED
FUEL

RECENTLY IRRADIATED FUEL is fuel that has occupied
part of a critical reactor core within the previous
When using this definition to suspend
24 hours.
the Applicability of LCOs, secondary containment
ground-level hatches H15, H16, H17, H18, H19, and
H33 shall be closed during the movement of any
irradiated fuel in Secondary Containment.

SHUTDOWN MARGIN (SDM)

SDM shall be the amount of reactivity by which the
reactor is subcritical or would be subcritical
assuming that:
a.

The reactor is

xenon free;

b.

The moderator temperature is

c.

All control rods are fully inserted except for
the single control rod of highest reactivity
worth, which is assumed to be fully withdrawn.
With control rods not capable of being fully
inserted, the reactivity worth of these
control rods must be accounted for in the
determination of SDM.

68

0

F; and

STAGGERED TEST BASIS

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

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

(continued)
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SLs
2.0

2.0

SAFETY LIMITS (SLs)

2.1

SLs
2.1.1

Reactor Core SLs
2.1.1.1

With the reactor steam dome pressure < 785 psig or core
flow < 10% rated core flow:
THERMAL POWER shall be • 2-E% RTP.

2.1.1.2

With the reactor steam dome pressure
flow Ž 10% rated core flow:

Ž

785 psig and core

MCPR shall be Ž 1.10 for two recirculation loop operation
or Ž 1.14 for single recirculation loop operation.
2.1.1.3

be greater than the top

Reactor Coolant System Pressure SL

2.1.2

Reactor

2.2

Reactor vessel water level shall
of active irradiated fuel.

steam dome pressure shall

be

•

1325 psig.

SL Violations
With any SL violation,
hours:

the following actions shall be completed within 2

2.2.1

Restore compliance with all SLs; and

2.2.2

Insert all

insertable control

rods.

(continued)
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SLC System
3.1.7

ACTIONS

(continued)
REQUIRED ACTION

CONDITION

COMPLETION TIME

C.

Two SLC subsystems
inoperable for reasons
other than
Condition A.

C.1

Restore one SLC
subsystem to OPERABLE
status.

8 hours

D.

Required Action and
associated Completion
Time not met.

D.1

Be in MODE 3.

12 hours

Be in MODE 4.

36 hours

AND
D.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.1.7.1

Verify level of sodium pentaborate solution
in the SLC tank is Ž 46%.

SR

3.1.7.2

Verify temperature of sodium pentaborate
0
solution is Ž 53 F.

SR

3.1.7.3

Verify temperature of pump suction piping

is Ž:530F.

In accordance
It the
with the
Surveillance
Frequency
Control
Program.
In accordance
with the
Surveillance
Frequency
Control
Program.
In accordance
with the

wt

h

Surveillance
Frequency
Control
Program.
(continued)
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SLC System
3.1.7

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

SR

3.1.7.4

FREQUENCY
In accordance
with the
Surveillance
Frequency
Control
Program.

Verify continuity of explosive charge.

•18.32%'/ weight and 1
SR

3.1.7.5

Verify thelconcentration of boron in
solution is
9.82% weight and within the
limits of Table 3.1.7 I.

In accordance
with the
Surveillance
Frequency
Control
Program.
AND
Once within
24 hours after
water or boron
is added to
solution
AND
Once within
24 hours after
solution
temperature is
restored within
limits

SR

3.1.7.6

Verify each SLC subsystem manual and
operated valve in the flow path that
locked, sealed, or otherwise secured
position is in the correct position,
be aligned to the correct position.

power
is not
in
or can

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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SLC System
3.1.7

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.1.7.7

Vepify the quantity ef B 10 ster+
S6C tank is
162.7 bm.w

d in the

Deleted

in a....danc.
th the
Su'rvillance
F ..........

Control-

SR

3.1.7.8

Verify each pump develops a flow rate
43.9gpm at a discharge pressure
psig.

In accordance
with the
Inservice
Testing
Program

SR

3.1.7.9

Verify flow through one SLC subsystem from
pump into reactor pressure vessel,

In accordance
with the
Surveillance
Frequency
Control
Program.

Ienrichment is >92.0
SR

3.1.7.10

atom percent B-I1
Verify sodium pentaborat
l imits f
enrichment is within thohours
Table 3.1.7

nce within 8
after
addition to
SLC tank

In accordance with the
Surveillance Frequency
Control Program
AND
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SLC System
3.1.7

Table 3.1.7 1 (page 1 of 1)
Standby Liquid Control System Boroen Coneentration,
Pumfp Flew Rate, and Boron Enriehment Limfits

The combinatio
and boronl
cl

n
-

of
Mlll n

~

syLt,,Sto
be Ir eno
.n...tratin, pum..p flow rate II9
rdanooe with the following eq
::

:

:

"

in

:• IQ_:

4weight x13%
86gPm

19.8% atom

w~here,
G - % weight sodium pentaborate solution coneontration,
Pump
S- flow Pate (gpm) at a disohargi
l
przureaBf

E- Bo~ro

1255 piig, and

10 enriehmoint (% atomf Boron 10)-.
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APLHGR
3.2.1

3.2

POWER DISTRIBUTION LIMITS

3.2.1

LCO

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

All APLHGRs shall be less than or equal to the limits
specified in the COLR.

3.2.1

APPLICABILITY:

THERMAL POWER Ž

ACTIONS

24%
RTP.

REQUIRED ACTION

CONDITION

A.

Any APLHGR not within
limits.

B.

Required Action and
associated Completion
Time not met.

Restore APLHGR(s)
within limits.

COMPLETION TIME

to

2 hours

THERMAL POWER
4%RTP.

4 hours

SURVEILLANCE REQUIREMENTS
N

FREQUENCY

SURVEILLANCE

SR

3.2.1.1

Verify all APLHGRs are less than or equal
to the limits specified in the COLR.

N

Once within
"u hours after
-2%
-! RTP
AND
In accordance
with the
Surveillance
Frequency
Control
Program.
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MCPR
3.2.2

3.2

POWER DISTRIBUTION LIMITS

3.2.2

LCO

MINIMUM CRITICAL POWER RATIO (MCPR)

3.2.2

All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

APPLICABILITY:

THERMAL POWER Ž •%
!

RTP.

ACTIONS
CONDITION

REQUIRED ACTION

A.

Any MCPR not within
limits.

Restore MCPR(s)
within limits.

B.

Required Action and
associated Completion
Time not met.

COMPLETION TIME

to

2 hours

THERMAL POWER
4% RTP.

4 hours

SURVEILLANCE REQUIREMENTS
N

SURVEILLANCE

SR

3.2.2.1

FREQUENCY

Verify all MCPRs are greater than or equal
to the limits specified in the COLR.

N

Once within
hours after
2-S,% RTP

AND
In accordance
with the
Surveillance
Frequency
Control
Program.

(continued)
PBAPS UNIT 2

3.2-2

Amendment

No.

278

LHGR
3.2.3
3.2

POWER DISTRIBUTION LIMITS
LINEAR HEAT GENERATION RATE (LHGR)

3.2.3

LCO

All LHGRs shall be less than or equal to the limits
specified in the COLR.

3.2.3

APPLICABILITY:

THERMAL POWER Ž 2-z-% RTP.

ACTIONS
COMPLETION TIME

REQUIRED ACTION

CONDITION

A.

Any LHGR not within
limits,

A.1

Restore LHGR(s)
within limits.

to

B.

Required Action and
associated Completion
Time not met.

B.1

Reduce THERMAL POWER
to < -2-&% RTP.
z

2 hours

4 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR

3.2.3.1

•FREQUENCY

Verify all LHGRs are less than or equal to\
the limits specified in the COLR.

Once within
i hours after
ý! _4% RTP
AND
In accordance
with the
Surveillance
Frequency
Control
Program.

PBAPS UNIT 2
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RPS Instrumentation
3.3.1.1

ACTIONS

(continued)
REQUIRED ACTION

COMPLETION TIME

C.1

Restore RPS trip
capability.

1 hour

CONDITION

C.

One or more automatic
Functions with RPS
trip capability not
maintained.

OR
Two or more manual
Functions with RPS
trip capability not
maintained.

D.

Required Action and
associated Completion
Time of Condition A,
B, or C not met.

D.1

Enter the Condition
referenced in
Table 3.3.1.1-1 for
the channel.

Immediately

E.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

E.1

Reduce THERMAL POWER
to < 2-9.-5% RTP.

4 hours

F.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

F.1

Be in MODE 2.

6 hours

G.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

G.1

Be in MODE 3.

12 hours

(continued)
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RPS Instrumentation
3.3.1.1

ACTIONS

(continued)
REQUIRED ACTION

CONDITION

H.

I.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

COMPLETION TIME

H.1

Initiate action to
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

Immediately

I.1

Initiate alternate
method to detect and
suppress thermal
hydraulic instability
oscillations.

12 hours

AND
1.2

J.

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

PBAPS UNIT 2

J.1

--------NOTE------LCO 3.0.4 is not
applicable.
Restore required
channels to OPERABLE.

120 days

Reduce THERMAL POWER
to <.2-&% RTP.

4 hours

3.3-3

Amendment No.

251

RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS
------------------------------------- NOTES--------------------------------1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS
Function.
When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

2.

FREQUENCY

SURVEILLANCE
SR

3.3.1.1.1

SR

3.3.1.1.2

Perform CHANNEL CHECK.

In accordance
with the
Surveillance
Frequency
Control
Program.

------------------ NOTE----------------Not required to be performed until 12
% RTP.
hours after THERMAL POWER Ž

123

Verify the absolute difference bet een
PRM)
the average power range monitor
is
channels and the calculated po
< 2% RTP while operating at Ž _4% RTP.

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.3.1.1.12

-----------------NOTES---------------1. Neutron detectors are excluded.
2.

For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

3.

For Functions 2.b and 2.f, the
recirculation flow transmitt ers that

feed the APRMs are included.
Perform CHANNEL CALIBRATION.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.13

Verify Turbine Stop Valve-Closure and
Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is
2•Ž2-9_%
RTP.
,

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.14

Perform CHANNEL FUNCTIONAL TEST.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.15

Perform CHANNEL CALIBRATION.

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

(continued)
SURVEILLANCE

FREQUENCY

SR

3.3.1.1.16

Calibrate each radiation detector.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.17

Perform LOGIC SYSTEM FUNCTIONAL TEST.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.18

Verify the RPS RESPONSE TIME is
limits,

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.19

Verify OPRM is not bypassed when APRM
Simulated Thermal Power is Žg-29-% and
recirculation drive flow is <6 .

within

In accordance
with the
Surveillance
Frequency

Control

Program.

PBAPS UNIT 2
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RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page I of 3)
Reactor Protection System Instrumentation

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

FUNCTION
1.

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION D.1

Wide Range Neutron
Monitors
a.

b.

Period-Short

2

Inop

13 seconds

G

SSR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.5
3.3.1.1.12
3.3.1.1.17
3.3.1.1.18

>

3

H

SSR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.6
3.3.1.1.12
3.3.1.1.17
3.3.1.1.18

P 13 seconds

3

G

SR
SR

3.3.1.1.5
3.3.1.1.17

NA

SR
SR

3.3.1.1.6
3.3.1.1.17

NA

G

SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12

• 15.0% RTP

F

SSR 3.3.1.1.1
SR 3.3.1.1.2

2

5 (a)

2.

ALLOWABLE
VALUE

SURVEILLANCE
REQUIREMENTS

Average Power Range
Monitors
a.

Neutron Flux-High
(Setdown)

b.

Simulated Thermal
Power-High

2

c.

Neutron Flux-High

d.

Inop

1,2

e.

2-Out-Of-4 Voter

1,2

f.

OPRM Upscale

>-2-5%

3 (c)

3

(c)

RTP

+ 63.-% RTP(b)
and ý.118.0%
RTPt

SR
SR
SR

3.3.1.1.8
3.3.1.1.11
3.3.1.1.12

F

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.2
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12

•

G

SR

3.3.1.1.11

NA

G

SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.11
3.3.1.1.17
3.3.1.1.18

NA

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12
3.3.1.1.19

(d)

119.7% RTP

(continsued)
a)

rod withdrawn from a core cell containing one or more fuel assemblies.

0.65 (W - AW) + 63.-%

(d)

Each APRM channetprovides inputs to both trip systems.
See COLR for OPRM period based detection algorithm (PBDA)

B_/ BAPS UNIT 2

RTP when

reset for single loop operation per LCO 3.4.1,

(b)
F(c)

Eet

ith any control

3.3-7

"Recirculation

Loops Operating."

setpoint limits.

Amendment No. 273

Section 3.3.1.1 Insert B
(e)

If the as-found channel setpoint is outside its predetermined as-found tolerance, then the
channel shall be evaluated to verify that it is functioning as required before returning
the channel to service.

(f)

The instrument channel set point shall be reset to a value that is within the Leave Alone
Zone (LAZ) around the Nominal Trip Setpoint (NTSP) at the completion of the surveillance;
Setpoints more conservative than the
otherwise, the channel shall be declared inoperable.
NTSP are acceptable provided the as-found tolerance and LAZ apply to the actual setpoint
The NTSP
implemented In the Surveillance procedures to confirm channel performance.
methodologies used to determine the as-found tolerance and the LAZ are specified in the
Bases associated with the specified function.

RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrumentation

FUNCTION

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION D.1

ALLOWABLE
VALUE

SURVEILLANCE
REQUIREMENTS

3.

Reactor Pressure -High

1,2

2

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

_ 1085.0 psig

4.

Reactor Vessel Water
Level-Low (Level 3)

1,2

2

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

>

5.

Main Steam Isolation
Valve -Closure

8

F

SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

< 10% closed

6.

Drywell

Pressure-High

1,2

2

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

< 2.0 psig

7.

Scram Discharge Volume
Water Level -High

1.2

G

SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

< 50.0 gallons

H

SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1.1.17

< 50.0 gallons

5 (a)

2

1.0 inches

8.

Turbine Stop
Valve -Closure

> 2-9-.% RTP

4

SR
SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.13
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

!<10% closed

9.

Turbine Control Valve
Fast Closure, Trip Oil
Pressure -Low

> 29.5-&%
RTP

2

SR 3.3.1.1.9
SR 3.3.1.1.13
SR 3.3.1.1.15
SR 3.3.1.1.17
SR 3.3.1.1.18

> 500.0 psig

10.

Turbine Condenser -Low
Vacuum

11.

Main Steam Line -High
Radiation

12.

Reactor Mode Switch Shutdown Position

F

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

Ž 23.0

1,2

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.10
3.3.1.1.16
3.3.1.1.17
3.3.1.1.18

<

1.2

G

SR
SR

3.3.1.1.14
3.3.1.1.17

NA

H

SR
SR

3.3.1.1.14
3.3.1.1.17

NA

5(a)

1

inches
Hg vacuum

15 X Full
Power
Background

(continued)
(a)

With any control

PBAPS UNIT 2

rod withdrawn from a core cell

containing one or more fuel assemblies.
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3

INSTRUMENTATION

3.3.2.2

LCO

Feedwater and Main Turbine High Water Level Trip Instrumentation

3.3.2.2

APPLICABILITY:

Two channels per trip system of the Digital Feedwater
Control System (DFCS) high water level trip instrumentation
Function shall be OPERABLE.

THERMAL POWER >_2-6-%

RTP.

ACTIONS
------------------------------------- NOTE---------------------------------Separate Condition entry is allowed for each channel.
..............................................................................

REQUIRED ACTION

CONDITION

COMPLETION TIME

A.

One or more DFCS high
water level trip
channels inoperable.

A.1

Place channel in
trip.

72 hours

B.

DFCS high water level
trip capability not
maintained,

B.1

Restore DFCS high
water level trip
capability.

2 hours

C.

Required Action and
associated Completion
Time not met.

C.1

---------NOTE------Only applicable if
inoperable channel is
the result of
inoperable feedwater
pump turbine or main
turbine stop valve.
Remove affected
feedwater pump(s) and
main turbine valve(s)
from service.

4 hours

Reduce THERMAL POWER
to < 24% RTP.

4 hours

OR
C.2

PBAPS UNIT 2
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EOC-RPT Instrumentation
3.3.4.2
3.3

INSTRUMENTATION

3.3.4.2
LCO

End of Cycle Recirculation Pump Trip (EOC-RPT)

3.3.4.2

a.

Instrumentation

Two channels per trip system for each EOC-RPT
instrumentation Function listed below shall be OPERABLE:
1. Turbine Stop Valve (TSV)-Closure; and
2.

Turbine Control Valve (TCV)
Oil Pressure-Low.

Fast Closure, Trip

OR
b.

The following limits are made applicable:
1.

LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," limits for inoperable EOC-RPT as
specified in the COLR;

2.

LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),"
limits for inoperable EOC-RPT as specified in the
COLR; and

3.

LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR),"
limits for inoperable EOC-RPT as specified in the
COLR.

APPLICABILITY:

THERMAL POWER _ 29.9_%

ACTIONS

-----------

RTP.

NtE------------------

------------- ---- ----- ---- ----NOTE- - - - - - - - - - - - - - - - - - Separate Condition entry is allowed for each channel.

CONDITION

A.

One or more required
channels inoperable.

A.1

REQUIRED ACTION

COMPLETION TIME

Restore channel to
OPERABLE status.

72 hours

OR
A.2

--------- NOTE-------Not applicable if
inoperable channel is
the result of an
inoperable breaker.
Place channel
trip.

in

72 hours

(continued)
PBAPS UNIT 2
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EOC-RPT Instrumentation
3.3.4.2

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

B.

One or more Functions
with EOC-RPT trip
capability not
maintained.

B.1

Restore EOC-RPT trip
capability.

C.

Required Action and
associated Completion
Time not met.

C.1

----------NOTE------Only applicable if
inoperable channel is
the result of an
inoperable RPT
breaker.

COMPLETION TIME

2 hours

Remove the affected
recirculation pump
from service.

4 hours

Reduce THERMAL POWER
to < 29.6-%
RTP.

4 hours

OR
C.2

SURVEILLANCE REQUIREMENTS
-------------------------------------NOTE---------------------------------When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required Actions
may be delayed for up to 6 hours provided the associated Function maintains
EOC-RPT trip capability.

SURVEILLANCE
SR

3.3.4.2.1

Perform CHANNEL FUNCTIONAL TEST.

FREQUENCY
In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)

PBAPS UNIT 2
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EOC-RPT Instrumentation
3.3.4.2

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.3.4.2.2

Perform CHANNEL CALIBRATION.
Allowable Values shall be:
TSV-Closure:

•

The

10% closed; and

TCV Fast Closure,
Ž 500 psig.

Trip Oil Pressure-Low:

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.4.2.3

Perform LOGIC SYSTEM FUNCTIONAL TEST
including breaker actuation.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.4.2.4

Verify TSV-Closure and TCV Fast Closure,
Trip Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is
S29-5% RTP

In accordance
with the
Surveillance
Frequency
Frequency
Control
Program.

t=i
SR

SR

3.3.4.2.5

3.3.4.2.6

PBAPS UNIT 2

------------------ NOTE----------------Breaker interruption time may be assumed
from the most recent performance of
SR 3.3.4.2.6.

Verify the EOC-RPT SYSTEM RESPONSE TIME
is within limits,

In accordance
with the
Surveillance
Frequency
Control
Program.

Determine RPT breaker interruption time.

In accordance
with the
Surveillance
Frequency
Control
Program.

3.3-31c
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ECCS Instrumentation
3.3.5.1
Table 3.3.5.1-1 (page 3 of 5)
Emergency Core Cooling System Instrumentation

FUNCTION
3.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER
FUNCTION

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION A.1

1,

4

B

High Pressure Coolant
Injection (HPCI) System
a.

b.

Reactor Vessel Water
Level -Low Low
(Level 2)

2

c.

d.

(d),

Reactor Vessel Water
Level -High (Level 8)

3

Condensate Storage
Tank Level -Low

f.

Suppression Pool Water
Level -High

High Pressure Coolant
Injection Pump
Discharge Flow -Low
(Bypass)

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

_ 2.0 psig

2

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

< 46.0 inches

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

_>5.25 ft
above tank
bottom

(d)

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

(d)

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

3.5 in-wc
and < 19.0
in- wc

F

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

S-160.0
inches

F

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

•

G

SR
SR

3.3.5.1.4
3.3.5.1.5

< 115.0
seconds

3 (d)

1,
3

(d)
2

1,
2 (d),

3

1,
2

(d),

3

> -48.0
inches

SR
SR
SR
SR

1,
2 (d),

SR 3.3.5.1.1
SR 3.3.5.1.2
SR 3.3.5.1.4
SR 3.3.5.1.5

4
3 (d)

(d),

2 (d),

e.

(d)

1,

Drywell
Pressure -High
2

4.

ALLOWABLE
VALUE

SURVEILLANCE
REQUIREMENTS

Automatic Depressurization
System (ADS) Trip System A
a.

b.

Reactor Vessel Water
Level -Low Low Low
(Level 1)

1,
2

3 (e)

(e),
1,

Drywell
Pressure -High

3 (e)

2 (e),

c.

Automatic
Depressurization
System Initiation
Timer

2

1,
2 (e),

3

2.0 psig

(e)
(continued)

(d)

With reactor steam dome pressure > 150 psig.

(e)

With reactor steam dome pressure > 100 psig.
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Primary Containment

Table 3.3.6.1-1 (page
Primary Containment Isolation

FUNCTION
I.

2.

Isolation Instrumentation
3.3.6.1

1 of 3)
Instrumentation

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION C.1

1,2,3

2

D

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

_>-160.0
inches

E

SR
SR

3.3.6.1.3
3.3.6.1.7

_ &&O

psig

_<1-33

psid

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

Main Steam Line Isolation
a.

Reactor Vessel Water
Level- Low Low Low
(Level 1)

b.

Main Steam Line
Pressure - Low

1

2

c.

Main Steam Line
Flow -High

1,2,3

2 per
MSL

d.

Main Steam Line-High
Radiation

1,2,3

e.

Turbine Building Main
Steam Tunnel
Temperature -High

1,2,3

f.

Reactor Building Main
Steam Tunnel
Temperature-High

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.7
D

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.3
3.3.6.1.6
3.3.6.1.7

15 X Full
Power
Background

6

D

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

< 200.O°F

1,2,3

2

O

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

< 230.0°F

Primary Containment
Isolation
a.

Reactor Vessel Water
Level -Low (Level 3)

1,2,3

2

G

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

b.

Drywell

1,2,3

2

G

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

c.

Main Stack Monitor
Radiation -High

1,2,3

F

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.7

2 X 10-2
pCi /cc

d.

Reactor Building
Ventilation Exhaust
Radiation -High

1,2,3

SR
SR

3.3.6.1.1
3.3.6.1.3

! 16.0 mR/hr

SR

3.3.6.1.7

Refueling Floor
Ventilation Exhaust
Radiation -High

1,2,3

SR
SR
SR

3.3.6.1.1
3.3.6.1.3
3.3.6.1.7

e.

Pressure-High

G

1.0 inches

•2.0

psig

9 16.0 mR/hr

(continued)
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Jet Pumps
3.4.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.4.2.1

-------------------NOTES----------------1.
Not required to be performed until
4 hours after associated recirculation
loop is in operation.
2.

Not required to be performed until
24 hours after > 2-4% RTP.

Verify at least one of the following
criteria (a, b, or c) is satisfied for each
operating recirculation loop:

PBAPS UNIT 2

a.

Recirculation pump flow to speed ratio
differs by • 5% from established
patterns, and jet pump loop flow to
recirculation pump speed ratio differs
by • 5% from established patterns.

b.

Each jet pump diffuser to lower plenum
differential pressure differs by • 20%
from established patterns.

c.

Each jet pump flow differs by
from established patterns.

3.4-7

•

In accordance
with the
Surveillance
Frequency
Control
Program.

10%

Amendment No.

278

SRVs and SVs
3.4.3
3.4

REACTOR COOLANT SYSTEM (RCS)

3.4.3

LCO

Safety Relief Valves

3.4.3

(SRVs)

and Safety Valves (SVs)

The safety function of 44 valves (any combination of SRVs
and SVs) shall be OPERABLE.

APPLICABILITY:

MODES 1, 2, and 3.

ACTIONS
CONDITION

A.

One or more required
SRVs or SVs
inoperable.

REQUIRED ACTION

A.1

Be in MODE 3.

12 hours

Be in MODE 4.

36 hours

3.4-8

Amendment No.

AND
A.2
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COMPLETION TIME
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SRVs and SVs
3.4.3

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR

3.4.3.1

FREQUENCY

Verify the safety function lift
setpoints
of the required SRVs and SVs are as
follows:
Number of
SRVs

Setpoint
(psia)

4
4
3

1135 ± 11.0
1145 ± 11.0
1155 ± 12.0

Number of
SVs

Setpoint
(psia)

-1260

SR

3.4.3.2

PBAPS UNIT 2

In accordance
with the
Inservice
Testing Program

± 13.0

Verify each required SRV actuator strokes
when manually actuated in the
depressurization mode.

3.4-9

In accordance
with the
Surveillance
Frequency
Control
Program.
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ECCS-Operating
3.5.1

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

SR

3.5.1.5

SR

3.5.1.6

SR

3.5.1.7

FREQUENCY

------------------- NOTE-----------------Not required to be performed if performed
within the previous 31 days.

Verify each recirculation pump discharge
valve cycles through one complete cycle of
full travel or is de-energized in the
closed position.

Once each
startup prior
to exceeding
•-5% RTP

Verify automatic transfer of the power
supply from the normal source to the
alternate source for each LPCI subsystem
inboard injection valve and each
recirculation pump discharge valve.

In accordance
with the
Surveillance
Frequency
Control
Program.

------------------- NOTE-----------------For the core spray pumps, SR 3.5.1.7 may be
met using equivalent values for flow rate
and test pressure determined using pump

curves.
Verify the following ECCS pumps develop the
specified flow rate against a system head
corresponding to the specified reactor
pressure.
SYSTEM HEAD
NO.
CORRESPONDING
OF
TO A REACTOR
SYSTEM FLOW RATE
PUMPS PRESSURE OF
Core
Spray
LPCI

>

3,125 gpm
gpm

Ž•9-I-•94O0

1
1

KEIJ
PBAPS UNIT 2

Ž
Ž

In accordance
with the
Surveillance
Frequency
Control
Program.

105 psig
20 psig

(continued)
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ECCS-Shutdown
3.5.2

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.5.2.5

NOTE------------------For the CS pumps, SR 3.5.2.5 may be met
using equivalent values for flow rate and
test pressure determined using pump curves.

Verify each required ECCS pump develops the
specified flow rate against a system head
corresponding to the specified reactor
pressure.
SYSTEM HEAD
NO.
CORRESPONDING
QF
TO A REACTOR
PUMPS PRESSURE OF
SYSTEM FLOW RATE
CS
LPCI

Ž 3,125 gpm
_ 49-9 gpm

1
1

In accordance
with the
Surveillance
Frequency
Control
Program.

105 psig
20 psig

08,600,

i.

SR

3.5.2.6
Vessel

-- NOTE------------------------------injection/spray may be excluded.

Verify each required ECCS injection/spray
subsystem actuates on an actual or
simulated automatic initiation signal.

PBAPS UNIT 2

3.5-11

In accordance
with the
Surveillance
Frequency
Control
Program.
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

SR

3.6.1.3.14

[sted

FREQUENCY

Verify combined MSIV leakage rate for all
four main steam lines is • 2-94 scfh, and
• 4-l-& scfh for any one stea mne, when
at Ž 25 psig.

In accordance
with the
Primary
Containment
Leakage Rate
Testing Program

SR

3.6.1.3.15

Verify each 6 inch and 18 inch primary
containment purge valve and each 18 inch
primary containment exhaust valve is
blocked to restrict opening greater than
the required maximum opening angle.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.6.1.3.16

Replace the inflatable seal of each
6 inch and 18 inch primary containment
purge valve and each 18 inch primary
containment exhaust valve.

In accordance
with the
Surveillance
Frequency
Control
Program.
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RHR Suppression Pool Cooling
3.6.2.3

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.6.2.3.1

Verify each RHR suppression pool cooling
subsystem manual, power operated, and
automatic valve in the flow path that is
not locked, sealed, or otherwise secured
in position is in the correct position or
can be aligned to the correct position.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.6.2.3.2

Verify each required RHR pump develops a
flow rate
-0 I
gpm through the
associated
at exchanger while operating
in the su ression pool cooling mode.

In accordance
with the
Inservice
Testing Program

8,600
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HPSW System
3.7.1

3.7

PLANT SYSTEMS
System

High Pressure Service Water (HPSW)

3.7.1

and the HPSW cross tie
LCO

Two HPSW subsystems k7iallbe OPERABLE.

3.7.1

APPLICABILITY:

MODES 1, 2, and 3.

ACTIONS
CONDITION
A.

One HPSW subsystem
inoperable.

I

- ----------NOTE----------Enter applicable Conditions
and Required Actions of
LCO 3.4.7, "Residual Heat
Removal (RHR) Shutdown
Cooling System-Hot
Shutdown," for RHR shutdown
cooling made inoperable by
HPSW System.

A.1

I Insert TS 3.7.1 Condition B I
II

C.

0D

COMPLETION TIME

REQUIRED ACTION

Restore HPSW
subsystem to OPERABLE
status.

7 days

+

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

4Be

in MODE 3.

Both HPSW subsystems
inoperable.

- ----------NOTE----------Enter applicable Conditions
and Required Actions of
LCO 3.4.7 for RHR shutdown
cooling made inoperable by
HPSW System.

Restore one HPSW
subsystem to OPERABLE
status.

12 hours

8 hours

(continued)
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Section TS 3.7.1 Condition B

B.

HPSW cross tie
inoperable.

B.1

Restore HPSW cross tie
to OPERABLE status.

7 days

HPSW System
3.7.1

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

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

KhJE

COMPLETION TIME

in MODE 3.

12 hours

D.-- Be in MODE 4.

36 hours

DBe
AND

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR

I

I

3.7.1.1

SR

FREQUENCY

Verify each HPSW manual and power operated
valve in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position or can be
aligned to the correct position.

In accordance
with the
Surveillance
Frequency
Control
Program.

3.7.1.2
Verify manual transfer capability of power supply
for the HPSW cross tie motor-operated valve from
the normal source to the alternate source.

PBAPS UNIT 2

3.7-2

In accordance
with the
Surveillance
Frequency
Control
Program.
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Main Turbine Bypass

3.7

PLANT SYSTEMS

3.7.6

LCO

System
3.7.6

Main Turbine Bypass System

The Main Turbine Bypass System shall be OPERABLE.

3.7.6

OR
The following limits are made applicable:

APPLICABILITY:

a.

LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," limits for an inoperable Main Turbine Bypass
System, as specified in the COLR;

b.

LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),"
for an inoperable Main Turbine Bypass System, as
specified in the COLR; and

c.

LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," limits
for an inoperable Main Turbine Bypass System, as
specified in the COLR.

THERMAL POWER

Ž

limits

.2-&% RTP.

ACTIONS
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

Requirements of the
LCO not met.

A.1

Satisfy the
requirements of the
LCO.

2 hours

B.

Required Action and
associated Completion
T ime not met .

B.1

Reduce THERMAL POWER
to < •-9% RTP.
*L

4 hours
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Diesel

3.8

Lube Oil,

and Starting Air
3.8.3

ELECTRICAL POWER SYSTEMS

3.8.3

LCO

Fuel Oil,

Diesel

3.8.3

Fuel Oil,

Lube Oil,

and Starting Air

The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each required diesel
generator (DG).

APPLICABILITY:

When associated DG is

required to be OPERABLE.

ACTIONS
------------------------------------- NOTE---------------------------------Separate Condition entry is allowed for each DG.

CONDITION

A
MF-ýl.fel

REQUIRED ACTION

COMPLETION TIME

One or more DGs with
oil level
-4,000 gal and
S,500 gal in
tank.

A.1

Restore fuel oil
level to within
limits.

48 hours

B.

One or more DGs with
lube oil inventory
< 350 gal and
> 300 gal.

B.1

Restore lube oil
inventory to within
limits.

48 hours

C.

One or more DGs with
stored fuel oil total
particulates not
within limit.

C.1

Restore fuel oil
total particulates to
within limit.

7 days

Jage

(continued)
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Diesel

Fuel Oil,

Lube Oil,

and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.8.3.1

Verify each fuel oil storage tank contains
> %!-,000 gal of fuel.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.8.3.2

Verify lube oil inventory is

In accordance
with the

Ž 350 gal.

Surveillance
Frequency
Control
Program.

SR

3.8.3.3

Verify fuel oil properties of new and
stored fuel oil are tested in accordance
with, and maintained within the limits of,
the Diesel Fuel Oil Testing Program.

In accordance
with the Diesel
Fuel Oil
Testing Program

SR

3.8.3.4

Verify each DG air start receiver pressure
is Ž 225 psig.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.8.3.5

Check for and remove accumulated water from
each fuel oil storage tank.

In accordance
with the
Surveillance
Frequency
Control
Program.
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(5)

C.

Exelon Generation Company, pursuant to the Act and 10 CFR Parts 30
and 70, to possess, but not to separate, such byproduct and special
nuclear material as may be produced by operation of the facility, and such
Class B and Class C low-level radioactive waste as may be produced by
the operation of Limerick Generating Station, Units 1 and 2.

This renewed license shall be deemed to contain and is subject to the conditions
specified in the following Commission regulations in 10 CFR
Chapter I: Part 20, Section 30.34 of Part 30, Section 40.41 of Part 40,
Section 50.54 of Part 50, and Section 70.32 of Part 70; all applicable provisions
of the Act and the rules, regulations, and orders of the Commission now or
hereafter in effect; and is subject to the additional conditions specified below:
(1)

Maximum Power Level
Exelon Generation Company is authorized to operate the Peach Bottom
Atomic Power Station, Unit No. 3, at steady state reactor core power
levels not in excess of 35-4 megawatts thermal.

(2)

Technical Specifications
The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 287, are hereby incorporated in the
license. Exelon Generation Company shall operate the facility in
accordance with the Technical Specifications.1

(3)

Physical Protection
Exelon Generation Company shall fully implement and maintain in effect
all provisions of the Commission-approved physical security, training and
qualification, and safeguards contingency plans including amendments
made pursuant to provisions of the Miscellaneous Amendments and
Search Requirements revisions to 10 CFR 73.55 (51 FR 27817 and
27822), and the authority of 10 CFR 50.90 and 10 CFR 50.54(p). The
combined set of plans 2, submitted by letter dated May 17, 2006, is
entitled: "Peach Bottom Atomic Power Station Security Plan, Training
and Qualification Plan, Safeguards Contingency Plan, and Independent
Spent Fuel Storage Installation Security Program, Revision 3." The set
contains Safeguards Information protected under 10 CFR 73.21.
Exelon Generation Company shall fully implement and maintain in effect
all provisions of the Commission-approved cyber security plan (CSP),
including changes made pursuant to the authority of 10 CFR 50.90 and
10 CFR 50.54(p). The Exelon Generation Company CSP was approved
by License Amendment No. 286.

'Licensed power level was revised by Amendment No. 250, dated November 22, 2002,
and will be implemented following the 14th refueling outage currently scheduled for Fall 2003.
2The

training and Qualification Plan and Safeguards Contingency Plan and Appendices
to the Security Plan.
Renewed License No. DPR-56
Revised by letter dated October 28, 2004
Revised by letter dated November 5, 2004
Revised by letter dated May 29, 2007
Amendment No. 287
Page 3

Definitions
1.1

1.1

Definitions

PHYSICS TESTS
(continued)

b.

Authorized under the provisions of
10 CFR 50.59; or

c.

Otherwise approved by the Nuclear Regulatory
Commission.

RATED THERMAL POWER
(RTP)

RTP shall be a total reactor core heat transfer
rate to the reactor coolant of 3514 MWt.

REACTOR PROTECTION SYSTEM
(RPS) RESPONSE TIME

The RPS RESPONSE TIME shall be that time
al
from the opening of the sensor contact up to and
including the opening of the trip actuator
contacts.

RECENTLY IRRADIATED
FUEL

RECENTLY IRRADIATED FUEL is fuel that has occupied
part of a critical reactor core within the previous
24 hours.
When using this definition to suspend
the Applicability of LCOs, secondary containment
ground-level hatches H20, H21, H22, H23, H24, and
H34 shall be closed during the movement of any
irradiated fuel in Secondary Containment.

SHUTDOWN MARGIN (SDM)

SDM shall be the amount of reactivity by which the
reactor is subcritical or would be subcritical
assuming that:
a.

The reactor is xenon free;

b.

The moderator temperature is

c.

All control rods are fully inserted except for
the single control rod of highest reactivity
worth, which is assumed to be fully withdrawn.
With control rods not capable of being fully
inserted, the reactivity worth of these
control rods must be accounted for in the
determination of SDM.

68

0

F; and

STAGGERED TEST BASIS

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

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

(continued)
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SLs
2.0

2.0

SAFETY LIMITS (SLs)

2.1

SLs
2.1.1

Reactor Core SLs
2.1.1.1

With the reactor steam dome pressure < 785 psig or core
flow < 10% rated core flow:
THERMAL POWER shall be •

2.1.1.2

2-RTP.=

With the reactor steam dome pressure
flow Ž 10% rated core flow:

Ž

785 psig and core

MCPR shall be Ž 1.09 for two recirculation loop operation
or Ž 1.12 for single recirculation loop operation.
2.1.1.3

2.1.2

Reactor vessel water level shall
of active irradiated fuel.

Reactor Coolant System Pressure SL
Reactor steam dome pressure shall

2.2

be greater than the top

be • 1325 psig.

SL Violations
With any SL violation,
hours:

the following actions shall

2.2.1

Restore compliance with all

2.2.2

Insert all insertable control

be completed within 2

SLs; and
rods.

(continued)
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SLC System
3.1.7

ACTIONS

(continued)
CONDITION

REQUIRED ACTION

COMPLETION TIME

C.

Two SLC subsystems
inoperable for reasons
other than
Condition A.

C.1

Restore one SLC
subsystem to OPERABLE
status.

8 hours

D.

Required Action and
associated Completion
Time not met.

D.1

Be in MODE 3.

12 hours

Be in MODE 4.

36 hours

AND
D.2

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

FREQUENCY

SR

3.1.7.1

Verify level of sodium pentaborate solution
in the SLC tank is Ž

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.1.7.2

Verify temperature of sodium pentaborate
solution is Ž 53°F.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.1.7.3

Verify temperature of pump suction piping
is Ž 53 0 F.

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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SLC System
3.1.7

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.1.7.4

In accordance
with the
Surveillance
Frequency
Control
Program.

Verify continuity of explosive charge.

6>8.32% weight and
SR

3.1.7.5

Verify the oncentration of boron in
solution is • 9.82% weight and within th.
limits ef Table 3.1.7 1

In accordance
with the
Surveillance
Frequency
Control
Program.
AND
Once within
24 hours after
water or boron
is added to
solution
AND
Once within
24 hours after
solution
temperature is
restored within
limits

SR

3.1.7.6

Verify each SLC subsystem manual and
operated valve in the flow path that
locked, sealed, or otherwise secured
position is in the correct position,
be aligned to the correct position.

power
is not
in
or can

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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SLC System
3.1.7

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.1.7.7
iDeleted

.
Verify the quantity of B 10
S6'SLC
tank isz
162.7 im....

t...d in the

in a....dane.
wit the
Sur
.illa.

Fr-equenoý
ControlProgramý.-

SR

3.1.7.8
[491

Verify each pump develops a flow rate
-4.3gpm at a discharge pressure
L 2 66 psig.

In accordance
with the
Inservice
Testing
Program

SR

3.1.7.9

Verify flow through one SLC subsystem from
pump into reactor pressure vessel,

In accordance
with the
Surveillance
Frequency
Control
Program.
Porm

-

[enrichment is >_92.0

SR

3.1.7.10

Verify sodium pentaborate atom percent B-10
onriehmont is withi"n +
l^
ef
Table 3.1.7ad
/

Once within 8
hours after
on to
tank
SLC

In accordance with the
Surveillance
Frequency Control
Program
IAND
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SLC System
3.1.7

Table 3.1.7 1 (page 1 of 1)
Standby Liquid Control Systefm Beron Concontration,
Pump Flow Rate, angd Boroni Eniriehmonet Limits
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SLC System
3.1.7

Insert A

Figure 3.1.7-1 (page 1 of 1)
Sodium Pentaborate Solution Temperature Versus Concentration Requirements
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Replace Figure 3.1.7-1 Insert A
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APLHGR
3.2.1

3.2

POWER DISTRIBUTION LIMITS
AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

3.2.1

LCO

All APLHGRs shall be less than or equal to the limits
specified in the COLR.

3.2.1

APPLICABILITY:

THERMAL POWER Ž

ACTIONS

I

RTP.

COMPLETION TIME

REQUIRED ACTION

CONDITION
A.

Any APLHGR not within
limits,

A.1

Restore APLHGR(s)
within limits.

to

2 hours

B.

Required Action and
associated Completion
Time not met.

B.1

Reduce THERMAL POWER
to < 2-r% RTP.

4 hours

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.2.1.1

Verify all APLHGRs are less than or equal"
to the limits specified in the COLR.

Once within
'
hours after
S2-6% RTP
AND
In accordance
with the
Surveillance
Frequency
Control
Program.
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MCPR
3.2.2

3.2

POWER DISTRIBUTION LIMITS
MINIMUM CRITICAL POWER RATIO (MCPR)

3.2.2

LCO

All MCPRs shall be greater than or equal to the MCPR
operating limits specified in the COLR.

3.2.2

APPLICABILITY:

THERMAL POWER

Ž

2-&% RTP.

ACTIONS
COMPLETION TIME

REQUIRED ACTION

CONDITION
A.

Any MCPR not within
limits.

A.1

Restore MCPR(s)
within limits.

to

B.

Required Action and
associated Completion
Time not met.

B.1

Reduce THERMAL POWER
to < 2-&% RTP.

2 hours

4 hours

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE
SR

3.2.2.1

Verify all MCPRs are greater than or equal
to the limits specified in the COLR.

Once within
hours after
_E-2-%
RTP
AND
In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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LHGR
3.2.3

3.2

POWER DISTRIBUTION LIMITS

3.2.3

LCO

LINEAR HEAT GENERATION RATE (LHGR)

3.2.3

All LHGRs shall be less than or equal to the limits
specified in the COLR.

APPLICABILITY:

THERMAL POWER

ACTIONS

Ž

24% RTP.

I
CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

Any LHGR not within
limits.

Restore LHGR(s)
within limits.

B.

Required Action and
associated Completion
Time not met.

Reduce THERMAL POWER
to < 24% RTP.

to

2 hours

4 hours

I
L23

SURVEILLANCE

REQUIREMENTS
N

FREQUENCY

SURVEILLANCE

SR

3.2.3.1

Verify all LHGRs are less than or equal
the limits specified in the COLR.

to

N

Once within
"ý1 hours after
ý 2-S-% RTP
AND
In accordance
with the
Surveillance
Frequency
Control
Program.

PBAPS UNIT 3
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RPS Instrumentation
3.3.1.1

ACTIONS

(continued)
REQUIRED ACTION

CONDITION

C.

One or more automatic
Functions with RPS
trip capability not
maintained.

COMPLETION TIME

C.1

Restore RPS trip
capability.

1 hour

OR
Two or more manual
Functions with RPS
trip capability not
maintained.

D.

Required Action and
associated Completion
Time of Condition A,
B, or C not met.

D.1

Enter the Condition
referenced in
Table 3.3.1.1-1 for
the channel.

Immediately

E.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

E.1

Reduce THERMAL POWER
to < 2-9-.% RTP.

4 hours

F.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

F.1

Be in MODE 2.

6 hours

G.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

G.1

Be in MODE 3.

12 hours

(continued)
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RPS Instrumentation
3.3.1.1

ACTIONS

(continued)
REQUIRED ACTION

CONDITION

H.

I.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

As required by
Required Action D.1
and referenced in
Table 3.3.1.1-1.

COMPLETION TIME

H.1

Initiate action to
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

Immediately

1.1

Initiate alternate
method to detect and
suppress thermal
hydraulic instability
oscillations.

12 hours

AND
1.2

J.

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

PBAPS UNIT 3

J.1

--------- NOTE------LCO 3.0.4 is not
applicable.
Restore required
channels to OPERABLE.

120 days

Reduce THERMAL POWER
to <2%
RTP.

4 hours

21.2
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS
NOTES---------------------------------------------------------------------1.
Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS
Function.
When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

2.

..............................................................................

FREQUENCY

SURVEILLANCE

SR

3.3.1.1.1

In accordance
with the

Perform CHANNEL CHECK.

Surveillance
Frequency
Control
Program.

SR

3.3.1.1.2

------------------ NOTE----------------Not required to be performed until 12
hours after THERMAL POWER Ž 2-4%RTP.

123
Verify the absolute difference betwee
)
the average power range monitor (AP
channels and the calculated powers
2% RTP while operating at 2:2-% RTP.

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.3.1.1.12

NOTES--------------------------------1. Neutron detectors are excluded.
2.

For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

3.

For Functions 2.b and 2.f, the
recirculation flow transmitters that
feed the APRMs are included.

Perform CHANNEL CALIBRATION.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.13

Verify Turbine Stop Valve-Closure and
Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is
2-9.5-% RTP

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.14

Perform CHANNEL FUNCTIONAL TEST.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.15

Perform CHANNEL CALIBRATION.

In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

FREQUENCY

SR

3.3.1.1.16

Calibrate each radiation detector.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.17

Perform LOGIC SYSTEM FUNCTIONAL TEST.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.18

Verify the RPS RESPONSE TIME is within
limits,

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.1.1.19

Verify OPRM is not bypassed when APRM
Simulated Thermal Power is _
% and
recirculation drive flow is <60

In accordance
with the
Surveillance
Frequency
Control
Program.

26.2

PBAPS UNIT 3
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I

RPS Instrumentation
3.3.1.1
Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation

FUNCTION
I.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION D.1

2

3

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.5
3.3.1.1.12
3.3.1.1.17
3.3.1.1.18

2 13 seconds

H

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.6
3.3.1.1.12
3.3.1.1.17
3.3.1.1.18

- 13 seconds

G

SR
SR

3.3.1.1.5
3.3.1.1.17

NA

SR
SR

3.3.1.1.6
3.3.1.1.17

NA

Wide Range Neutron
Monitors
a.

Period-Short

5

b.

Inop

(a)

3

2

5 (a)

2.

ALLOWABLE
VALUE

SURVEILLANCE
REQUIREMENTS

Average Power Range
Monitors
a.

Neutron Flux-High
(Setdown)

b.

Simulated Thermal
Power-High

2

3 (c)

G

SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12

3 (c)

F

SR
SR

3.3.1.1.1
3.3.1.1.2

15.0% RTP

S.-65 W
+ 6-3-7% RTP(b)
and +118.0%
RTP

SR 3.3.1.1.8
SR 3.3.1.1.11
SR 3.3.1.1.12
c.

0.55

m

61.5

B
E E9--/

Neutron Flux-High

d.

Inop

e.

2-Out-Of-4 Voter

f.

OPRM Upscale

1

3

(c)

1,2

3

(c)
2

(c)

1,2

RTP

3

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.2
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12

!< 119.7% RTP

G

SR

3.3.1.1.11

NA

G

SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.11
3.3.1.1.17
3.3.1.1.18

NA

I

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.8
3.3.1.1.11
3.3.1.1.12
3.3.1.1.19

(d)

(conti nued)I

I
(a)

Wk)

any control rod withdrawn from a core cell containing one or more fuel assemblies.

(b)

0-6

(W - AW) + 63-7% RTP when reset for single loop operation per LCO3.4.1,

(c)
(d)

ovides inputs to both trip systems.
Each APRM channel
See COLR for OPRM period based detection algorithm (PBDA)

PBAPS UNIT 3

3.3-7

"Recirculation Loops Operating."
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Section 3.3.1.1 Insert B
(e)

If the as-found channel setpoint is outside its predetermined as-found tolerance, then the
channel shall be evaluated to verify that it is functioning as required before returning
the channel to service.

(f)

The instrument channel set point shall be reset to a value that is within the Leave Alone
Zone (LAZ) around the Nominal Trip Setpoint (NTSP) at the completion of the surveillance;
Setpoints more conservative than the
otherwise, the channel shall be declared inoperable.
NTSP are acceptable provided the as-found tolerance and LAZ apply to the actual setpoint
The NTSP
implemented In the Surveillance procedures to confirm channel performance.
methodologies used to determine the as-found tolerance and the LAZ are specified in the
Bases associated with the specified function.

RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrumentation

FUNCTION

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION D.1

2

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

_ 1085.0 psig

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

> 1.0 inches

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

3.

Reactor Pressure-High

1,2

4.

Reactor Vessel Water
Level-Low (Level 3)

1.2

5.

Main Steam Isolation
Valve -Closure

1

8

F

SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1. 1.17
3.3.1.1.18

< 10% closed

6.

Drywell Pressure-High

1,2

2

G

SSR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

_ 2.0 psig

7.

Scram Discharge Volume
Water Level -High

1,2

G

SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

-< 50.0 gallons

5 (a)

H

SR
SR
SR

3.3.1.1.9
3.3.1.1.15
3.3.1.1.17

< 50.0 gallons

>_ ;-:.% RTP

4

E

SSR
SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.13
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

_ 10% closed

% RTP

2

E

SSR
SR
SR
SR
SR

3.3.1.1.9
3.3.1.1.13
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

> 500.0 psig

2

F

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.9
3.3.1.1.15
3.3.1.1.17
3.3.1.1.18

- 23.0 inches
Hg vacuum

G

SR
SR
SR
SR
SR

3.3.1.1.1
3.3.1.1.10
3.3.1.1.16
3.3.1.1.17
3.3.1.1.18

!c 15 X Full
Power
Background

G

SR
SR

3.3.1.1.14
3.3.1.1.17

NA

H

SR
SR

3.3.1.1.14
3.3.1.1.17

NA

8.

Turbine Stop
Valve-Closure

9.

Turbine Control Valve
Fast Closure, Trip Oil
Pressure- Low

10.

Turbine Condenser-Low
Vacuum

11.

Main Steam Line-High
Radiation

1,2

12.

Reactor Mode SwitchShutdown Position

1.2

i

(a)

I

2>
9

5

(continued)
(a)

With any control rod withdrawn from a core cell containing one or more fuel assemblies.
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Feedwater and Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3

INSTRUMENTATION

3.3.2.2

LCO

Feedwater and Main Turbine High Water Level Trip Instrumentation

3.3.2.2

APPLICABILITY:

Two channels per trip system of the Digital Feedwater
Control System (DFCS) high water level trip instrumentation
Function shall be OPERABLE.

THERMAL POWER

%R

ACTIONS
------------------------------------- NOTE---------------------------------Separate Condition entry is allowed for each channel.

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.

One or more DFCS high
water level trip
channels inoperable.

A.1

Place channel
trip.

in

B.

DFCS high water level
trip capability not
maintained,

B.1

Restore DFCS high
water level trip
capability.

C.

Required Action and
associated Completion
Time not met.

C.1

72 hours

2 hours

---------NOTE-------Only applicable if
inoperable channel is
the result of
inoperable feedwater
pump turbine or main
turbine stop valve.
Remove affected
feedwater pump(s) and
main turbine valve(s)
from service.

4 hours

Reduce THERMAL POWER
to < -•-% RTP.

4 hours

OR
C.2

U-2

PBAPS UNIT 3
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EOC-RPT Instrumentation
3.3.4.2
3.3

INSTRUMENTATION

3.3.4.2
LCO

End of Cycle Recirculation Pump Trip (EOC-RPT)

3.3.4.2

a.

Instrumentation

Two channels per trip system for each EOC-RPT
instrumentation Function listed below shall be OPERABLE:
1.

Turbine Stop Valve (TSV)-Closure;

2.

Turbine Control Valve (TCV)
Oil Pressure-Low.

and

Fast Closure, Trip

OR
b.

The following limits are made applicable:
1. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," limits for inoperable EOC-RPT as
specified in the COLR;

APPLICABILITY:

2.

LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),"
limits for inoperable EOC-RPT as specified in the
COLR; and

3.

LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR),"
limits for inoperable EOC-RPT as specified in the
COLR.

THERMAL POWER _ 2-9.-%

RTP.

ACTIONS
---------------------------NOTE-----------------Separate Condition entry is allowed for each channel.

CONDITION
A.

One or more required

REQUIRED ACTION
A.1

channels inoperable.

COMPLETION TIME

Restore channel

to

72 hours

OPERABLE status.

OR
A.2

--------NOTE-------Not applicable if
inoperable channel is
the result of an
inoperable breaker.
Place channel
trip.

in

72 hours

(continued)
PBAPS UNIT 3
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EOC-RPT Instrumentation
3.3.4.2

ACTIONS

(continued)
REQUIRED ACTION

CONDITION

B.

One or more Functions
with EOC-RPT trip
capability not
maintained.

B.1

Restore EOC-RPT trip
capability.

C.

Required Action and
associated Completion
Time not met.

C.1

---------NOTE-------Only applicable if
inoperable channel is
the result of an
inoperable RPT
breaker.

COMPLETION TIME

2 hours

Remove the affected
recirculation pump
from service.

4 hours

Reduce THERMAL POWER
to < 2•-9_%
RTP.

4 hours

OR
C.2

SURVEILLANCE REQUIREMENTS
------------------------------------- NOTE---------------------------------When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required Actions
may be delayed for up to 6 hours provided the associated Function maintains
EOC-RPT trip capability.

SURVEILLANCE
SR

3.3.4.2.1

Perform CHANNEL FUNCTIONAL TEST.

FREQUENCY
In accordance
with the
Surveillance
Frequency
Control
Program.
(continued)
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EOC-RPT Instrumentation
3.3.4.2

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.3.4.2.2

Perform CHANNEL CALIBRATION.
Allowable Values shall be:
TSV-Closure:

•

The

10% closed; and

TCV Fast Closure,
Ž 500 psig.

Trip Oil

Pressure-Low:

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.4.2.3

Perform LOGIC SYSTEM FUNCTIONAL TEST
including breaker actuation.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.4.2.4

Verify TSV-Closure and TCV Fast Closure,
Trip Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is
29._%
_c
RTP.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.3.4.2.5

------------------ NOTE------------------Breaker interruption time may be assumed
from the most recent performance of
SR 3.3.4.2.6.

SR

3.3.4.2.6

PBAPS UNIT 3

Verify the EOC-RPT SYSTEM RESPONSE TIME
is within limits,

In accordance
with the
Surveillance
Frequency
Control
Program.

Determine RPT breaker interruption time.

In accordance
with the
Surveillance
Frequency
Control
Program.
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ECCS Instrumentation
3.3.5.1
Table 3.3.5.1-1 (page 3 of 5)
Emergency Core Cooling System Instrumentation

APPLICABLE
MODES OR
OTHER
SPECIFIED
FUNCTION

REQUIRED
CHANNELS
PER
FUNCTION

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION A.1

ALLOWABLE
VALUE

SURVEILLANCE
REQUIREMENTS

CONDITIONS
3.

High Pressure Coolant
Injection (HPCI) System
a.

b.

Reactor Vessel Water
Level-Low Low
(Level 2)

2 (d),

4.

(d),

< 2.0 psig

2

C

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

< 46.0 inches

2

0

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

> 5.25 ft
above tank
bo
m

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

aboy;'tapus,

SR
SR
SR

3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

- 3.5 in-wc
and < 19.0
in-wc

(d)

1,

2

D

3 (d)

(d),

1,
2 (d),

> -48.0
inches

SR 3.3.5.1.1
SR 3.3.5.1.2
SR 3.3.5.1.4
SR 3.3.5.1.5

3 (d)

(d),

Suppression Pool Water
Level-High
High Pressure Coolant
Injection Pump
Discharge Flow-Low
(Bypass)

3

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

B
(d)

1,

Condensate Storage
Tank Level-Low

2

f.

3

1,

2

e.

(d),

Reactor Vessel Water
Level-High (Level 8)
2

d.

3

SR
SR
SR
SR

(d)

1,

Drywell
Pressure-High
2

c.

4

1,

3 (d)

16fiin ches

Automatic Depressurization
System (ADS) Trip System A
a.

b.

Reactor Vessel Water
Level-Low Low Low
(Level 1)

1,
2 (e),

Automatic
Depressurization
System Initiation
Timer

(e),

3

(e),

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

> -160.0
inches

2

F

SR
SR
SR
SR

3.3.5.1.1
3.3.5.1.2
3.3.5.1.4
3.3.5.1.5

< 2.0 psig

1

G

SR
SR

3.3.5.1.4
3.3.5.1.5

•

(e)

1,
2

F

(e)

1,

Drywell
Pressure-High
2

c.

3

2

115.0
seconds

3 (e)

(continued)

(d)

With reactor steam dome pressure > 150 psig.

(e)

With reactor steam dome pressure > 100 psig.
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Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 3)
Primary Containment Isolation Instrumentation

FUNCTION

1.

REQUIRED
CHANNELS
PER TRIP
SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION C.1

1,2,3

2

D

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

Main Steam Line Isolation
a.

2.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

Reactor Vessel Water
Level -Low Low Low
(Level 1)

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

> -160.0

inches

b.

Main Steam Line
Pressure- Low

1

2

E

SR
SR

3.3.6.1.3
3.3.6.1.7

862-r& psig

c.

Main Steam Line
Flow -High

1,2.3

2 per
MSL

D

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

123.

d.

Main Steam Line-High
Radiation

1,2,3

2

O

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.3
3.3.6.1.6
3.3.6.1.7

15 X Full
Power
Background

e.

Main Steam Tunnel
Temperature- High

1.2,3

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

• 200.0OF

3.3.6.1.1
3.3.6.1.2
3.3.6.1.5
3.3.6.1.7

' 1.0 inches

psid

Primary Containment
Isolation
a.

Reactor Vessel Water
Level -Low (Level 3)

1,2,3

2

G

SR
SR
SR
SR

b.

Drywell Pressure-High

1,2,3

2

G

SR 3.3.6.1.1
SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.7

c.

Main Stack Monitor
Radiation - High

1,2,3

F

SR
SR
SR
SR

3.3.6.1.1
3.3.6.1.2
3.3.6.1.4
3.3.6.1.7

d.

Reactor Building
Ventilation Exhaust
Radiation - High

1,2,3

2

G

SR
SR
SR

3.3.6.1.1
3.3.6.1.3
3.3.6.1.7

16.0 mR/hr

e.

Refueling Floor
Ventilation Exhaust
Radiation-High

1,2,3

2

G

SR
SR
SR

3.3.6.1.1
3.3.6.1.3
3.3.6.1.7

! 16.0 mR/hr

2.0 psig

2 X 10-2
pCi /cc

(continued)

PBAPS UNIT 3

3.3-52

Amendment No.

214

Jet Pumps
3.4.2

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.4.2.1
1.

2.

-- NOTES-----------------------------Not required to be performed until
4 hours after associated recirculation
loop is in operation.
Not required to be performed until
24 hours after > 2-r% RTP.

Verify at least one of the following
criteria (a, b, or c) is satisfied for each
operating recirculation loop:

PBAPS UNIT 3

a.

Recirculation pump flow to speed ratio
differs by • 5% from established
patterns, and jet pump loop flow to
recirculation pump speed ratio differs
by • 5% from established patterns.

b.

Each jet pump diffuser to lower plenum
differential pressure differs by • 20%
from established patterns.

c.

Each jet pump flow differs by
from established patterns.

3.4-7

•

In accordance
with the
Surveillance
Frequency
Control
Program.

10%

Amendment No.

281

SRVs and SVs
3.4.3

3.4

REACTOR COOLANT SYSTEM (RCS)
Safety Relief Valves (SRVs)

3.4.3

LCO

and Safety Valves

The safety function of 4- valves
and SVs) shall be OPERABLE.

3.4.3

APPLICABILITY:

MODES 1, 2,

(SVs)

(any combination of SRVs

and 3.

ACTIONS
CONDITION

A.

One or more required
SRVs or SVs
inoperable.

A.1

COMPLETION TIME

Be in MODE 3.

12 hours

Be in MODE 4.

36 hours

AND
A.2

PBAPS UNIT 3

REQUIRED ACTION

3.4-8
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SRVs and SVs
3.4.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.4.3.1

setpoints
Verify the safety function lift
of the required SRVs and SVs are as
follows:
Number of
SRVs

Setpoint
(psig)

4
4
3

1135 ± 11.0
1145 ± 11.0
1155 ± 12.0

Number of
SVs

Setpoint
(psiq)

In accordance
with the
Inservice
Testing Program

1260 ± 13.0

SR

3.4.3.2

PBAPS UNIT 3

Verify each required SRV actuator strokes
when manually actuated in the
depressurization mode.

3.4-9

In accordance
with the
Surveillance
Frequency
Control
Program.

Amendment No.
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ECCS-Operating
3.5.1

SURVEILLANCE

REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE

SR

3.5.1.5

SR

3.5.1.6

SR

3.5.1.7

------------------- NOTE-----------------Not required to be performed if performed
within the previous 31 days.

Verify each recirculation pump discharge
valve cycles through one complete cycle of
full travel or is de-energized in the
closed position.

Once each
startup prior
to exceeding

Verify automatic transfer of the power
supply from the normal source to the
alternate source for each LPCI subsystem
inboard injection valve and each
recirculation pump discharge valve.

In accordance
with the
Surveillance
Frequency
Control
Program.

------------------- NOTE-----------------For the core spray pumps, SR 3.5.1.7 may be
met using equivalent values for flow rate
and test pressure determined using pump
curves.

Verify the following ECCS pumps develop the
specified flow rate against a system head
corresponding to the specified reactor
pressure.
SYSTEM HEAD
NO.
CORRESPONDING
OF
TO A REACTOR
PUMPS
PRESSURE OF
SYSTEM FLOW RATE

Core
Spray
LPCI

> 3,125 gpm
_ 4-90 gpm

1
1

18,6001-

In accordance
with the
Surveillance
Frequency
Control
Program.

105 psig
20 psig

(continued)
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3.5-5
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ECCS

SURVEILLANCE REQUIREMENTS

3.5.2.5

Shutdown
3.5.2

(continued)
FREQUENCY

SURVEILLANCE

SR

-

NOTE-----------------------------------For the CS pumps, SR 3.5.2.5 may be met
using equivalent values for flow rate and
test pressure determined using pump curves.

Verify each required ECCS pump develops the
specified flow rate against a system head
corresponding to the specified reactor
pressure.
SYSTEM HEAD
NO.
CORRESPONDING
OF
TO A REACTOR
SYSTEM FLOW RATE
PUMPS PRESSURE OF
CS
LPCI

Ž

3,125 gpm
14,-0- gpm

1
1

In accordance
with the
Surveillance
Frequency
Control
Program.

105 psig
20 psig

18,600
SR

3.5.2.6

NOTE------------------Vessel injection/spray may be excluded.

Verify each required ECCS injection/spray
subsystem actuates on an actual or
simulated automatic initiation signal.

PBAPS UNIT 3

3.5-11

In accordance
with the
Surveillance
Frequency
Control
Program.

Amendment No.
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PCIVs
3.6.1.3

SURVEILLANCE REQUIREMENTS

(continued)

SURVEILLANCE

FREQUENCY

SR

3.6.1.3.14

Verify combined MSIV leakage rate for all
scfh, and
four main steam lines is
ine, when
1-6-!
scfh for any one stea
sted at Ž 25 psig.

In accordance
with the
Primary
Containment
Leakage Rate
Testing Program

SR

3.6.1.3.15

Verify each 6 inch and 18 inch primary
containment purge valve and each 18 inch
primary containment exhaust valve is
blocked to restrict opening greater than
the required maximum opening angle.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.6.1.3.16

Replace the inflatable seal of each
6 inch and 18 inch primary containment
purge valve and each 18 inch primary
containment exhaust valve.

In accordance
with the
Surveillance
Frequency
Control
Program.
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RHR Suppression Pool Cooling
3.6.2.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.6.2.3.1

Verify each RHR suppression pool cooling
subsystem manual, power operated, and
automatic valve in the flow path that is
not locked, sealed, or otherwise secured
in position is in the correct position or
can be aligned to the correct position.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.6.2.3.2

Verify each required RHR pump develops a
flow rate Ž 4-.O-40 gpm through the
associatedoeat exchanger while operating
in the s pression pool cooling mode.

In accordance
with the
Inservice
Testing Program

F8-,6-00

PBAPS UNIT 3

1_

3.6-28

_

_

__

_

Amendment No.

_

_
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HPSW System
3.7.1

3.7

PLANT SYSTEMS
High Pressure Service Water (HPSW)

3.7.1

System
and the HPSW cross tie

LCO

I

Two HPSW subsystems Akall be OPERABLE.

3.7.1

APPLICABILITY:

MODES 1, 2, and 3.

ACTIONS
CONDITION
A.

I

NOTE--------------------Enter applicable Conditions
and Required Actions of
LCO 3.4.7, "Residual Heat
Removal (RHR) Shutdown
Cooling System-Hot
Shutdown," for RHR shutdown
cooling made inoperable by
HPSW System.

One HPSW subsystem
inoperable.

A.1

I Insert TS 3.7.1 Condition B I

I

rC.21

COMPLETION TIME

REQUIRED ACTION

Required Action and
associated Completion
Time of Condition
not met.

8-4

12 hours

Be in MODE 3.

+

4

Both HPSW subsystems
inoperable.
D.

7 days

Restore HPSW
subsystem to OPERABLE
status.

NOTE----------Enter applicable Conditions
and Required Actions of
LCO 3.4.7 for RHR shutdown
cooling made inoperable by
HPSW System.

-----------

Restore one HPSW
subsystem to OPERABLE
0.14 status.

8 hours

(continued)
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3.7-1

Amendment No.
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Section TS 3.7.1 Condition B

B.

HPSW cross tie
inoperable.

B.1

Restore HPSW cross tie
to OPERABLE status.

7 days

HPSW System
3.7.1

ACTIONS

(continued)
CONDITION

EhJa

ACTION

IREQUIRED

Required Action and
associated Completion
Time of Condition G
L a
not met.
4Be

I COMPLETION TIME

Be in MODE 3.

12 hours

in MODE 4.

36 hours

SURVEILLANCE REQUIREMENTS
SURVEILLANCE

SR

3.7.1.1

SR 3.7.1.2

PBAPS UNIT 3

FREQUENCY

Verify each HPSW manual and power operated
valve in the flow path, that is not locked,
sealed, or otherwise secured in position,
is in the correct position or can be
aligned to the correct position.

Verify manual transfer capability of power supply
for the HPSW cross tie motor-operated valve from
the normal source to the altemate source.

3.7-2

In accordance
with the
Surveillance
Frequency
Control
Program.

In accordance
with the
Surveillance
Frequency
Control
Program.

Amendment No.
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Main Turbine Bypass

3.7

PLANT SYSTEMS
Main Turbine Bypass System

3.7.6

LCO

System
3.7.6

The Main Turbine Bypass System shall be OPERABLE.

3.7.6

OR
The following limits are made applicable:

APPLICABILITY:

a.

LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," limits for an inoperable Main Turbine Bypass
System, as specified in the COLR;

b.

LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),"
for an inoperable Main Turbine Bypass System, as
specified in the COLR; and

c.

LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," limits
for an inoperable Main Turbine Bypass System, as
specified in the COLR.

THERMAL POWER

Ž

limits

-2-&% RTP.

'LI

ACTIONS

REQUIRED ACTION

CONDITION

of the

A.

Requirements
LCO not met.

B.

Required Action and
associated Completion
Time not met.

PBAPS UNIT 3

COMPLETION TIME

A.1

Satisfy the
requirements of the
LCO.

2 hours

B.1

Reduce THERMAL POWER
to < 2-_%RTP.

4 hours

3.7-12

Amendment No.
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Diesel

3.8

Lube Oil,

and Starting Air
3.8.3

ELECTRICAL POWER SYSTEMS
Diesel Fuel Oil,

3.8.3

LCO

Fuel Oil,

Lube Oil,

and Starting Air

The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each required diesel
generator (DG).

3.8.3

APPLICABILITY:

When associated DG is

required to be OPERABLE.

ACTIONS
NOTE---------------------------------------------------------------------Separate Condition entry is allowed for each DG.

CONDITION

REQUIRED ACTION

COMPLETION TIME

One or more DGs with
Sel
oil level
00-0-,00
gal and
gal in
orage tank.

A.1

Restore fuel oil
level to within
limits.

48 hours

B.

One or more DGs with
lube oil inventory
< 350 gal and
> 300 gal.

B.1

Restore lube oil
inventory to within
limits.

48 hours

C.

One or more DGs with
stored fuel oil total
particulates not
within limit.

C.1

Restore fuel oil
total particulates to
within limit.

7 days

A.

2,500

(continued)
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Diesel

Fuel Oil,

Lube Oil,

and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS
FREQUENCY

SURVEILLANCE

SR

3.8.3.1

Verify each fuel oil storage tank contains
-3-4,000 gal of fuel.

SR

3.8.3.2

Verify lube oil

SR

3.8.3.3

Verify fuel oil properties of new and
stored fuel oil are tested in accordance
with, and maintained within the limits of,
the Diesel Fuel Oil Testing Program.

In accordance
with the Diesel
Fuel Oil
Testing Program

SR

3.8.3.4

Verify each DG air start receiver pressure
is Ž 225 psig.

In accordance
with the
Surveillance
Frequency
Control
Program.

SR

3.8.3.5

Check for and remove accumulated water from
each fuel oil storage tank.

In accordance
with the
Surveillance
Frequency
Control
Program.

PBAPS UNIT 3

inventory is

3.8-27

Ž

350 gal.

In accordance
with the
Surveillance
Frequency
Control
Program.

In accordance
with the
Surveillance
Frequency
Control
Program.

Amendment No.
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Reactor Core SLs
B 2.1.1

BASES

APPLICABLE
SAFETY ANALYSES

2.1.1.1

Fuel Cladding Integrity

(continued)

the bundle is less than the static head in the bypass
region because the addition of heat reduces the
density of the water.
At the same time, dynamic head
loss in the bundle will be greater than in the bypass
region because of two phase flow effects.
Analyses
show that this combination of effects causes bundle
pressure drop to be nearly independent of bundle power
when bundle flow is 28 X 103 lb/hr and bundle pressure
drop is 3.5 psi.
Because core pressure drop at low
power and flows will always be > 4.5 psi, the bundle
flow will be > 28 X 10 1 lb/hr.
Full scale ATLAS test data taken at pressures from
14.7 psia (0 psig) to 800 psia (785 psig) indicate
that the fuel assembly critical power with bundle flow
at 28 X 10' lb/hr is approximately 3.35 MWt.
This is
equivalent to a THERMAL POWER > 50% RTP even when
design peaking factors are considered.
Therefore, a
THERMAL POWER limit of 24-%RTP prevents any bundle
from exceeding critical 4power and is a conservative
limit when reactor preslure < 785 psig.

2.1.1.2

MCPR

The fuel cladding integrity SL is set such that no fuel
damage is calculated to occur if the limit is not violated.
Since the parameters that result in fuel damage are not
directly observable during reactor operation, the thermal
and hydraulic conditions that result in the onset of
transition boiling have been used to mark the beginning of
the region in which fuel damage could occur.
Although it is
recognized that the onset of transition boiling would not
result in damage to BWR fuel rods, the critical power at
which boiling transition is calculated to occur has been
adopted as a convenient limit.
However, the uncertainties
in monitoring the core operating state and in the procedures
used to calculate the critical power result in an
uncertainty in the value of the critical power.
Therefore,
(continued)
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Rod Pattern Control
B 3.1.6

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

Control rod patterns analyzed in Reference 1 follow the
analyzed rod position sequence.
The analyzed rod position
sequence is applicable from the condition of all control
rods fully inserted to 10% RTP (Ref. 2).
For the analyzed
rod position sequence, the control rods are required to be
moved in groups, with all control rods assigned to a
specific group required to be within specified banked
positions.
The banked positions are established to minimi
i
the maximum incremental control rod worth without being
overly restrictive during normal plant operation.
-speeifie analysis of the analyzed rod position sequence
(Ref. 1) has demonstrated that the 280 cal/gm fuel damage
limit will not be violated during a CRDA while following the
analyzed rod position sequence mode of operation.
The -y--l-e*--speeific- analyzed rod position sequence analysis (Ref. 8)
also evaluates the effect of fully inserted, inoperable
[gnicl
control rods not in compliance with the sequence, to allow a
limited number (i.e., eight) and distribution of fully
inserted, inoperable control rods.
When performing a shutdown of the plant, an optional rod
position sequence (Ref. 9) may be used provided that all
withdrawn control rods have been confirmed to be coupled.
The rods may be inserted without the need to stop at
intermediate positions since the possibility of a CRDA is
eliminated by the confirmation that withdrawn control rods
are coupled.
When using the (Ref. 9) control rod sequence
for shutdown, the RWM may be reprogrammed to enforce the
requirements of the improved control rod insertion process,
or may be bypassed and the analyzed rod position sequence
implemented under LCO 3.3.2.1, Condition D controls.
In order to use the Reference 9 shutdown process, an extra
check is required in order to consider a control rod to be
"confirmed" to be coupled.
This extra check ensures that no
single operator error can result in an incorrect coupling
check.
For purposes of this shutdown process, the method for
confirming that control rods are coupled varies depending on
the position of the control rod in the core.
Detail on this
coupling confirmation requirement are provided in
Reference 9.
If the requirements for use of the control rod
insertion process contained in Reference 9 are followed, the
plant is considered in compliance with the rod position
sequence as required by LCO 3.1.6.
Rod pattern control
Statement.

satisfies Criterion 3 of the NRC Policy

(continued)
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SLC System
B 3.1.7

B 3.1
B 3.1.7

REACTIVITY CONTROL SYSTEMS
Standby Liquid Control

(SLC)

System

BASES
The SLC System is designed to provide the capability of
bringing the reactor, at any time in a fuel cycle, from full
power and minimum control rod inventory (which is at the
peak of the xenon transient) to a subcritical condition with
InsertB
the reactor in the most reactive, xenon free state wi.thout
The SLC System
taking credit for control rod movement.
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on
enriched boron.)'
anticipated transient without scr__Am iz.

BACKGROUND

h

The SLC System is

also used to maintain suppression pool pH

at or above 7 following a loss of coolant accident (LOCA)
Maintaining
involving significant fission product releases.
suppression pool pH levels at or above 7 following an
accident ensures that sufficient iodine will be retained in
the suppression pool water.
Reference 1 requires a SLC System with a minimum flow
capacity and boron content equivalent in control capacity to
86 gpm of 13 weight percent sodium pentaborate solution.
Natural sodium pentaborate solution is 19.8% atom Boron-lO.ý
Therefore, the system parameters of concern, boron
concentration (C), SLC pump flow rate (Q), and Boron-lO
enrichment (E), may be expressed as a multiple of ratios.
The expression is as follows:
C
__

E

Q
__

_

x

__

13% weight

_

86 gpm

_

x

19.8% atom

L.r C If the product of this expression is Ž 1, then the SLC
System satisfies the criteria of Reference 1. As such,

the

survcillanezez f ..n..ntratien, flew rate, and b.r.n
enriChmSnt and is proz.nted in Table 3.1.7 1.
The SLC System consists of a boron solution storage tank,
two positive displacement pumps, two explosive valves that
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
The
storage tank to the reactor pressure vessel (RPV).
borated solution is discharged near the bottom of the core
shroud, where it then mixes with the cooling water rising
A smaller tank containing demineralized
through the core.
water is provided for testing purposes.
(continued)

PBAPS UNIT 2

B 3.1-39

Revision No.

75

Bases 3.1.7 Insert B
Using highly enriched boron in the SLC System increases the rate of Boron-t0
injection and functions to shutdown the reactor core faster. This limits the
heat generated that is transferred to the suppression pool during an ATWS
event.
Limiting the heat transferred to the suppression pool maintains the
pool below design limits, which ensures adequate net positive suction head
(NPSH) is available for the emergency core cooling system (ECCS) pumps without
credit for containment accident pressure.
Bases 3.1.7 Insert C
product of this expression at the minimum acceptance criteria for the
surveillances of concentration, flow rate and boron enrichment is >1.69,
which reflects that the SLC System exceeds the criteria of Reference 1.

SLC System
B 3.1.7

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

Inser DI

The SLC System is manually initiated from the main control
room, as directed by the emergency operating procedures, if
the operator believes the reactor cannot be shut down, or
The SLC System is
kept shut down, with the control rods.
used in the event that enough control rods cannot be
inserted to accomplish shutdown and cooldown in the normal
The SLC System injects borated water into the
manner.
reactor core to add negative reactivity to compensate for
all of the various reactivity effects that could occur
To meet this objective, it is
during plant operations.
necessary to inject a quantity of boron, which produces a
concentration of 660 ppm of natural boron, in the reactor
Iasaminimumi
To allow for potential leakage and
coolant at 68°F.
imperfect mixing in the reactor system, an additional amount
of boron equal to 25% of the amount cited above is added---(Ref. 2)AThe minimum mass of Boron 10 (162.7 Ibm) needed
f r

iiG, .. et ....
ei

..

......

...

....

.....

. ..

..-eq .....

.......

is achieved accounting far dilution in the RPV with normal
water level and including the water volume in the residual
heat removal shutdown cooling piping and in the
This quantity of borated
recirculation loop piping.
solution is the amount that is above the pump suction
No credit
shutoff level in the boron solution storage tank.
Jallowablei
is taken for the port\9n of the tank volume that cannot be
The maximuffmconcentration of sodium pentaborate
injected.
list•d in Table 3.1.7-1 has been established to ensure that
L the solution saturation temperature does not exceed 43 0 F.
-Z
The sodium pentaborate solution in the SLC System is also
depictedinigu
used, post-LOCA, to maintain suppression pool pH at or above
7.
The system parameters used in the calculation are the

Boron 10 mfinimumaF mfass of 162.7 lbmn, and an upper-bun
Boron 10

lriehmicnt of 66%.

The SLC System satisfies Criterion 4 of the NRC Policy
Statement.

LCO

The OPERABILITY of the SLC System provides backup capability
for reactivity control independent of normal reactivity
The
control provisions provided by the control rods.
OPERABILITY of the SLC System is based on the conditions of
the borated solution in the storage tank and the
availability of a flow path to the RPV, including the
Two SLC subsystems are
OPERABILITY of the pumps and valves.
requiredto be OPERABLE; each contains an OPERABLE pump, an
explosive valve, and associated piping, valves, and
instruments and controls to ensure an OPERABLE flow path.
(continued)
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Bases 3.1.7 Insert D
The minimum level of sodium pentaborate in solution in the SLC tank (i.e.,
SR 3.1.7.1, Ž 52%) and the temperature versus concentration limits in Figure
3.1.7-1 are calculated such that the required concentration is achieved, with
additional margin associated with using highly enriched boron to increase the
rate of Boron-lO injection, accounting for

Bases 3.1.7 Insert E
Using highly enriched boron (i.e., SR 3.1.7.10, > 92.0%) in the SLC System
increases the rate of Boron-lO injection and functions to shutdown the
reactor core faster.
This limits the heat generated that is transferred to
Limiting the heat transferred to
the suppression pool during an ATWS event.
the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
accident pressure.

Bases 3.1.7 Insert F
minimum allowable volume, Boron-lO enrichment, and concentration of sodium
These minimum allowable values are
pentaborate in solution in the SLC tank.
This prevents
required to maintain suppression pool pH Ž 7.0 post-LOCA.
radioactive iodine from re-evolving, which limits the iodine release to the
plant environs and minimizes the radiological consequences to comply with 10
CFR 50.67 limits (Ref. 3).

SLC System
B 3.1.7

BASES

(continued)

APPLICABILITY

In MODES
In MODES 1 and 2, shutdown capability is required.
1, 2, and 3, SLC System injection capability is required in
In
order to maintain post DBA LOCA suppression pool pH.
MODES 3 and 4, control rods are not able to be withdrawn
since the reactor mode switch is in shutdown and a control
This provides adequate controls to
rod block is applied.
In MODE 5,
ensure that the reactor remains subcritical.
only a single control rod can be withdrawn from a core cell
Demonstration of adequate SDM
containing fuel assemblies.
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the
Therefore, the SLC System
reactor will not become critical.
is not required to be OPERABLE when only a single control
rod can be withdrawn.
In MODES 1, 2, and 3, the SLC System must be OPERABLE to
ensure that offsite doses remain within 10 CFR 50.67 (Ref. 3)
limits following a LOCA involving significant fission product
releases. The SLC System is designed to maintain suppression
pool pH at or above 7 following a LOCA involving significant
fission product releases to ensure that sufficient iodine
will be retained in the suppression pool water.

ACTIONS

A.1 and A.2
If the boron solution concentration is > 9.82% weight but
the concentration and temperature of boron in solution and
pump suction piping temperature are within the limits of
Figure 3.1.7-1, operation is permitted for a limited period
since the SLC subsystems are capable of performing the
It is not necessary under these
intended function.
conditions to declare both SLC subsystems inoperable since
the SLC subsystems are capable of performing their intended
function.

The concentration and temperature of boron in solution and
pump suction piping temperature must be verified to be
within the limits of Figure 3.1.7-1 within 8 hours and once
,forconcentrations>9.82%weight,
per 12 hours thereafter (Required Action A.1).
The
temperature versus concentration curve of Figure 3.1.7-1
-ensures a 10F margin will be maintained above the
saturation temperature.
This verification ensures that
boron does not precipitate out of solution in the storage
tank or in the pump suction piping due to low boron solution
temperature (below the saturation temperature for the given
concentration).
The Completion Time for performing Required
Action A.1 is considered acceptable given the low
probability of a Design Basis Accident (DBA) or transient
occurring concurrent with the failure of the control rods to
shut down the reactor and operating experience which has
shown there are relatively slow variations in the measured
parameters of concentration and temperature over these time
periods.
(continued)
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SLC System
B3.1.7

BASES

ACTIONS

D.1 and D.2

(continued)

brought to MODE 3 within 12 hours and MODE 4 within 36 hours.
The allowed 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.

SURVEILLANCE

SR

3.1.7.1.

SR

3.1.7.2.

and SR

3.1.7.3

REQUI REMENTS
SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics
of the SLC System (e.g., the level and temperature of the
borated solution in the storage tank), thereby ensuring SLC
System OPERABILITY without disturbing normal plant
operation.
These Surveillances ensure that the proper
borated solution level and temperature, including the
temperature of the pump suction piping, are maintained.
Maintaining a minimum specified borated solution temperature
is important in ensuring that the boron remains in solution
and does not precipitate out in the storage tank or in the
pump suction piping.
The temperature limit specified in SR
3.1.7.2 and SR 3.1.7.3 and the maximum sodium pentaborate
concentration specified in
3.1.7-1 ensures that a 100 F
margin will be maintained abo
the saturation temperature.
Control room alarms for low SL storage tank temperature and
low SLC System piping temperat re are available and are set
at 55 0 F. As such, SR 3.1.7.2 a d SR 3.1.7.3 may be satisfied
by verifying the absence of 1o temperature alarms for the
SLC storage tank and SLC Syste piping.
The Surveillance
Frequency is controlled under t e Surveillance Frequency
Control Program.
Figure

SR

3.1.7.4 and SR

3.1.7.6

SR 3.1.7.4 verifies the continuity of the explosive charges
in the injection valves to ensure that proper operation will
occur if required.
Other administrative controls, such as
those that limit the shelf life of the explosive charges,
must be followed.
The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
(continued)
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SLC System
B 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.1.7.6

3.1.7.4 and SR

(continued)

SR 3.1.7.6 verifies that each valve in the system is in its
correct position, but does not apply to the squib (i.e.,
Verifying the correct alignment for
explosive) valves.
manual and power operated valves in the SLC System flow path
provides assurance that the proper flow paths will exist for
system operation.
A valve is also allowed to be in the
nonaccident position provided it can be aligned to the
accident position from the control room, or locally by a
This is acceptable
dedicated operator at the valve control.
This
since the SLC System is a manually initiated system.
Surveillance also 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,
This verification of valve alignment
sealing, or securing.
does not require any testing or valve manipulation; rather,
it involves verification that those valves capable of being
This SR does not
mispositioned are in the correct position.
apply to valves that cannot be inadvertently misaligned,
The Surveillance Frequency is
such as check valves.
controlled under the Surveillance Frequency Control Program.

SR

>8.32%weight and

3.1.7.5

This Surveillance requires an ex mination of the sodium
pentaborate solution by using ch mical analysis to ensure
that the proper concentration of boron exists in the storage
~ SR 3.1.7.5 must be perfo ed anytime boron or water
is added to the storage tank s ution to determine that the
9.82% weight and within
boron solution concentration is
the limits of Table 3.1.7 1. SR 3.1.7.5 must also be
performed anytime the temperature is restored to within
limits to ensure that no significant boron precipitation
The Surveillance Frequency is controlled under
occurred.
the Surveillance Frequency Control Program.

SR

3.1.7.7

D

Verifying the quantity ef Boron 10 (B 10) in the S66 tankE
ensuroz the roaeter ean be shutdowng in the eveint that eneugh:
control rods cannot be inocrted to accomiplish shutdewn and
(continued)
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Bases 3.1.7 Insert G
Having the proper concentration of boron in the storage tank ensures the SLC
subsystems will perform their intended function of injecting no less than the
minimum quantity of Boron-10 and amount of sodium pentaborate required by ATWS
The SLC subsystems function to quickly shutdown the reactor
analyses.
This limits the heat generated that is transferred
the
event
of an ATWS.
in
Limiting the heat transferred
to the suppression pool during an ATWS event.
to the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
The SLC subsystems also function to maintain suppression
accident pressure.
pool pH Ž 7.0 under post-LOCA conditions.

SLC System
B 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS

&PR

3.1.7.7

(cotin'uod)

.. n....
The roquirod quantity
. ntain.
.. an additinal amu.nt of B 10 equal to 2uAo the
the
minimu requird amo..unt of B 10 necessary to shutdew..
reactor, to account for potential leakage and imperfeet
Survoillanco Frcqueney is eontrelled uinder the,
ffig--The
Sur....oilin..
Froqu.ncy Control Prograf.

co.ldew..n in the normal

3.1.7.8

SR

I

H2
InsertH

emonstrating th t each SLC System pump develops a flow rate

49l[.1

4-3.

gpm at a

ischarge pressure

Ž

2-125
psig ensures that

pump performance 7as not degraded below design values during
is indicative of overall
the fuel cycle.
performance.
Such inservice inspections confirm component
OPERABILITY, trend performance, and detect incipient
In addition,
failures by indicating abnormal performance.
that
.in .
the test rcsults for .a.h pump are used to d.t..
,
at4ificd f• e aeh SLC
the limits of Table 3.1.7 1 are
I. ey...
-eeFi-. The Frequency of this Surveillance is in
accordance with the Inservice Testing Program.

SR

3.1.7.9

This Surveillance ensures that there is a functioning flow
path from the boron solution storage tank to the RPV,
The replacement
including the firing of an explosive valve.
charge for the explosive valve shall be from the same
manufactured batch as the one fired or from another batch
that has been certified by having one of that batch
successfully fired.
The Surveillance may be performed in
An
separate steps to prevent injecting boron into the RPV.
acceptable method for verifying flow from the pump to the
RPV is to pump demineralized water from a test tank through
The Surveillance
one SLC subsystem and into the RPV.
Frequency is controlled under the Surveillance Frequency
Control Program.
(continued)
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Bases 3.1.7 Insert H
This minimum pump flow rate requirement ensures that, when combined with the
sodium pentaborate solution concentration requirements, the rate of negative
reactivity insertion from the SLC System will adequately compensate for the
positive reactivity effects encountered during power reduction, cooldown of
the moderator, and xenon decay.
The rate of negative reactivity insertion is
increased by using highly enriched boron in the SLC System solution that
increases the rate of Boron-lO injection and functions to shutdown the
reactor core faster.
This limits the heat generated that is transferred to
the suppression pool during an ATWS event.
Limiting the heat transferred to
the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
accident pressure.
This test confirms one point on the pump design curve and

SLC System
B 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.1.7.10

REFERENCES

1.

10 CFR 50.62.

2.

UFSAR,

3.

10 CFR 50.67.

Enriched sodium pentaborate solution is made by mixing
In order
granular, enriched sodium pentaborate with water.
to ensure the proper B-l0 atom percentage (in accordacnce
with Table 3.1.7 1) is being used, calculations must be
performed to verify the actual B-1O enrichment within 8
The
hours after addition of the solution to the SLC tank.
calculations may be performed using the results of isotopic
tests on the granular sodium pentaborate or vendor
The Frequency is acceptable
certification documents.
considering that boron enrichment is verified during the
procurement process and any time boron is added to the SLC
tank.
.
IThe Surveillance Freauencv is controlled under thel
Surveillance Frequency Control Program.
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APLHGR
B 3.2.1

BASES

LCO
(continued)

With only one recirculation loop in operation, in
conformance with the requirements of LCO 3.4.1,
"Recirculation Loops Operating," the limit is determined by
multiplying the exposure dependent APLHGR limit by a
conservator factor.

APPLICABILITY

The APLHGR limits are primarily derived from LOCA analyses
Design
that are assumed to occur at high power levels.
calculations (Ref. 6) and operating experience have shown
that as power is reduced, the margin to the required APLHGR
limits increases. This trend continues down to the power
When
range of 5% to 15% RTP when entry into MODE 2 occurs.
in MODE 2, the wide range neutron monitor period-short scram
function provides prompt scram initiation during any
significant transient, thereby effectively removing any
APLHGR limit compliance concern in MODE 2. Therefore, at
THERMAL POWER levels < -2-&% RTP, the reactor is operating
the APLHGR limits; thus, this LCO
with substantial margin
is not required.

ACTIONS

A.1
If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA analyses may not
Therefore, prompt action should be taken to restore
be met.
the APLHGR(s) to within the required limits such that the
plant operates within analyzed conditions and within design
The 2 hour Completion Time is
limits of the fuel rods.
sufficient to restore the APLHGR(s) to within its limits and
is acceptable based on the low probability of a DBA
occurring simultaneously with the APLHGR out of
specification.

B.1
If the APLHGR cannot be restored to within its required
limits within the associated Completion Time, the plant must
be brought to a MODE or other specified condition in which
To achieve this status, THERMAL
the LCO does not apply.
The
POWER must be reduced to < -% RTP within 4 hours.
(continued)
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APLHGR
B 3.2.1

BASES
ACTIONS

B.1

(continued)

allowed Completion Time is reasonable, based on operating
experience, to reduce THERMAL POWER to < 2-&% RTP in an
orderly manner and without challenging plt
systems.

SURVEILLANCE
REQUIREMENTS

SR

23

3.2.1.1

APLHGRs are required to be init al
calculated within
12 hours after THERMAL POWER is
% RTP and then
periodically thereafter.
They a e compared to the specified
limits in the COLR to ensure tha the reactor is operating
within the assumptions of the sa ty analysis.
The 12 hour
allowance after THERMAL POWER Ž 2-5% RTP is achieved is
acceptable given the large inherent margin to operating
limits at low power levels.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.

REFERENCES

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.

1.

NEDO-24011-P-A, "General Electric Standard Application
for Reactor Fuel," latest approved revision.

2.

UFSAR,

Chapter 3.

3.

UFSAR,

Chapter 6.

4.

UFSAR,

Chapter 14.

5.

NEDO-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operation," May 1980.

6.

NEDC-32162P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Peach Bottom
Atomic Power Station Units 2 and 3," Revision 2, March
1995.
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(continued)
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MCPR
B 3.2.2

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

The MCPR operating limits derived from the transient
analysis are dependent on the operating core flow and power
state (MCPRf and MCPRP, respectively) to ensure adherence to
fuel design limits during the worst transient that occurs
with moderate frequency (Refs. 6, 7, 8, and 9).
Flow
dependent MCPR limits are determined by steady state thermal
hydraulic methods with key physics response inputs
benchmarked using the three dimensional BWR simulator
code (Ref. 10) to analyze slow flow runout transients.
The
flow dependent operating limit, MCPRf, is evaluated based on
a single recirculation pump flow runout event (Ref. 9).
Power dependent MCPR limits (MCPRP) are determined mainly by
the one dimensional transient code (Ref. 11).
Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPRP operating limits are
provided for operating between 2-&% RTP and the previously
mentioned bypass power l
sevel
The MCPR satisfies

i

on 2 of the NRC Policy Statement.

limits specified in the COLR are the
The MCPR operatc
result of theesP
R asis Accident (DBA) and transient
analysi
n
e operating limit MCPa is determined by the
nalg
valthe MCPRf
and MCPRP limits.

LCO

APPLICABILITY

2

/1'e
MCPR operatig limits are primarily derived from
/transient
analyses that are assumed to occur at high power
tUdites o% RTP, the reactor is operating at a
3.5.
beha vi
circulation pump speed and the moderator void
•ratio is s
Srveillance of thermal limits below
@-25%
RTP is unnecess-•zto
e
the large inherent margin that
ensures that the MCPR SL is
ceded even if a limiting
transient occurs.
Statistical analys
ite that the
nominal value of the initial MCPR expected a
% RTP is
> 3.5.
Studies of the variation of limiting transient
behavior have been performed over the range of power and
(continued)
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MCPR
B 3.2.2

BASES

APPLICABILITY
(continued)

flow conditions.
These studies encompass the range of key
actual plant parameter values important to typically
The results of these studies
limiting transients.
demonstrate that a margin is expected between performance
and the MCPR requirements, and that margins increase as
power is reduced to 2-rs%
RTP.
This trend is expected to
continue to the 5% tA15% power range when entry into MODE 2
occurs.
When in MODE 2, the wide range neutron monitor
period-short function provides rapid scram initiation for
any significant power increase transient, which effectively
Therefore, at
eliminates any MCPR compliance concern.
THERMAL POWER levels <2-E% RTP, the reactor is operating
the MCPR limits and this LCO is
with substantial marcinno
not required.

ACTIONS

A. I
If any MCPR is outside the required limits, an assumption
regarding an initial condition of the design basis transient
Therefore, prompt action should be
analyses may not be met.
taken to restore the MCPR(s) to within the required limits
such that the plant remains operating within analyzed
The 2 hour Completion Time is normally
conditions.
sufficient to restore the MCPR(s) to within its limits and
is acceptable based on the low probability of a transient or
DBA occurring simultaneously with the MCPR out of
specification.

B.1
If the MCPR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
To achieve this status, THERMAL POWER
LCO does not apply.
The allowed
must be reduced to < -2-&% RTP within 4 hours.
Completion Time is reaso
l~ae, based on operating
experience, to reduce THERMA,,0E to <
% RTP in an
orderly manner and without chalIýkng pf~nt systems.

SURVEILLANCE
REQUIREMENTSI

SR__ 3.2___.2.1
The MCPR is required to be initial
calculated within
12 hours after THERMAL POWER is Ž -24%RTP and periodically
It is compared to the specified limits
thereafter.
(continued)
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MCPR
B 3.2.2

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.2.2.1

(continued)

in the COLR (Ref. 12) to ensure that the reactor is operating
The 12 hour
within the assumptions of the safety analysis.
allowance after THERMAL POWER Ž 2-4% RTP is achieved is
margin to operating
acceptable given the large inhere
The S rveillance Frequency is
limits at low power levels.
controlled under the Surveillance Fequency Control Program.

23
SR

3.2.2.2

Because the transient analysis takes credit for conservatism
in the scram speed performance, it must be demonstrated that
the specific scram speed distribution is consistent with
SR 3.2.2.2 determines
that used in the transient analysis.
the value of T, which is a measure of the actual scram speed
The
distribution compared with the assumed distribution.
MCPR operating limit is then determined based on an
interpolation between the applicable limits for Option A
(scram times of LCO 3.1.4,"Control Rod Scram Times") and
The parameter T
Option B (realistic scram times) analyses.
must be determined once within 72 hours after each set of
scram time tests required by SR 3.1.4.1, SR 3.1.4.2, and
SR 3.1.4.4 because the effective scram speed distribution
may change during the cycle or after maintenance that could
The 72 hour Completion Time is
affect scram times.
acceptable due to the relatively minor changes in T expected
during the fuel cycle.

REFERENCES

1.

NUREG-0562,

June 1979.

2.

NEDO-24011-P-A, "General Electric Standard
Application for Reactor Fuel," latest approved
revision.

3.

UFSAR,

Chapter 3.

4.

UFSAR,

Chapter 6.

5.

UFSAR,

Chapter 14.

6.

NEDO-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operation," May 1980.
(continued)
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MCPR
B 3.2.2

BASES

REFERENCES
(continued)

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.
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NEDC-32162P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Peach Bottom
Atomic Power Station Units 2 and 3," Revision 2,
March 1995.
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NEDG .32183P, "Peer-Icrate Safety Anlalysis liepert fc

NEDC-32428P, "Peach Bottom Atomic Power Station Unit 2
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April 1985.

"Steady State Nuclear Methods,"

11.
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October 1978.
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LHGR
B 3.2.3

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

includes allowances for short term transient operation above
the operating limit to account for abnormal operational
transients, plus an allowance for densification power
spiking.
Power-dependent and flow-dependent LHGR adjustment factors
may also be provided per Reference 1 to ensure that fuel
design limits are not exceeded due to the occurrence of a
postulated transient event during operation at off-rated
(less than 100%) reactor power or core flow conditions.
These adjustment factors are applied, if required, per the
COLR and decrease the allowable LHGR value.
Additionally, for single recirculation loop operation, an
LHGR multiplier may be provided per Reference 1. This
multiplier is applied per the COLR and decreases the
This additional margin may be
allowable LHGR value.
necessary during SLO to account for the conservative analysis
assumption of an earlier departure from nucleate boiling with
only one recirculation loop available.
The LHGR satisfies Criterion 2 of the NRC Policy Statement.

LCO

The LHGR is a basic assumption in the fuel design analysis.
The fuel has been designed to operate at rated core power
with sufficient design margin to the LHGR calculated to
The operating
cause a 1% fuel cladding plastic strain.
limit to accomplish this objective is specified in the COLR.

APPLICABILITY

The LHGR limits are derived from fuel design analysis that
At core thermal
is limiting at high power level conditions.
power levels < 2% RTP, the reactor is operating with a
to the LHGR limits and, therefore, the
substantial marg
Specification is o~ly required when the reactor is operating
23
- RTP.
atŽ %ý!

ACTIONS

A.1
If any LHGR exceeds its required limit, an assumption
regarding an initial condition of the fuel design analysis
Therefore, prompt action should be taken to
is not met.
restore the LHGR(s) to within its required limits such that
The
the plant is operating within analyzed conditions.
(continued)
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LHGR
B 3.2.3

BASES

ACTIONS

A.1 (continued)
2 hour Completion Time is normally sufficient to restore the
LHGR(s) to within its limits and is acceptable based on the
low probability of a transient or Design Basis Accident
occurring simultaneously with the LHGR out of specification.

B.1
If the LHGR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
To achieve this status, THERMAL POWER
LCO does not apply.
The allowed
is reduced to < 2-&% RTP within 4 hours.
reasonable, based on operating
Completion Time i
THERMAL POWER TO < 24% RTP in an
experience, to redu
t systems.
out challenging p1
orderly manner and wi
3
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LHGR
B 3.2.3

BASES

(continued)

SR

SURVEILLANCE
REQUIREMENTS

3.2.3.1

2

The LHGR is required to be initi 11
calculated within
12 hours after THERMAL POWER is
2-% RTP and periodically
thereafter.
It is compared to t e specified limits in the
COLR (Ref. 10) to ensure that th reactor is operating within
the assumptions of the safety an ysis.
The 12 hour
allowance after THERMAL POWER Ž 2-9% RTP is achieved is
acceptable given the large inherent margin to operating
limits at lower power levels.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.

REFERENCES
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.a. Average Power Range Monitor Neutron Flux-High
(Setdown)
(continued)
For operation at low power (i.e., MODE 2), the Average Power
Range Monitor Neutron Flux-High (Setdown)Function is
capable of generating a trip signal that prevents fuel
damage resulting from abnormal operating transients in this
power range.
For most operation at low power levels, the
Average Power Range Monitor Neutron Flux-High (Setdown)
Function will provide a secondary scram to the Wide Range
Neutron Monitor Period-Short Function because of the
relative setpoints.
At higher power levels, it is possible
that the Average Power Range Monitor Neutron Flux-High
(Setdown) Function will provide the primary trip signal for
a corewide increase in power.
No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High (Setdown)
Function.
However, this Function indirectly ensures that
before the reactor mode switch is placed in the run
position, reactor power does not exceed -24% RTP (SL 2.1.1.1)
when operating at low reactor pressure a
low core flow.
Therefore, it indirectly prevents fuel da age during
significant reactivity increases with TH RMAL POWER
< 247 RTP.
23
The Allowable Value is based on pre
n
increases in power when THERMAL POWER is

significant
% RTP.

The Average Power Range Monitor Neutron Flux-High (Setdown)
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.
In MODE 1, the Average Power Range Monitor Neutron Flux-High
Function provides protection against reactivity transients
and the RWM and rod block monitor protect against control
rod withdrawal error events.
2.b.
Average Power Range Monitor Simulated Thermal
Power-High
The Average Power Range Monitor Simulated Thermal Power-High
Function monitors average neutron flux to approximate the
THERMAL POWER being transferred to the reactor coolant. The
APRM neutron flux is electronically filtered with a time
constant representative of the fuel heat transfer dynamics
to generate a signal proportional to the THERMAL POWER in
the reactor.
The trip level is varied as a function of
recirculation drive flow (i.e., at lower core flows, the
setpoint is reduced proportional to the reduction in power
experienced as core flow is reduced with a fixed control rod
pattern) but is clamped at an upper limit that is always
lower than the Average Power Range Monitor Neutron Flux-High
Function Allowable Value.
A note is included, applicable
when the plant is in single recirculation loop operation per
LCO 3.4.1, which requires the flow value, used in the
Allowable Value equation, be reduced by AW. The value of AW
(continued)
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The Nominal Trip Setpoint (NTSP)
and the as-found and as-left
tolerances (Leave Alone Zone) were
determined in accordance with
Reference 10.

2.b.
Average Power Range Monitor Simulated Thermal
Power-High (continued)
is established to conservatively bound the inaccuracy created
in the core flow/drive flow correlation due to back flow in
the jet pumps associated with the inactive recirculation
loop. The Allowable Value thus maintains thermal margins
essentially unchanged from those for two loop operation. The
value of AW is plant specific and is defined in plant
procedures. The Allowable Value equation for single loop
operation is only valid for flows down to W = AW; the
Allowable Value does not go below 6-3-7% RTP. This is
acceptable because back flow in the,,inactive recirculation
loop is only evident with drive flo s of approximately 35%
or greater (Reference 19).
The Average Power Range Monitor Simulated Thermal PowerHigh Function is not specifically credited in the safety analysis
but is intended to provide an additional margin of
protection from transient induced fuel damage during
operation where recirculation flow is reduced to below the
The Average
minimum required for rated power operation.
Power Range Monitor Simulated Thermal Power-High Function
provides protection against transients where THERMAL POWER
increases slowly (such as the loss of feedwater heating
event) and protects the fuel cladding integrity by ensuring
During these events, the
that the MCPR SL is not exceeded.
THERMAL POWER increase does not significantly lag the
neutron flux scram.
For rapid neutron flux increase events,
the THERMAL POWER lags the neutron flux and the Average
Power Range Monitor Neutron Flux-High Function will provide
a scram signal before the Average Power Range Monitor
Simulated Thermal Power-High Function setpoint is exceeded.
Each APRM channel uses one total drive flow signal
The total drive flow
representative of total core flow.
signal is generated by the flow processing logic, part of
the APRM channel, by summing up the flow calculated from two
flow transmitter signal inputs, one from each of the two
The flow processing logic
recirculation loop flows.
OPERABILITY is part of the APRM channel OPERABILITY
requirements for this Function.
The APRM flow processing
logic is considered inoperable whenever it cannot deliver a
flow signal less than or equal to actual Recirculation flow
conditions for all steady state and transient reactor
conditions while in Mode 1.
Reduced or Downscale flow
conditions due to planned maintenance or testing activities
during derated plant conditions (i.e. end of cycle coast
down) will result in conservative setpoints for the APRM
Simulated Thermal Power-High function, thus maintaining that
function operable.
(rontinued)
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2.f. Oscillation Power Range Monitor (OPRM)

Upscale

The OPRM Upscale Function provides compliance with 10 CFR
50, Appendix A, General Design Criteria (GDC) 10 and 12,
thereby providing protection from exceeding the fuel MCPR
safety limit (SL) due to anticipated thermal-hydraulic power
oscillations.
References 14, 15 and 16 describe three algorithms for
detecting thermal-hydraulic instability related neutron flux
oscillations: the period based detection algorithm (PBDA), the
amplitude based algorithm (ABA), and the growth rate algorithm
(GRA). All three are implemented in the OPRM Upscale Function,
but the safety analysis takes credit only for the PBDA. The
remaining algorithms provide defense in depth and additional
protection against unanticipated oscillations. OPRM Upscale
Function OPERABILITY for Technical Specifications purposes is
based only on the PBDA.
The OPRM Upscale Function receives input signals from the
local power range monitors (LPRMs) within the reactor core,
which are combined into "cells" for evaluation by the OPRM
algorithms. Each channel is capable of detecting
thermal-hydraulic instabilities, by detecting the related
neutron flux oscillations, and issuing a trip signal before
the MCPR SL is exceeded. Three of the four channels are
required to be OPERABLE.
The OPRM Upscale trip is automatically enabled (bypass
removed) when THERMAL POWER is Ž 29._%RTP, as indicated by
the APRM Simulated Thermal Power,
d reactor core flow is
< 60% of rated flow, as indicated
APRM measured
recirculation drive flow. This is t e operating region where
actual thermal-hydraulic instabilit and related neutron flux
oscillations may occur (Reference 1 ). These setpoints, which
are sometimes referred to as the "a to-bypass" setpoints,
establish the boundaries of the OPR Upscale trip enabled

region.

.

26.2

The OPRM Upsca
Function s required to
OP
LE when the
plant is at Ž!2% RTP. The 2-% RTP level i selecte t provide
margin in the unlikely event that a reacto power inc
se
transient occurring while the plant is op ating below 2-9.%
RTP
causes a power increase to or beyond the •9--% APRM Simulated
Thermal Power OPRM Upscale trip auto-enable setpoint without
operator action. This OPERABILITY requirement assures that the
OPRM Upscale trip auto-enable function will be OPERABLE when
required.
(continued)
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2.f. Oscillation Power Range Monitor (OPRM)
Upscale (continued)
An OPRM Upscale trip is issued from an APRM channel when
the PBDA in that channel detects oscillatory changes in the
neutron flux, indicated by the combined signals of the LPRM
detectors in a cell, with period confirmations and relative
cell amplitude exceeding specified setpoints. One or more
cells in a channel exceeding the trip conditions will result
in a channel trip. An OPRM Upscale trip is also issued from
the channel if either the GRA or ABA detects oscillatory
changes in the neutron flux for one or more cells in that
channel.
There are four "sets" of OPRM related setpoints or
adjustment parameters: a) OPRM trip auto-enable setpoints
for Simulated Thermal Power (29-.%) and drive flow (60%); b)
PBDA confirmation count and am itude setpoints; c) PBDA
tuning parameters; and d) GRA
ABA setpoints.

L26_2I
The first set, the OPRM auto-enab
region setpoints, as
discussed in the SR 3.3.1.1.19 Bees, are treated as nominal
setpoints without the applicati4n of setpoint methodology per
Reference 18. The settings, L9-4% APRM Simulated Thermal Power
and 60% drive flow, are defined (limit values) in and confirmed
by SR 3.3.1.1.19. The second set, the OPRM PBDA trip setpoints,
are established in accordance with methodologies defined in
Reference 16, and are documented in the COLR. There are no
Technical Specifications allowable values for these setpoints.
The third set, the OPRM PBDA "tuning" parameters, are
established or adjusted in accordance with and controlled by
PBAPS procedures. The fourth set, the GRA and ABA setpoints, in
accordance with References 14, 15 and 16, are established as
nominal values only, and controlled by PBAPS procedures.

(continued)
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8.

Turbine Stop Valve-Closure

(continued)

Valve-Closure Function is such that three or more TSVs must
be closed to produce a scram.
In addition, certain
combinations of two valves closed will result in a halfscram.
This Function must be enabled at THERMAL POWER
Ž 2g9-%
RTP as measured at the turbine first stage pressure.
This
rmally accomplished automatically by pressure
switches sen
turbine first stage pressure; therefore,
7 may affect this
opening of the turlpass valves
Function.26
l o s u r e , t h e r eb y
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whenever
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is
assumptions,
when THERMAL POWER
required
Range
not
Power
is
Function
the Average
Pressure-High and
to maintain the
since the Reactor
adequate
are
Functions
Clamp
Monitor Scram
necessary safety margins.
Turbine Control
9.
Pressure-Low

Valve Fast Closure.

Trip Oil

loss of a heat sink
TCVs results in the
the
of
closure
flux, and heat flux
Fast
pressure, neutron
scram
reactor
that produces
Therefore, a reactor
limited.
be
must
the
of
transients that
fast closure in anticipation
these
of
is initiated on TCV
closure
result from the
Oil
transients that would Control Valve Fast Closure, Trip
the
Turbine
for
The
signal
valves.
is the primary scram
and
Function
7
Reference
Pressure-Low
event analyzed in
For
rejection
load
event.
generator
bypass failure
with
rejection
the amount of energy
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reactor scram reduces
the
SL is not
events,
these
ensures that the MCPR
and
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be
required to
exceeded.
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9.
Turbine Control Valve Fast Closure.
Pressure-Low (continued)

Trip Oil

Turbine Control Valve Fast Closure, Trip Oil Pressure-Low
signals are initiated by the relayed emergency trip supply
oil pressure at each control valve.
One pressure switch is
associated with each control valve, and the signal from each
switch is assigned to a separate RPS logic channel.
This
Function must be enabled at THERMAL POWER Ž 29•-r% RTP.
This
is normally accomplished automatically by pre pre
switches
sensing turbine first stage pressure; therefor , opening of
the turbine bypass valves may affect this Func ion.
The Turbine Control Valve Fast Closure, Trip 0 1
Pressure-Low Allowable Value is selected high enough to
detect imminent TCV fast closure.
26.7
Four channels of Turbine Control Valve Fa t C osure, Trip
Oil Pressure-Low Function with two chann Is i each trip
system arranged in a one-out-of-two logic are r quired to be
OPERABLE to ensure that no single instrume t fai ure will
preclude a scram from this Function on a v lid si nal.
This
Function is required, consistent with the
alysis
assumptions, whenever THERMAL POWER is Ž 29.-% RTP.
This
Function is not required when THERMAL POWER is < 2-9.-% RTP,
since the Reactor Pressure-High and the Average Power Range
Monitor Scram Clamp Functions are adequate to maintain the
necessary safety margins.

i1

Tiirhinp Cnndenser-I nw V1riiim

The Turbine Condenser-Low Vacuum Function protects the
integrity of the main condenser by scramming the reactor and
thereby decreasing the severity of the low condenser vacuum
transient on the condenser.
This function also ensures
integrity of the reactor due to loss of its normal heat
sink. The reactor scram on a Turbine Condenser-Low Vacuum
signal will occur prior to a reactor scram from a Turbine
Stop Valve-Closure signal.
This function is not
specifically credited in any accident analysis but is being
retained for the overall redundancy and diversity of the RPS
as required by the NRC approved licensing basis.
(continued)

PBAPS UNIT 2

B 3.3-19

Revision No.

43

RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE

SR

3.3.1.1.2

(continued)

23

REQUIREMENTS
A restriction to satisfying this SR when < 2-&% RTP
provided that requires the SR to be met only at Ž •
R P
because it is difficult to accurately maintain APRM
indication of core THERMAL POWER consistent with a eat
balance when < 2-% RTP.
At low power levels, a hi h deg ee
of accuracy is
ecessary because of the large, i heren
margin to therma
limits (MCPR, LHGR and APLHGR).
At Ž 2-%
RTP, the Surveill nce is required to have been sa, sfactorily
performed in acco dance with SR 3.0.2.
A Note is provided
which allows an in rease in THERMAL POWER above 2-4% if the
Frequency is not m t per SR 3.0.2.
In this event, the SR
must be performed within 12 hours after reaching or
exceeding •-&% RTP.
Twelve hours is based on operating
experience 1ýd in c nsideration of providing a reasonable
time in which tocom lete the SR.
SR

3.3.1.1.3

23

(Not Used.)
SR

3.3.1.1.4

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.
The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
SR

3.3.1.1.5 and SR

3.3.1.1.6

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.
Any setpoint adjustment shall be made
consistent with the assumptions of the current plant
specific setpoint methodology.

(continued)
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SR

3.3.1.1.9 and SR

3.3.1.1.14

(continued)

In addition, Function 5 and 7 instruments are not accessible
while the unit is operating at power due to high radiation
and the installed indication instrumentation does not
provide accurate indication of the trip setting.
For the
Function 9 channels, verification that the trip settings are
less than or equal to the specified Allowable Value during
the CHANNEL FUNCTIONAL TEST is not required since the
instruments are not accessible while the unit is operating
at power due to high radiation and the installed indication
instrumentation does not provided accurate indication of the
trip setting.
Waiver of these verifications for the above
functions is considered acceptable since the magnitude of
drift assumed in the setpoint calculation is based on a 24
month calibration interval.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
SR 3.3.1.1.10, SR
and SR 3.3.1.1.16

3.3.1.1.12,

SR

3.3.1.1.15,

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor.
This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy.
CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations, consistent with the current plant specific
setpoint methodology.
As noted for SR 3.3.1.1.10, radiation detectors are excluded
from CHANNEL CALIBRATION due to ALARA reasons (when the plant
is operating, the radiation detectors are generally-in a high
radiation area; the steam tunnel). This exclusion is
acceptable because the radiation detectors are passive
devices, with minimal drift. To complete the radiation
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the
radiation detectors be calibrated in accordance with the
Surveillance Frequency Control Program.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
As noted for
from CHANNEL
with minimal
simulating a

PBAPS UNIT 2

SR 3.3.1.1.12, neutron detectors are excluded
CALIBRATION because they are passive devices,
drift, and because of the difficulty of
meaningful signal.
Changes in
(continued)
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Section B 3.3.1.1 Insert A
SR 3.3.1.1.12 for Function 3.3.1.1-1.2.b is modified by two Notes as
The first Note reqUires evaluation of
identified in Table 3.3.1.1-1.
channel performance for the condition where the as-found setting for
the channel setpoint is outside its as-found tolerance but conservative
Evaluation of channel performance
with respect to the Allowable Value.
will verify that the channel will continue to behave in accordance with
safety analysis assumptions and the channel performance assumptions in
The purpose of the assessment is to ensure
the setpoint methodology.
confidence in the channel performance prior to returning the channel to
service.
For channels determined to be OPERABLE but degraded, after
returning the channel to service the performance of these channels will
Entry into the
be evaluated under the plant Corrective Action Program.
Corrective Action Program will ensure required review and documentation
The second Note requires that the as-left setting
of the condition.
for the channel be within the Leave Alone Zone around the NTSP.
Where a setpoint more conservative than the NTSP is used in the plant
surveillance procedures (ATSP), the Leave Alone Zone and as-found
tolerances, as applicable, will be applied to the surveillance
This will ensure that sufficient margin to the
procedure setpoint.
If the as-left
Safety Limit and/or Analytical Limit is maintained.
channel setting cannot be returned to a setting within the Leave Alone
Zone around the NTSP, then the channel shall be declared inoperable.
The second Note also requires that NTSP and the methodologies for
calculating the Leave Alone Zone and the as-found tolerances be in the
Bases for the applicable Technical Specifications.
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SR 3.3.1.1.11 (continued)
intended function.
For the APRM Functions, this test
supplements the automatic self-test functions that operate
The scope of
continuously in the APRM and voter channels.
the APRM CHANNEL FUNCTIONAL TEST is limited to verification
Software controlled
of system trip output hardware.
Automatic internal
functions are tested only incidentally.
self-test functions check the EPROMs in which the softwareAny changes in the EPROMs will
controlled logic is defined.
be detected by the self-test function resulting in a trip
The APRM CHANNEL FUNCTIONAL TEST
and/or alarm condition.
covers the APRM channels (including recirculation flow
processing - applicable to Function 2.b and the auto-enable
portion of Function 2.f only), the 2-Out-Of 4 voter channels,
and the interface connections into the RPS trip systems from
Any setpoint adjustment shall be
the voter channels.
consistent with the assumptions of the current plant specific
The Surveillance Frequency is
setpoint methodology.
controlled under the Surveillance Frequency Control Program.
(NOTE: The actual voting logic of the 2-Out-Of-4 Voter
Function is tested as part of SR 3.3.1.1.17. The actual autoenable setpoints for the OPRM Upscale trip are confirmed by
SR 3.3.1.1.19.)
A Note is provided for Function 2.a that requires this SR to
be performed within 12 hours of entering MODE 2 from MODE 1.
Testing of the MODE 2 APRM Function cannot be performed in
This Note
MODE 1 without utilizing jumpers or lifted leads.
allows entry into MODE 2 from MODE 1 if the associated
Frequency is not met per SR 3.0.2.
A second Note is provided for Function 2.b that clarifies
that the CHANNEL FUNCTIONAL TEST for Function 2.b includes
testing of the recirculation flow processing electronics,
excluding the flow transmitters.
SR 3.3.1.1.13
This SR ensures that scrams initiated from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions will not be inadvertently bypassed
This involves calibration
when THERMAL POWER is Ž 29.-% RTP.
equate margins for the instrument
of the bypass channels.
setpoint methodologies ar incorporated into the Allowable
Value (• 28.9% RTP which is equivalent to • 138.4 psig as
stage pressure) and the actual
measured from turbine f'rst
setpoint.
Because mai turbine bypass flow can affect this
setpoint nonconservati ely (THERMAL POWER is derived from
turbine first stage p essure), the main turbine bypass valves
must remain closed d ring the calibration at THERMAL POWER
2 -9-.% RTP to ensur that the calibration is valid.

+
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SR

3.3.1.1.13 (continued)

non6n7

ervative (i.e.,
If any bypass channel's setpoint
the Functions are bypassed at Ž 2-9.--% RTP, either due to open
main turbine bypass valve(s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control
Valve Fast Closure, Trip Oil Pressure-Low Functions are
Alternatively, the bypass channel can
considered inoperable.
If
be placed in the conservative condition (nonbypass).
placed in the nonbypass condition, this SR is met and the
channel is considered OPERABLE.
The Surveillance
Surveillance
SR

Frequency is

Frequency Control

controlled under the
Program.

3.3.1.1.17

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
The functional testing of control rods
channel.
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),
overlaps this Surveillance to provide complete testing of
the assumed safety function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

I

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM and OPRM trip conditions at the 2-Out-Of-4
voter channel inputs to check all combinations of two
tripped inputs to the 2-Out-Of-4 logic in the voter channels
and APRM related redundant RPS relays.
SR

3.3.1.1.18

This SR ensures that the individual channel response times
are maintained less than or equal to the original design
The RPS RESPONSE TIME acceptance criterion is
value.
included in Reference 11.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

(continued)
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SR

3.3.1.1.19

This surveillance involves confirming the OPRM Upscale trip
auto-enable setpoints. The auto-enable setpoint values are
considered to be nominal values as discussed in Reference 18.
This surveillance ensures that the OPRM Upscale trip is
enabled (not bypassed) for the correct values of APRM
Simulated Thermal Power and recirculation drive flow. Other
surveillances ensure that the APRM Simulated Thermal Power
and recirculation drive flow properly correlate with THERMAL
POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12),
respectively.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
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APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a
turbine trip in the design basis transient analysis for a
feedwater controller failure, maximum demand event (Ref. 1).
The high water level trip indirectly initiates a reactor
RTP) and
scram from the main turbine trip (above 2-9.---%
trips the feedwater pumps, thereby termina ing the event.
The reactor scram mitigates the reduction n MCPR.
Feedwater and main turbine high water level trip
instrumentation satisfies Criterion 3 of the NRC Policy
Statement.

LCO

The LCO requires two DFCS channels per trip system of high
water level trip instrumentation to be OPERABLE to ensure
the feedwater pump turbines and main turbine will trip on a
Two DFCS
valid reactor vessel high water level signal.
channels (one per trip system) are needed to provide trip
signals in order for the feedwater and main turbine trips
to occur.
Two level signals are also required to ensure a single
sensor failure will not prevent the trips of the feedwater
pump turbines and main turbine when reactor vessel water
level is at the high water level reference point.
Each channel must have its setpoint set within the specified
The Allowable Value is set
Allowable Value of SR 3.3.2.2.3.
to ensure that the thermal limits are not exceeded during
the event.
The actual setpoint is calibrated to be
consistent with the applicable setpoint methodology
Trip setpoints are specified in the setpoint
assumptions.
calculations.
The trip setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
Operation with a trip
successive CHANNEL CALIBRATIONS.
setting less conservative than the trip setpoint, but within
its Allowable Value, is acceptable.
Trip setpoints are those predetermined values of output at
The setpoints are
which an action should take place.
compared to the actual process parameter (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
The analytic or
device (e.g., trip unit) changes state.
design limits are derived from the limiting values of the
process parameters obtained from the safety analysis or
(ronti nued)
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(continued)

other appropriate documents.
The Allowable Values are
derived from the analytic or design limits, corrected for
A channel is
calibration, process, and instrument errors.
inoperable if its actual trip setting is not within its
required Allowable Value. The trip setpoints are determined
from analytical or design limits, corrected for calibration,
process and instrument errors, as well as, instrument drift.
The trip setpoints determined in this manner provide
adequate protection by assuring instrument and process
uncertainties expected for the environment during the
operating time for the associated channels are accounted
for.

APPLICABILITY

trip
The feedwater and main urbine high water
•% RTP to
instrumentation is re ired to be OPERABLE at
ensure that the fuel cladding integrity Safety Limit and the
cladding 1% plastic strain limit are not violated during the
As
feedwater controll r failure, maximum demand event.
for LCO 3.2.3, "LINEAR HEAT
discussed in the/ases
GENERATION RATE (LHGR)," and LCO 3.2.2, "MINIMUM CRITICAL
POWER RATIO (M R)," sufficient margin to these limits
exists below 2% RTP; therefore, these requirements are only
necessary when operating at or above this power level.
-

ACTIONS

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
Section 1.3, Completion Times,
instrumentation channels.
specifies that once a Condition has been entered, subsequent
divisions, 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.
Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
However, the Required Actions for inoperable
the Condition.
feedwater and main turbine high water level trip
instrumentation channels provide appropriate compensatory
As such, a Note
measures for separate inoperable channels.
has been provided that allows separate Condition entry for
each inoperable feedwater and main turbine high water level
trip instrumentation channel.
(rnntinijpd)
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Feedwater and Main Turbine High Water Level Trip Instrumentation
B 3.3.2.2
BASES
ACTIONS

B.1

(continued)

This requires one channel per
signal on a valid signal.
trip system to be OPERABLE or in trip.
If the required
channels cannot be restored to OPERABLE status or placed in
trip, Condition C must be entered and its Required Action
taken.
The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period.
It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A.1, since this instrumentation's purpose is to
preclude a MCPR violation.
C.1 and C.2
With any Required Action and associated Completion Time not
met, the plant must be brought to a MODE or other specified
condition in which the LCO does not apply.
To achieve this
status, THERMAL POWER must be reduced to < 25; RTP within
4 hours.
Alternatively, the affected feedwat
(s) and
affected main turbine valve(s) may be removed from s
e
since this performs the intended function of the
instrumentation.
As discussed in ;he Ap lica
of the Bases, operation below 25%kT results in sufficie
margin to the required limits, and the feedwater and
n
turbine high water level trip instrumentation i
t
required to protect fuel integrity durin
feedwater
controller failure, maximum demand
The allowed
Completion Time of 4 hours is
on operating experience
to reduce THERMAL POWER to < 25 RTP from full power
conditions in an orderly manner and without challenging
plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicable if the inoperable
channel is the result of an inoperable feedwater pump
turbine or main turbine stop valve.
The Note clarifies the
situations under which the associated Required Action would
be the appropriate Required Action.
SURVEILLANCE
REQUIREMENTS

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains feedwater
and main turbine high water level trip capability.
Upon
completion of the Surveillance, or expiration of the 6 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.
This Note is based on the reliability analysis
(Ref, 2) assumption of the average time required to perform
(continued)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

BACKGROUND
(continued)

pump, and the second trip system trips the other EOC-RPT
breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TSV-Closure and the TCV Fast Closure, Trip Oil
Pressure-Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection to mitigate the neutron flux, heat
flux, and pressurization transients, and to minimize the
decrease in MCPR.
The analytical methods and assumptions
used in evaluating the turbine trip and generator load
rejection, as well as other safety analyses that utilize
EOC-RPT, are summarized in References 2, 3, and 4.
To mitigate pressurization transient effects, the EOC-RPT
must trip the recirculation pumps after initiation of
closure movement of either the TSVs or the TCVs.
The
combined effects of this trip and a scram reduce fuel bundle
power more rapidly than a scram alone so that the Safety
Limit MCPR is not exceeded.
Alternatively, APLHGR operating
limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)"), the MCPR operating limits (LCO 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)"), and the LHGR
operating limits (LCO 3.2.3, "LINEAR HEAT GENERATION RATE
(LHGR)") for an inoperable EOC-RPT, as specified in the
COLR, are sufficient to allow this LCO to be met.
The EOCRPT function is automatically disabled when turbine first
stage pressure is < 29-.-% RTP.
EOC-RPT instrumentation safities Criterion 3 of the NRC
Policy Statement.
The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions, i.e., the TSV-Closure and the TCV Fast Closure,
Trip Oil Pressure-Low Functions.
Each Function must have a
required number of OPERABLE channels in each trip system,
with their setpoints within the specified Allowable Value of
SR 3.3.4.2.3.
Channel OPERABILITY also includes the
associated EOC-RPT breakers.
Each channel (including the
associated EOC-RPT breakers) must also respond within its
assumed response time.
Allowable Values are specified for each EOC-RPT Function
specified in the LCO.
Trip setpoints are specified in the
plant design documentation.
The trip setpoints are selected
(continued)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

APPLICABLE
SAFETY ANALYSIS,
LCO, and
APPLICABILITY

Turbine Stop Valve-Closure

(continued)

Closure of the TSVs is determined by measuring the position
of each valve.
There are position switches associated with
each stop valve, the signal from each switch being assigned
to a separate trip channel.
The logic for the TSV-Closure
Function is such that two or more TSVs must be closed to
produce an EOC-RPT.
This Function must be enabled at
THERMAL POWER Ž 29.-&% RTP as measured at the turbine first
stage pressure.
7kis is normally accomplished automatically
by pressure switches sensing turbine first stage pressure;
therefore, opening of the turbine bypass valves may affect
this Function.
Four channels of TSV-Closure, with two
channels in each trip system, are available and required to
be OPERABLE to ensire that no single instrument failure will
preclude an EOC-RPF from this Function on a valid signal.
The TSV-Closure A lowable Value is selected to detect
imminent TSV closu
This EOC-RPT
ction s required, consistent with the
safet
ysis assump ions, whenever THERMAL POWER is
RTP.
Below 29.b% RTP, the Reactor Pressure-High and
the Average Power Range Monitor (APRM) Scram Clamp Functions
of the Reactor Protection System (RPS) are adequate to
maintain the necessary safety margins.
Turbine Control

Valve Fast Closure. Trio Oil

Pressure

-

Low

Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited.
Therefore, an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure-Low in anticipation of the
transients that would result from the closure of these
valves.
The EOC-RPT decreases peak reactor power and aids
the reactor scram in ensuring that the MCPR SL is not
exceeded during the worst case transient.
Fast closure of the TCVs is determined by measuring the
electrohydraulic control fluid pressure at each control
valve.
There is one pressure switch associated with each
control valve, and the signal from each switch is assigned
to a separate trip channel.
The logic for the TCV Fast
Closure, Trip Oil Pressure-Low Function is such that two or
more TCVs must be closed (pressure switch trips)

(continued)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

APPLICABLE
SAFETY ANALYSIS,
LCO, and
APPLICABILITY

Turbine Control
(continued)

Valve Fast Closure,

Trip Oil

Pressure-Low

to produce an EOC-RPT.
This Function must be enabled at
THERMAL POWER _ 2-9.-% RTP as measured at the turbine first
stage pressure.
TWs is normally accomplished
automatically by pre ure switches sensing turbine first
stage pressure; there re, opening of the turbine bypass
valves may affect this
nction.
Four channels of TCV Fast
Closure, Trip Oil Pressur -Low,
with two channels in each
trip system, are available nd required to be OPERABLE to
ensure that no single instru nt failure will preclude an
EOC-RPT from this Function on
valid signal.
The TCV Fast
Closure, Trip Oil Pressure-Low llowable Value is selected
high enough to detect imminent TC f 26.7 osure.
This protection is r
consistent ith the safety
analyer
THERMAL POWER is >_ 2-9.%
RTP.
Below
2-9.%
TP, the Reactor Pressure-High and the APRM Scram
Clamp Functions of the RPS are adequate to maintain the
necessary safety margins.

ACTIONS

A Note has been provided to modify the ACTIONS related to
EOC-RPT instrumentation channels.
Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, 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.
Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition.
However, the Required Actions for
inoperable EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels.
As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumentation channel.

(rnntinmipd)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

ACTIONS

B.1

(continued)

The 2 hour Completion Time is sufficient time for the
operator to take corrective action, and takes into account
the likelihood of an event requiring actuation of the
EOC-RPT instrumentation during this period.
It is also
consistent with the 2 hour Completion Time provided in
LCO 3.2.1 and 3.2.2 for Required Action A.1, since this
instrumentation's purpose is to preclude a thermal limit
violation.

26.7

C.1 and C.2

With any Required Acti
and associate
Completion Time not
met, THERMAL POWER mu t be reduced to < 29.--% RTP within
4 hours.
Alternatel , for an inoperable breaker (e.g., the
breaker may be ino rable such that it will not open) the
associated recirc ation pump may be removed from service,
since this perfo ms the intended function of the
instrumentatio I The allowed Completion Time of 4 hours is
reasonable, b ed on operating experience, to reduce THERMAL
POWER to < 2-9-.% RTP from full power conditions in an
orderly manner and without challenging plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicable if the inoperable
channel is the result of an inoperable RPT breaker.
The
Note clarifies the situations under which the associated
Required Action would be the appropriate Required Action.

SURVEILLANCE
REQUIREMENTS

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains EOC-RPT
trip capability.
Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken.
This Note is based on
the reliability analysis (Ref. 5) assumption of the average
time required to perform channel Surveillance.
That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the
recirculation pumps will trip when necessary.
(continued)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.3.4.2.4

This SR ensures that an EOC-RPT initiated from the
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low
Functions will not be inadvertently bypassed when THERMAL
POWER is > 29.5% RTP.
This involves calibration of the
bypass c a nels.
Adequate margins for the instrument
setpo 't methodologies are incorporated into the actual
stint.
set
Because main turbine bypass flow can affect this
s point nonconservatively (THERMAL POWER is derived from
irst stage pressure) the main turbine bypass valves must
remain closed during the calibration at THERMAL POWER
-:-ýP29-% RTP to ensure that the calibration remains valid. If
-&ny byp~a
channel's setpoint is nonconservative (i.e., the
Functions are bypassed - dL Ž)21.% RTP, either due to open
main turbine bypass valves or other reasons), the affected
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low
Functions are considered inoperable.
Alternatively, the
bypass channel can be placed in the conservative condition
(nonbypass).
If placed in the nonbypass condition, this SR
is met with the channel considered OPERABLE.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.3.4.2.5

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis.
The EOC-RPT SYSTEM RESPONSE TIME
acceptance criterion is included in Reference 6.
A Note to the Surveillance states that breaker interruption
time may be assumed from the most recent performance of
SR 3.3.4.2.6.
This is allowed since the time to open the
contacts after energization of the trip coil and the arc
suppression time are short and do not appreciably change,
due to the design of the breaker opening device and the fact
that the breaker is not routinely cycled.
(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

l.a.
Reactor Vessel Water Level-Low Low Low (Level
(continued)

1)

The Reactor Vessel Water Level-Low Low Low (Level 1)
Allowable Value is chosen to be the same as the ECCS Level
Allowable Value (LCO 3.3.5.1) to ensure that the MSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 50.67 limits.

1

This Function isolates MSIVs, MSL drains, MSL sample lines
and recirculation loop sample line valves.

1.b.

Main Steam Line Pressure-Low

Low MSL pressure indicates that there may be a problem with
the turbine pressure regulation, which could result in a low
reactor vessel water level condition and the RPV cooling
down more than 100°F/hr if the pressure loss is allowed to
continue.
The Main Steam Line Pressure-Low Function is
directly assumed in the analysis of the pressure regulator
failure (Ref. 3).
For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (100°F/hr) is
not reached.
In addition, this Function supports actions to
ensure that Safety Limit 2.1.1.1 is not exceeded.
(This
Function closes the MSIVs prior to pressure decreasing below
785 psig, which results in a scram due to MSIV closure, thus
reducing reactor power to < •-&% RTP.)
The MSL low pressure signals are 1--Tiated from four
transmitters that are connected to the MSL header.
The
transmitters are arranged such that, even though physically
separated from each other, each transmitter is able to
detect low MSL pressure.
Four channels of Main Steam Line
Pressure-Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.
The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.
The Main Steam Line Pressure-Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 1).
This Function isolates MSIVs, MSL drains, MSL sample lines
and recirculation loop sample line valves.
(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.3.6.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
Any setpoint adjustment shall be
intended function.
consistent with the assumptions of the current plant
For Function 1.e, 1.f, 3.e,
specific setpoint methodology.
and 4.e channels, verification that trip settings are less
than or equal to the specified Allowable Value during the
CHANNEL FUNCTIONAL TEST is not required since the installed
indication instrumentation does not provide accurate
This is considered
indication of the trip setting.
acceptable since the magnitude of drift assumed in the
setpoint calculation is based on a 24 month calibration
interval.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

SR
SR

3.3.6.1.3.
3.3.6.1.6

SR

3.3.6.1.4.

SR

3.3.6.1.5.

and

A CHANNEL CALIBRATION is a complete check of the instrument
This test verifies the channel
loop and the sensor.
responds to the measured parameter within the necessary
range and accuracy.
CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations, consistent with the assumptions of the current
SR 3.3.6.1.6, however, is only a
setpoint methodology.
calibration of the radiation detectors using a standard
radiation source.

'InsertAacceptable

As noted for SR 3.3.6.1.3, the main steam line radiation
detectors (Function 1.d) are excluded from CHANNEL
CALIBRATION due to ALARA reasons (when the plant is
operating, the radiation detectors are generally in a high
This exclusion is
radiation area; the steam tunnel).
because the radiation detectors are passive
devices, with minimal drift.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
(continued)
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Bases 3.3.6.1 Insert A
Specific to Main Steam Line Pressure-Low (Technical Specification
Table 3.3.6.1-1, Function 1.b) and the Main Steam Line Flow-High
(Technical Specification Table 3.3.6.1-1, Function 1.c), there is a
plant specific program which verifies that this instrument channel
functions as required by verifying the as-left and as-found settings
are consistent with those established by the setpoint methodology.

Recirculation Loops Operating
B 3.4.1

BASES

REFERENCES

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.

1.

UFSAR,

2.

NEDC-32163P, "PBAPS Units 2 and 3 SAFER/GESTR-LOCA
Loss-of-Coolant Accident Analysis," January 1993.

3.

NEDC-32162P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Peach Bottom
Atomic Power Station Unit 2 and 3," Revision 1,
February 1993.

4.

NEDC-32428P, "Peach Bottom Atomic Power Station Unit 2
Cycle 11 ARTS Thermal Limits Analyses," December 1994.

5.

NEDO-24229-1, "PBAPS Units 2 and 3 Single-Loop
Operation," May 1980.
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Jet Pumps
B 3.4.2

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.4.2.1

(continued)

pump to the loop average is repeatable.
An appreciable
change in this relationship is an indication that increased
(or reduced) resistance has occurred in one of the jet
pumps.
This may be indicated by an increase in the relative
flow for a jet pump that has experienced beam cracks.
The deviations from normal are considered indicative of a
potential problem in the recirculation drive flow or jet
Normal flow ranges and established
pump system (Ref. 2).
jet pump flow and differential pressure patterns are
established by plotting historical data as discussed in
Reference 2.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
Note 1 allows this
This SR is modified by two Notes.
Surveillance not to be performed until 4 hours after the
associated recirculation loop is in operation, since these
checks can only be performed during jet pump operation.
The
4 hours is an acceptable time to establish conditions
appropriate for data collection and evaluation.
Note 2 allows this SR not to ' peqrmed until 24 hours
During low flow
after THERMAL POWER exceeds 2-&% of RTP.
conditions, jet pump noise approaches the threshold response
of the associated flow instrumentation and precludes the
The 24 hours
collection of repeatable and meaningful data.
is an acceptable time to establish conditions appropriate to
perform this SR.

REFERENCES

PBAPS UNIT 2

Section 14.6.3.

1.

UFSAR,

2.

GE Service Information Letter No.
Cracks," June 9, 1980.

3.

NUREG/CR-3052, "Closeout of IE Bulletin 80-07:
Jet Pump Assembly Failure," November 1984.
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SRVs and SVs
B 3.4.3

B 3.4
B 3.4.3

REACTOR COOLANT SYSTEM (RCS)
Safety Relief Valves (SRVs)

and Safety Valves (SVs)

BASES

The ASME Code requires the reactor pressure vessel be
protected from overpressure during upset conditions by
self-actuated safety valves.
As part of the nuclear
pressure relief system, the size and number of SRVs and SVs
are selected such that peak pressure in the nuclear system
will not exceed the ASME Code limits for the reactor coolant
pressure boundary (RCPB).

BACKGROUND

The SRVs and SVs are located on the main steam lines between
the reactor vessel and the first isolation valve within the
drywell.
The SRVs can actuate by either of two modes: the
safety mode or the depressurization mode.
In the safety
mode, the pilot disc opens when steam pressure at the valve
inlet expands the bellows to the extent that the hydraulic
seating force on the pilot disc is reduced to zero.
Opening
of the pilot stage allows a pressure differential to develop
across the second stage disc which opens the second stage
disc, thus venting the chamber over the main valve piston.
This causes a pressure differential across the main valve
piston which opens the main valve.
The SVs are spring
loaded valves that actuate when steam pressure at the inlet
overcomes the spring force holding the valve disc closed.
This satisfies the Code requirement.

-,p

Each of the 11 SRVs discharge steam through a discharge line
to a point below the minimum water level in the suppression
pool j Tha. w4& SVs discharge steam directly to the drywell.
In the depressurization mode, the SRV is opened by a
pneumatic actuator which opens the second stage disc.
The
main valve-then opens as described above for the safety
mode.
The depressurization mode provides controlled
depressurization of the reactor coolant pressure boundary.
All 11 of the SRVs function in the safety mode and have the
capability to operate in the depressurization mode via
manual actuation from the control room.
Five of the SRVs
are allocated to the Automatic Depressurization System
(ADS).
The ADS requirements are specified in LCO 3.5.1,
"ECCS-Operating."
(continued)
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SRVs and SVs
B 3.4.3

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the most
severe pressurization transient.
Evaluations have
determined that the most severe transient is the closure of
all main steam isolation valves (MSIVs), followed by reactor
scram on high neutron flux (i.e., failure of the direct
scram associated with MSIV position) (Ref. 1).
For the
purpose of the analyses, 44 SRVs and SVs are assumed to
operate in the safety mode.k The analysis results
demonstrate that the design RV and SV capacity is capable
of maintaining reactor pressu'
below the ASME Code limit of
110% of vessel design pressure 110% x 1250 psig =
1375 psig).
This LCO helps to e sure that the acceptance
limit of 1375 psig is met during tbe Design Basis Event.
From an overpressure
bounded by the MSIV
-above.
Reference 2
expected to actuate

standpoint, the esign basis events are
closure with flux cram event described
discusses additiona events that are
the SRVs and SVs.A
1

Although not a design basis event,
the ATWS analysis demonstrates
that peak vessel bottom pressure is
SRVs and SVs satisfy Criterion 3 of the NRC
less than the ASME Service Level C
Statement.
limit of 1,500 psig.
LCO

olicy

The safety function of any combination of 44 SRVs and SVs
are required to be OPERABLE to satisfy the assumptions of
the safety analysis (Refs. 1 and 2).
Regarding the SRVs,
the requirements of this LCO are applicable only to their
capability to mechanically open to relieve excess pressure
when the lift
setpoint is exceeded (safety mode).
The SRV and SV setpoints are established to ensure that the
ASME Code limit on peak reactor pressure is satisfied.
The
ASME Code specifications require the lowest safety valve
setpoint to be at or below vessel design pressure
(1250 psig) and the highest safety valve to be set so that
the total accumulated pressure does not exceed 110% of the
design pressure for overpressurization conditions.
The
transient evaluations in the UFSAR are based on these
setpoints, but also include the additional uncertainties of
+ 1% of the nominal setpoint to provide an added degree of
conservatism.
Operation with fewer valves OPERABLE than specified, or with
setpoints outside the ASME limits, could result in a more
severe reactor response to a transient than predicted,
possibly resulting in the ASME Code limit on reactor
pressure being exceeded.

(continued)
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SRVs and SVs
B 3.4.3

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.4.3.2

The pneumatic actuator of each SRV valve is stroked to
verify that the second stage pilot disc rod is mechanically
Second stage pilot rod
displaced when the actuator strokes.
movement is determined by the measurement of actuator rod
travel.
The total amount of movement of the second stage
pilot rod from the valve closed position to the open
position shall meet criteria established by the SRV
supplier.
If the valve fails to actuate due only to the
failure of the solenoid, but is capable of opening on
overpressure, the safety function of the SRV is considered
OPERABLE.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES
1.
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and 3, 2.]
Constant Pressure Power Uprate," 3
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Reactor Steam Dome Pressure
B 3.4.10

BASES

APPLICABILITY
(continued)

In MODES 3,
the reactor
pressure is
anticipated

ACTIONS

A.1

4, and 5, the limit is not applicable because
is shut down.
In these MODES, the reactor
well below the required limit, and no
events will challenge the overpressure limits.

With the reactor steam dome pressure greater than the limit,
prompt action should be taken to reduce pressure to below
the limit and return the reactor to operation within the
bounds of the analyses.
The 15 minute Completion Time is
reasonable considering the importance of maintaining the
pressure within limits.
This Completion Time also ensures
that the probability of an accident occurring while pressure
is greater than the limit is minimized.

B.1
If the reactor steam dome pressure cannot be restored to
within the limit within the associated 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 12 hours.
The allowed Completion
Time of 12 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
REQUIREMENTS

SR

3.4.10.1

Verification that reactor steam dome pressure is • 1053 psig
ensures that the initial conditions of the reactor
overpressure protection analysis and design basis accidents
are met.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES
1.
Letter C94 PEPR OO2A, P ea,eh Bottom Re F3d tE c Pro" ot
,
/OVrprossuro An-l ys-i s a t- 6CO Daffl Prin r r " Pe, fromH C.VNEDC-33566P, "Safety Analysis
Kumar (CE) to T.E. ShanhH n kVLL9,. jHduHr P, 18, 19 94r
ReportforExelonPeachBottom
Atomic Power Station Units 2 and 3,
UFSAR, Chapter 14.
Constant Pressure Power Uprate," "
Revision 0.
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ECCS-Operating
B 3.5.1

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.5.1.1

(continued)

This
injecting its full capacity into the RCS upon demand.
will also prevent a water hammer following an ECCS
initiation signal.
An acceptable method of ensuring that
the lines are full is to vent at the high points.. An
acceptable method of ensuring the LPCI and CS System
discharge lines are full is to verify the absence of the
The
associated "keep fill" system accumulator alarms.
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
SR

3.5.1.2

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
A valve that receives an
locking, sealing, or securing.
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time.
This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position.
This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves.
For the HPCI System, this SR also includes the
steam flow path for the turbine and the flow controller
position.
The Surveillance
requency is controlled under the
Control Program.(
Surveillance Freque
(continued)
For the RHR System, verify each RHR heat exchanger inlet flow control
valve is positioned to achieve at least the minimum flow rate required by SR
3.5.1.7.
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ECCS-Operating
B 3.5.1

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure
full LPCI subsystem flow injection in the reactor via the
De-energizing the valve in the
recirculation jet pumps.
closed position will also ensure the proper flow path for
Acceptable methods of de-energizing the
the LPCI subsystem.
valve include de-energizing breaker control power, racking
out the breaker or removing the breaker.
The specified Frequency is\$nn'c-during reactor startup
However, this SR is
before THERMAL POWER is > 25% RTP.
modified by a Note that states the Surveillance is only
required to be performed if the last performance was more
ýLthan 31 days ago.
Verification during reactor startup prior
to reac ing> -•% RTP is an exception to the normal
Inservice Testing Program generic valve cycling Frequency,
but is considered acceptable due to the demonstrated
reliability of these valves.
If the valve is inoperable and
in the open position, the associated LPCI subsystem must be
declared inoperable.

SR

3.5.1.6

Verification of the automatic transfer between the normal
and the alternate power source (4 kV emergency bus) for each
LPCI subsystem inboard injection valve and each
recirculation pump discharge valve demonstrates that AC
electrical power will be available to operate these valves
following loss of power to one of the 4 kV emergency buses.
The ability to provide power to the inboard injection valve
and the recirculation pump discharge valve from either 4 kV
emergency bus associated with the LPCI subsystem ensures
that the single failure of an DG will not result in the
(continued)
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ECCS-Shutdown
B 3.5.2

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.5.2.1 and SR

3.5.2.2

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

SR

3.5.2.3.

SR

3.5.2.5.

and SR

3.5.2.6

The Bases provided for SR 3.5.1.1, SR 3.5.1.7, and
SR 3.5.1.10 are applicable to SR 3.5.2.3, SR 3.5.2.5,
SR 3.5.2.6, respectively.

SR

and

3.5.2.4

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 valves were verified to be in the correct position
prior to locking, sealing, or securing.
A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time.
This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves.
The
Surveillance Frequency is controlled under the #rveillance
Frequency Control Program.
For the RHR System, verify each RHR heat exchanger inlet

{cniud

flow control valve is positioned to achieve at least the
minimum flow rate required by SR 3.5.1.7.
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Primary Containment
B 3.6.1.1
BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The safety design basis for the primary containment is that
it must withstand the pressures and temperatures of the
limiting DBA without exceeding the design leakage rate.
The DBA that postulates the maximum release of radioactive
In the
material within primary containment is a LOCA.
analysis of this accident, it is assumed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.
Analytical methods and assumptions involving the primary
containment are presented in Reference 1. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses.
The fission product release is, in turn,
based on an assumed leakage rate from the primary
containment.
OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded.

of 48.7 psig includes

The maximum allowable leakage rate for the primary
containment (La) is 0.7% by weight of the containment air
per 24 hours at the design basis LOCA maximum peak
The value of Pa
containment pressure (Pa) of 49.1 psig.
(49.1 psig) is conservative with respect io the current
calculated peak drywell pressure of 4-7--2lpsig (Ref. 2).
Inis valu i5 47.8 psig for operation with 90'F Final
Feedwater Temperature Reduction (Ref. 7).

48.7

Primary containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO

Primary containment OPERABILITY is maintained by limiting
leakage to • 1.0 La, except prior to the first startup after
performing a required Primary Containment Leakage Rate
At this time, applicable
Testing Program leakage test.
In addition, the leakage from
leakage limits must be met.
the drywell to the suppression chamber must be limited to
ensure the pressure suppression function is accomplished and
the suppression chamber pressure does not exceed design
limits.
Compliance with this LCO will ensure a primary
containment configuration, including equipment hatches, that
is structurally sound and that will limit leakage to those
leakage rates assumed in the safety analyses.
(continued)
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Primary Containment
B 3.6.1.1
BASES

(continued)

1.

REFERENCES

UFSAR,

Lttr G94 PE.R 183, Panh Bottom im.Tpr..ed Teehnieal

2.
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.
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5.

NEI 94-01, Revision 0, "Industry Guideline for
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50, Appendix J."
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Testing Requirements."
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Primary Containment Air Lock
B 3.6.1.2
BASES

(continued)

APPLICABLE
SAFETY ANALYSES

lof
48.7 psig includes II
i

The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA.
In the
analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.
The primary containment is
designed with a maximum allowable leakage rate (La) of 0.7%
by weight of the containment air per 24 hours at the maximum
peak containment pressure (Pa) of 49.1 psig.
The value of P,
(49.1 psig) is conservative with respect t
48.7
calculated peak drywell pressure of
psig (Ref. 3).
This valua,-is 47.8 psi--for operation with 90°F Final
FeedwaterlVemperature Reduction (Ref.-4. This allowable
leakage rate forms the basis for the acceptance criteria
imposed on the SRs associated with the air lock.
Primary containment air lock OPERABILITY is also required to
minimize the amount of fission product gases that may escape
primary containment through the air lock and contaminate and
pressurize the secondary containment.
The primary containment air lock satisfies Criterion 3 of
the NRC Policy Statement.

LCO

As part of primary containment, the air lock's safety
function is related to control of containment leakage rates
following a DBA.
Thus, the air lock's structural integrity
and leak tightness are essential to the successful
mitigation of such an event.
The primary containment 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
The interlock allows
both air lock doors must be OPERABLE.
only one air lock door to be opened at a time.
This
provision ensures that a gross breach of primary containment
does not exist when primary 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 primary containment.
(continued)
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Primary Containment Air Lock
B 3.6.1.2
BASES

(continued)

REFERENCES
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PCIVs
B 3.6.1.3
BASES
ACTIONS

D.1

(continued)

rate for the isolated penetration is assumed to be the
If two
actual pathway leakage through the isolation device.
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 8 hour Completion Time is
reasonable considering the time required to restore the
leakage by isolating the penetration, the fact that MSIV
closure will result in isolation of the main steam line and
a potential for plant shutdown, and the relative importance
of MSIV leakage to the overall containment function.

containment penetrations. The
design analysis (Reference 7)
assumes that the containment
remains at atmospheric pressure
or the determination of ECCS
NPSHduringaLOCA.

I

E.1, E.2.1, and E.2.2
The accumulated time that the large containment purge and/or
vent valves (6" and 18" vent valves) are open, when reactor
pressure is greater than 100 psig and the reactor is in MODES
I- or 2, is limited to 90 hours per calendar year. This will
limit the total time that a flow path exists through certain
-ntc ntr Ve
r
t'"r
"'Jrns
thathrc
r
--- --- -hat *
andLL
Iii
cc...
.........
i n c
.r . r.. fcr
. E..
.....
Consequently, there
exists minimal impact on plant risk resultinggfrom challenges
to ECCS NPSH during a LOCA while purging.
The 4-hour
Completion Time to isolate the penetration is considered a
reasonable amount of time to ensure compliance with the
design analysis for containment overpressure.
If the
penetration is not isolated within the specified 4-hour time
period, then the plant must be brought to at least MODE 3
within 12 hours and to MODE 4 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.
F.1 and F.2
If any Required Action and associated Completion Time cannot
be met in MODE 1 2. or 3, 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
12 hours and to MODE 4 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.
G.1 and G.2
If any Required Action and associated Completion Time cannot
be met for PCIV(s) reguired to be OPERABLE during MODE 4 or
5, the unit must be placed in a condition in which the LCO
does not apply.
Action must be immediately initiated to
suspend operations with a potential for draining the reactor
vessel (OPDRVs) to minimize the probability of a vessel
draindown and subsequent potential for fission product
release.
Actions must continue until OPDRVs are suspended
and valve(s) are restored to OPERABLE status.
If suspending
an OPDRV would result in closing the residual heat removal
(RHR) shutdown cooling isolation valves, an alternative
Required Action is provided to immediately initiate action
to restore the valve(s) to OPERABLE status.
This allows RHR
to remain in service while actions are being taken to
restore the valve.
(continued)
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PCIVs
B 3.6.1.3
BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.6.1.3.13

This SR ensures that in case the non-safety grade instrument
air system is unavailable, the SGIG System will perform its
design function to supply nitrogen gas at the required
pressure for valve operators and valve seals supported by
The Surveillance Frequency is controlled
the SGIG System.
under the Surveillance Frequency Control Program.
SR

3.6.1.3.14

85T7V

rough all four main steam lines must be • 2-O4
Total leakage
4-4-6
I
scfh for any one steam line, when tested at
scfh, and
a 25 psig.
The analysis in Reference 1 is based on treatment
of MSIV leakage as secondary containment bypass leakage,
independent of the primary to secondary containment leakage
The Frequency is in accordance with the
analyzed at La.
Primary Containment Leakage Rate Testing Program.

SR

3.6.1.3.15

Verifying the opening of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
exhaust valve is restricted by a blocking device to less
than or equal to the required maximum opening angle
specified in the UFSAR (Ref. 4) is required to ensure that
the valves can close under DBA conditions within the times
If a LOCA occurs, the purge
in the analysis of Reference 1.
and exhaust valves must close to maintain primary
containment leakage within the values assumed in the
At other times pressurization concerns
accident analysis.
are not present, thus the purge and exhaust valves can be
The Surveillance Frequency is controlled under
fully open.
the Surveillance Frequency Control Program.
(continued)
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PCIVs
B 3.6.1.3

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

REFERENCES

SR

3.6.1.3.16

The inflatable seal of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
This will allow
exhaust valve must be replaced periodically.
the opportunity for replacement before gross leakage failure
occurs.

1.

UFSAR,

Chapter 14.

2.

UFSAR,

Table 7.3.1.

3.

10 CFR 50,

4.

UFSAR,

Table 7.3.1,

5.

UFSAR,

Table 5.2.2.

6.

UFSAR,

Table 7.3.1,

Appendix J,

Option B.

Note 17.

Note 14.

7. NEDC-33566P, "Safety Analysis Report for
Exelon Peach Bottom Atomic Power Station
Units 2 and 3, Constant Pressure Power
Uprate," Revision 0.
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I

Drywell Air Temperature
B 3.6.1.4

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.6.1.4.1

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES
1.
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and 3,
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

ACTIONS

E.1 and E.2

(continued)

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.
Continued addition of heat to the suppression pool with
suppression pool temperature > 120°F could result in
exceeding the design basis maximum allowable values for
Furthermore,
primary containment temperature or pressure.
if a blowdown were to occur when the temperature was
> 120°F, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.1.1

The suppression pool average temperature is regularly
monitored to ensure that the required limits are satisfied.
The average temperature is determined by taking an
arithmetic average of OPERABLE suppression pool water
The Surveillance Frequency is
temperature channels.
controlled under the Surveillance Frequency Control Program.
The 5 minute Frequency during testing is justified by the
rates at which tests will heat up the suppression pool, has
been shown to be acceptable based on operating experience,
and provides assurance that allowable pool temperatures are
not exceeded.
The Frequency is further justified in view of
other indications available in the control room, including
alarms, to alert the operator to an abnormal suppression
pool average temperature condition.
REFERENCES
FNEDC-33566P, "Safety
AnalysisReportforExelon
Peach Bottom Atomic Power
Station Units 2 and 3,
Cnnstant PrAessre Pnwer
Uprate," Revision 0.
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RHR Suppression Pool Cooling
B 3.6.2.3

B 3.6

CONTAINMENT SYSTEMS

B 3.6.2.3

Residual

Heat Removal

(RHR)

Suppression Pool

Cooling

BASES
Following a Design Basis Accident (DBA),
the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The suppression pool is designed to absorb the sudden input
of heat from the primary system.
In the long term, the pool
continues to absorb residual heat generated by fuel in the
reactor core.
Some means must be provided to remove heat
from the suppression pool so that the temperature inside the
primary containment remains within design limits.
This
function is provided by two redundant RHR suppression pool
cooling subsystems.
The purpose of this LCO is to ensure
that both subsystems are OPERABLE in applicable MODES.

BACKGROUND

The RHR System has two loops with c
IReplace with B.3.6.2.3 Insert A
h

I

d

L-

I

op consisting of
tw.o motor driven pumps, two hoat ox.hangors, and associatod
piping and valves.
Thre .arc two RHR supprossion pool

coolinig subsystomfs pcr RH'R Systomf loop.

The four- RHR

supprcssion pool cooling subsyst....s arc malnually initiatc
and independently ontroll.ed. The four RHR. su.ppr.ssion pool

cooling subsystomfs pcrformf thc supprcssion pool cooling
fuinction by circublating wator fromR the supprossion pool
through tho RHR hoat cxchangcrs and rcturnling it to the
supprossion pool via the full flow tcst lincs.
aeh full
flow tcst line is commofln to the two RHR supprossion pool
cooling subsystems in an RHR Systomf loop. Tho High Prossuro
Sorvicce Watcr (HPSW ) System ci rcublatinRg throuigh the tubob
si do of thc heat cxchangcrs, cxchangcs hcat withth
supprcssi on pool wator and di schargcs this heat to the
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Thc hcat

cmo"val capability of eon

PUP pump and onc hcat

cxchangcr in ono subsystomf is sufficiont to mooet the ovorallDBA pool cooling rcguircmcnt for loss of coolant accidcnts
(LpcAs) and transint cvcn.ts such as a turbinc trip or stuck
opon safcty/rclicf valyc (S/RW). As a rcsult, any oRnoof

the four PUP supprcssion pool coolinig subsystcmis can providc,
thc rcguircd supprcssion pool cooling function. S/Py
leakagc and High Prossuro Coolant Injoction Systomf and
Roactor Corc Isolation Cooling Systcmf tcsting incrcasc
suipproession pool tcmfpcraturc moro slowly. TheRH-R
Suipproession Pool Coolinig Systcmf is also used to lowcr thc
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PBAPS UNIT 2

B 3.6-56

Revision No.

0

Bases

3.6.2.3

Insert A

Each RHR suppression pool cooling subsystem contains two motor driven pumps,
two heat exchangers and a heat exchanger cross tie line, and is manually
initiated and independently controlled.
The two subsystems perform the
suppression pool cooling function by circulating water from the suppression
pool through the RHR heat exchangers and returning it to the suppression pool
via the full flow test lines.
The High Pressure Service Water (HPSW) System
circulating through the tube side of the heat exchangers, exchanges heat with
the suppression pool water and discharges this heat to the external heat
sink.
The heat removal capability of one RHR pump and two heat exchangers in one
subsystem are sufficient to meet the overall DBA pool cooling requirement for
loss of coolant accidents (LOCAs) and transient events such as a turbine trip
or stuck open safety/relief valve (S/RV).
S/RV leakage and High Pressure
Coolant Injection System and Reactor Core Isolation Cooling System testing
increase suppression pool temperature more slowly.
The RHR Suppression Pool
Cooling System is also used to lower the suppression pool water bulk
temperature following such events.
Each subsystem is equipped with an RHR heat exchanger cross tie line, located
downstream of each RHR pump discharge and upstream of each heat exchanger
inlet, which allows one RHR pump to be aligned to supply both RHR heat
exchangers in the same subsystem for suppression pool cooling when only one
RHR pump is available.
The RHR heat exchanger cross tie valve is normally
closed, and is assumed by designed basis analyses to be placed in service one
hour following a design basis accident or transient when insufficient
electric power is available (e.g., single EDG failure) to operate two RHR
pumps in a subsystem.

RHR Suppression Pool Cooling
B 3.6.2.3

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break LOCAs.
The intent of the analyses is to
demonstrate that the heat removal capacity of the RHR
Suppression Pool Cooling System is adequate to maintain the
primary containment conditions within design limits.
The
suppression pool temperature is calculated to remain below
the design limit.
The RHR Suppression Pool Cooling System satisfies
Criterion 3 of the NRC Policy Statement.

During a DBA, a min4muF of oc RHR sbupproionsit peel eooling
subsystem is required to maintain the primary containment

LCO

peak prozzuro and tecmpcraturc be! ow design limfits (Ref. 1).
!
tat these rcguircmmcts arpe ,mt, two RHR
Tonou

iReplace with B.3.6.2.31Insert B __
L
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Repla. wBPiiE pBee eipoirg subsysto ms (one in each loop) must
be OPERABLE with po;.'o from8F twe s afoty related independent
power supplies.
(The twe
.•ub.systcm
.u..t
be in .. p.. ate

loops sinco the full flow test line Yalyes ape eeommone to
both suboyotcmol in a loop.) Theroforo, inl the event of an
accidcnt, at least one 5buboy-stem. iqsOPERABLE assuming the
w.rot

ease singl e acti c failurc.

An RHR
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upprec.
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cooling subsystem is OPERABLE when onc of the pumfpoth
asseciatcd heat cxchiangcr, a HPSW Syotcmf pumffp capablc of
providing cooling to the h•at cxehangcr and aosociated
piping, valvcz, intrufc.ntati. , an.d control arc OPERABLE.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment and cause a
heatup and pressurization of primary containment.
In
MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations in these MODES.
Therefore, the RHR Suppression
Pool Cooling System is not required to be OPERABLE in MODE 4
or 5.

ACTIONS

A.1
With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days.
In this Condition, the remaining RHR
suppression pool cooling subsystem is adequate to perform
the primary containment cooling function.
However, the
(continued)
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During a DBA, a minimum of one RHR suppression pool cooling subsystem is
required to maintain the primary containment peak pressure and temperature
below design limits (Ref. 1). To ensure that these requirements are met,
two RHR suppression pool cooling subsystems must be OPERABLE with power from
Therefore, in the event of
two safety related independent power supplies.
an accident, at least one subsystem is OPERABLE assuming the worst case
An RHR suppression pool cooling subsystem is
single active failure.
OPERABLE when one of the pumps, two heat exchangers in the same RHR
subsystem, the associated RHR heat exchanger cross tie line, two
HPSW System pumps capable of providing cooling to the two heat exchangers
and associated piping, valves, instrumentation, and controls are OPERABLE.

RHR Suppression Pool Cooling
B 3.6.2.3

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.3.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR suppression pool cooling
mode flow path provides assurance that the proper flow path
This SR does not apply to
exists for system operation.
valves that are locked, sealed, or otherwise secured in
position since these valves were verified to be in the
A
correct position prior to locking, sealing, or securing.
valve is also allowed to be in the nonaccident position.
provided it can be aligned to the accident position within
This is
the time assumed in the accident analysis.
acceptable since the RHR suppression pool cooling mode is
This SR does not require any testing or
manually initiated.
valve manipulation; rather, it involves verification 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 Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.6.2.3.2

Verifying that each required RHR pump develops a flow rate
10,-Ogpm while operating in the suppression pool cooling
with flow through the associated heat exchanger ensures
that pump performance has not degraded during the cycle.
Flow is a normal test of centrifugal pump performance
This test confirms one
required by ASME Code (Ref. 3).
point on the pump design curve, and the results are
Such inservice
indicative of overall performance.
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
The Frequency of this SR is in
abnormal performance.
accordance with the Inservice Testing Program.
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RHR Suppression Pool Spray
B 3.6.2.4

B 3.6

CONTAINMENT SYSTEMS

B 3.6.2.4

Residual Heat Removal

(RHR)

Suppression Pool Spray

BASES
Following a Design Basis Accident (DBA), the RHR Suppression
Pool Spray System removes heat from the suppression chamber
airspace.
The suppression pool is designed to absorb the
sudden input of heat from the primary system from a DBA or a
rapid depressurization of the reactor pressure vessel (RPV)
through safety/relief valves.
The heat addition to the
suppression pool results in increased steam in the
suppression chamber, which increases primary containment
pressure.
Steam blowdown from a DBA can also bypass the
suppression pool and end up in the suppression chamber
airspace.
Some means must be provided to remove heat from
the suppression chamber so that the pressure and temperature
inside primary containment remain within analyzed design
limits.
This function is provided by two redundant RHR
The purpose of this LCO
suppression pool spray subsystems.
is to ensure that both subsystems are OPERABLE in applicable
MODES.

BACKGROUND

The RHR System has two loops with cach loop
two motor driven pumps, two heat exchangcrs, and associatd•

-and valvcs. Thcrc arc two RHR suppression pool spra-y
'subsystems pcr RHR System loop. Thc four RUR supprcsso
pool spray subsystcms are manually, initiatcd and
inepcndcntly controlled-. The four RHR suppresinpo

1PiPing

IReplace with B.3.6.2.4 Insert A

i

spray subsystems perform the suppression pool

spray function

by Qroulating watcr from the supprcssion pool through thc
RHR hcat cxchangcrs and returning it to the supprcssion poo
spray spargcrs.

Each suppressiorn pool spray spargcr line is

common to thc two RHR supprcssion pool spraysuytcsi
an RHR Systcm loop. Thc spargcrs only accommodateasml
portion of the total RHR pump flow; the remainderoth
flow returns to the suppression pool through the suppression

Thus, both suppression pool
pool cooling returlie
cooling and suppression pool spray functions are performed
when the Suppression Pool Spray System is

initiated.

Hi4

Pressure Service Water, circulating through the tube side ofthe heat exchangers, exchanges heat with the supp•ressin
pool water and discharges this heat to the external heat
(continued)
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Each of the RHR suppression pool spray subsystems contains two motor driven
pumps, two heat exchangers and a heat exchanger cross tie line, which are
The two RHR suppression
manually initiated and independently controlled.
pool spray subsystems perform the suppression pool spray function by
circulating water from the suppression pool through the RHR heat exchangers
The spargers only
and returning it to the suppression pool spray spargers.
accommodate a small portion of the total RHR pump flow; the remainder of the
flow returns to the suppression pool through the suppression pool cooling
Thus, both suppression pool cooling and suppression pool spray
return line.
functions are performed when the Suppression Pool Spray System is initiated.
High Pressure Service Water, circulating through the tube side of the heat
exchangers, exchanges heat with the suppression pool water and discharges
Either RHR suppression pool spray
this heat to the external heat sink.
subsystem is sufficient to condense the steam from small bypass leaks from
the drywell to the suppression chamber airspace during the postulated DBA.
Each suppression pool spray subsystem is equipped with a cross tie line,
located downstream of each RHR pump discharge and upstream of each heat
exchanger inlet, which allows one RHR pump to be aligned to supply both RHR
heat exchangers in the same subsystem to remove additional heat from the
The cross tie is
suppression pool when only one RHR pump is available.
normally closed, and is assumed by design basis analyses to be placed in
service one hour following a design basis accident or transient when
insufficient electric power is available to operate two RHR pumps in a
subsystem.

RHR Suppression Pool Spray
B 3.6.2.4

BASES

BACKGROUND

(continued)

APPLICABLE
SAFETY ANALYSES

Any one of the four RHR suppression pool spray
, from• all
is
. sufficient to cndense the steam.
bypass leaks fro the. drywell to the suppression ehamber
airspace during the postulated DBA.
sink.

subsystem

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break loss of coolant accidents.
The intent of
the analyses is to demonstrate that the pressure reduction
capacity of the RHR Suppression Pool Spray System is
adequate to maintain the primary containment conditions
within design limits.
The time history for primary
containment pressure is calculated to demonstrate that the
maximum pressure remains below the design limit.
The RHR Suppression Pool Spray System satisfies Criterion 3
of the NRC Policy Statement.

LCO
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these require.ents are met, two RHR suppression pool

spray

subsystemis (one in each loop) mulst be OPERABLE with powerfromf two safety related independent power supplies. +T44
two subsystemis mfust be in separate loops sincete
suppression pool spray sparger line valves are commofln to
both subsystemfs in a loop.) Therefore, in the event of an
acideHnt,

at least

one subsystem. i

worst ease sngle active failure.

OPERABLE assuming the

An RHR suppress..in pool

pray subsystem. is OPERABLE when one of the pumps,

the

associated heat exchanger, a HPSW System pump capable of
providing cooling to the heat excehanger and associated

piping, valves, instrumclntation, and controls are OPERABLE.
APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment.
In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations in these MODES.
Therefore,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.
(continued)
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In the event of a DBA, a minimum of one RHR suppression pool spray subsystem
is required to mitigate potential bypass leakage paths and maintain the
primary containment peak pressure below the design limits (Ref. 1). To
ensure that these requirements are met, two RHR suppression pool spray
subsystems must be OPERABLE with power from two safety related independent
power supplies.
Therefore, in the event of an accident, at least one
subsystem is OPERABLE assuming the worst case single active failure.
An RHR
suppression pool spray subsystem is OPERABLE when one of the pumps, two heat
exchanger in the same subsystem, the associated heat exchanger cross tie
line, two HPSW System pumps capable of providing cooling to the two heat
exchangers and associated piping, valves, instrumentation, and controls are
OPERABLE.

HPSW System
B 3.7.1

B 3.7
B 3.7.1

PLANT SYSTEMS
High Pressure Service Water (HPSW)

System

BASES

BACKGROUND

The HPSW System is designed to provide cooling water for the
Residual Heat Removal (RHR) System heat exchangers, required
for a safe reactor shutdown following a Design Basis
Accident (DBA) or transient.
The HPSW System is operated
whenever the RHR heat exchangers are required to operate in
the shutdown cooling mode or in the suppression pool cooling
or spray mode of the RHR System.
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pumfps, a suction sourcc, valvcs, piping and associatod
instprumctationl. Eithcr of thc two loops is capablo of
providing thc rcguircd cooling capacity with onc pump
opcrating to m.
aintain safe shutdown condition5s.

Thep

thcrce arce two H'PSW subsystcmfs with cach suibsystcmf cons~istingiof a HPSW loop with onc OPERABLE HPSU pum,..p in the loop.

two subsystcmsl

The

arc scpsratcd fromf cach othcr by nomapally

closod motor opcratcd cross tic valvcs, so that failurc of
onc subsystcm will not affcct thc OPERABILITY af the othcr

esubyseffl
A linc connccting thc HPSW Systcmf of cach unit
is also providcd. Scpar-ationg of thc two uinits HPSW Systcm
is providcd by a scrics of two lockcd closcd, mfanlually
opcratcd valvcs. Thc HPSW Syst
is
.. dcsigncd
.
wit
5suffcicnt rcdu"ndany•so that no singlc activc component
failurc can prcvcnt it from achicvi•g its design function.
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Rcfcrcncc 1.
Normal cooling water is pumped by the HPSW pumps from the
Conowingo Pond through the tube side of the RHR heat
exchangers, and discharges to the discharge pond.
The
required level for the HPSW pumps in the pump bay of the
pump structure is Ž 98.5 ft Conowingo Datum (CD) and
• 113 ft CD.
The minimum level ensures net positive suction
head and the maximum level corresponds to the level in the
pump bay with water solid up to the motor baseplate.
An
alternate supply and discharge path (from the emergency heat
sink) is available in the unlikely event the Conowingo dam
fails or the pond floods.
This lineup, however, has to be
manually aligned.
(rontinued)
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The HPSW System consists of two independent and redundant subsystems.
Each
subsystem is made up of a header, two 4500 gpm pumps, a suction source,
valves, piping and associated instrumentation.
Either of the two subsystems
is capable of providing the required cooling capacity with one pump operating
to maintain safe shutdown conditions.
The two subsystems are separated from
each other by a normally closed motor operated cross tie valve, so that
failure of one subsystem will not affect the OPERABILITY of the other
subsystem.
The normally closed cross tie valve is supplied with redundant
safety related power supplies to ensure that a single failure will not
prevent it from being opened when required during a design basis event.
A
line connecting the HPSW System of each unit is also provided.
Separation of
the two units HPSW Systems is provided by a series of two locked closed,
manually operated valves.
The HPSW System is designed with sufficient
redundancy so that no single active component failure can prevent it from
achieving its design function.
The HPSW System is described in the UFSAR,
Section 10.7, Reference 1.

HPSW System
B 3.7.1

BASES

BACKGROUND
(continued)
Replace with B 3.7.1 InsertBB

Thc systcm is initiatcd manually fro.,
m the control rom.
/opcrating
during a loss of coolant accident (LOCA), the
systcmf is auitomatically trippcd to allow thc dicsc
--I geoerators to automatically po.ewr only that equipment
ncecssary to reflood the core.
The system is assumed in the
analysis to bc manually

startcd
..
10

inutcs aftcr thc

LCA.

The RHR Systom dcsign pormits the systcm to bc initiated as
I-

APPLICABLE
SAFETY ANALYSES
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The HPSW System removes heat from the suppression pool to
limit the suppression pool temperature and primary
containment pressure following a LOCA.
This ensures that
the primary containment can perform its function of limiting
the release of radioactive materials to the environment
following a LOCA.
The ability of the HPSW System to support
long term cooling of the reactor or primary containment is
discussed in References 2 and 3.
These analyses explicitly
assume that the HPSW System will provide adequate cooling
support to the equipment required for safe shutdown.
These
analyses include the evaluation of the long term primary
containment response after a design basis LOCA.

various comfbination~s of RHR SystcmH failurces.
Replace with B 371Insert C
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CRcf. 4) for thcsc angalyscs, mfanuial initiation of thc
OPERABLE HPSW subsystcmfl and thc associatcd RHR Systcm is
assumcd to occur 10 minutc• after a OBA. Thc HPSW flow
assumcid in thc analyscs is 400 gpm with ane pump opcrating

in onc loop, providing flow through once RH'R hcat cxchanggcr.
in this e5as,
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281 0 F an~d mfaximuim allowablc prcessurc of 56 psig.
The HPSW System satisfies Criterion 3 of the NRC Policy
Statement.
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If operating during
The system is initiated manually from the control room.
a loss of coolant accident (LOCA), the system is automatically tripped to
allow the diesel generators to automatically power only that equipment
The system (using a single HPSW pump) is
necessary to reflood the core.
At
assumed in the analysis to be manually started 10 minutes after the LOCA.
one hour after the LOCA, a second HPSW pump is assumed to be started, with
the HPSW cross tie line placed in service if required to provide cooling
The RHR System design permits the system
water to two RHR heat exchangers.
to be initiated as early as 5 minutes after LPCI initiation.

Bases 3.7.1 Insert C
The safety analyses for long term cooling were performed for various
The worst case single failure that
combinations of RHR System failures.
would affect the performance of the HPSW System is any failure that would
As discussed in the UFSAR, Section 14.6.3 (Ref.
disable one HPSW subsystem.
4) for these analyses, manual initiation of the OPERABLE HPSW subsystem and
Manual
the associated RHR System is assumed to occur 10 minutes after a DBA.
alignment of the HPSW cross tie is assumed at 1 hour after a DBA, with a
failure of a single diesel generator, to ensure that two HPSW pumps are
available to provide the required cooling flow to two RHR heat exchangers
Opening of the cross tie motor
within a containment cooling/spray subsystem.
operated valve removes separation between the two HPSW subsystems; however,
because the cross tie valve is opened only after a single diesel generator
failure has occurred, an additional failure does not need to be considered,
and independence of the two HPSW subsystbms is not required following the DBA
with a single diesel generator failure.
The HPSW flow assumed in the analyses is 4500 gpm per pump with two pumps
In
operating providing flow through the two required RHR heat exchangers.
this case, the maximum suppression chamber water temperature and pressure are
less than or equal to 188 0 F and 43 psig, respectively, well below the design
temperature of 281'F and maximum allowable pressure of 56 psig.

Bases 3.7.1 Insert D
Two HPSW subsystems and the HPSW cross tie line (which allows two HPSW
subsystems within the same unit to be connected) are required to be OPERABLE
to provide the required redundancy to ensure that the system functions to
remove post accident heat loads, assuming the worst case single active
failure occurs coincident with the loss of offsite power.

BASES

LCO
(continued)
Twopumpsare

A HPSW subsystem is
O
...

b.

An OPERABLE flo

b. An OPERABLE flow path is
capable of cross-connecting
or isolating the two HPSW
subsystems.

APPLICABILITY

OPERABLE;
ath is

capable of taking suction

from the pu W structure and transferring the water to
ed RHR heat exchanger at the assumed flow
the re

The HPSW crc )sstie is OPERABLE
when:

a. The HPSW cross tie valve is
OPERABLE; and
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considered OPER

HPSW System
B 3.7.1
Additionally, the HPSW
cross tie valve (which allows
the two HPSW subsystems
to be connected) must be
closed so that failu re of one
when subsystem will not affect the
OPERABILITY oft he other
subsystems.

rate.

_/n adequate suction source is not addressed in this LCO
since the minimum net positive suction head (98.5 ft
Conowingo Datum (CD) in the pump bay) and normal heat sink
temperature requirements are bounded by the emergency
service water pump and normal heat sink requirements
(LCO 3.7.2, "Emergency Service Water (ESW) System and Normal
Heat Sink").
In MODES 1, 2, and 3, the HPSW System is required to be
OPERABLE to support the OPERABILITY of the RHR System for
primary containment cooling (LCO 3.6.2.3, "Residual Heat
Removal (RHR) Suppression Pool Cooling," and LCO 3.6.2.4,
"Residual Heat Removal (RHR) Suppression Pool Spray") and
decay heat removal (LCO 3.4.7, "Residual Heat Removal (RHR)
The Applicability
Shutdown Cooling System-Hot Shutdown").
is therefore consistent with the requirements of these
systems.
In MODES 4 and 5, the OPERABILITY requirements of the HPSW
System are determined by the systems it supports, and
therefore, the requirements are not the same for all facets
Thus, the LCOs of the RHR
of operation in MODES 4 and 5.
shutdown cooling system, which requires portions of the HPSW
System to be OPERABLE, will govern HPSW System operation in
MODES 4 and 5.

ACTIONS

A.1
With one HPSW subsystem inoperable, the inoperable HPSW
subsystem must be restored to OPERABLE status within 7 days.
With the unit in this condition, the remaining OPERABLE HPSW
subsystem is adequate to perform the HPSW heat removal
However, the overall reliability is reduced
function.
because a single failure in the OPERABLE HPSW subsystem
(continued)
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HPSW System
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BASES
A.1

ACTIONS

(continued)

could result in loss of HPSW function.
The Completion Time
is based on the redundant HPSW capabilities afforded by the
OPERABLE subsystem and the low probability of an event
occurring requiring HPSW during this period.

I Insert B 3.7.1 Insert E L.

The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if an inoperable HPSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.
4or

1

the HPSW cross tie

lf one HPSW subsystem is inoperable and not restored within the
provided Completion Time, the plant must be brought to a
condition in which the overall plant risk is minimized.
To
achieve this status, the plant must be brought to at least MODE
3 within 12 hours. Remaining in the Applicability of the LCO is
acceptable because the plant risk in MODE 3 is similar to or
lower than the risk in MODE 4 (Ref. 5) and because the time
spent in MODE 3 to perform the necessary repairs to restore the
system to OPERABLE status will be short. However, voluntary
entry into MODE 4 may be made as it is also an acceptable lowrisk state. The allowed Completion Time is 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 both HPSW subsystems inoperable, the HPSW System is not
capable of performing its intended function.
At least one
subsystem must be restored to OPERABLE status within
8 hours.
The 8 hour Completion Time for restoring one HPSW
subsystem to OPERABLE status, is based on the Completion
Times provided for the RHR suppression pool cooling and
spray functions.
The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if an inoperable HPSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.
(continued)
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Bi
With an inoperable cross tie line, the HPSW cross tie line must be restored
to an OPERABLE status within 7 days.
With an INOPERABLE HPSW cross tie line,
if no additional failures occur, and two HPSW subsystems are OPERABLE, then
the two OPERABLE pumps and flow paths ensure two HPSW pumps are available to
provide adequate heat removal capacity following a design basis accident.
However, the overall reliability is reduced because a single failure in the
HPSW System could result in a loss of HPSW system function.
Therefore,
continued operation is permitted only for a limited time.
The Completion
Time is based on remaining heat removal capacity, and the low probability of
a DBA occurring during this period.

HPSW System
B 3.7.1

BASES

(continued)

ACTIONS
(continued)

I :-l:_adE.2

o

0.1 and D.2

If the HPSW subsystems cannot be restored to OPERABL status
within the associated Completion Time of Condition C1 the
unit must be placed in a MODE in which the LCO does not
To achieve this status, the unit must be placed in
apply.
at least MODE 3 within 12 hours and in MODE 4 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
REQUIREMENTS

SR

3.7.1.1

Verifying the correct alignment for each manual and power
operated valve in each HPSW subsystem flow path provides
assurance that the proper flow paths will exist for HPSW
This SR does not apply to valves that are
operation.
locked, sealed, or otherwise secured in position, since
these valves are verified to be in the correct position
A valve is also
prior to locking, sealing, or securing.
allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be
This is acceptable
realigned to its accident position.
because the HPSW System is a manually initiated system.
This SR does not require any testing or valve manipulation;
rather, it involves verification that those valves capable
This SR
of being mispositioned are in the correct position.
does not apply to valves that cannot be inadvertently
misaligned, such as check valves.
AddB_3.7._insertFThe Surveillance Frequency is controlled under the
AddB3.7.1InsertF I
•Surveillance Frequency Control Program.
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SR 3.7.1.2
Verification of manual transfer between the normal and alternate power source
(4 kV emergency bus) for the HPSW cross tie motor operated valve demonstrates
that AC power will be available to operate the valves following loss of power
The ability to provide power to the HPSW
to one of the 4kV emergency buses.
cross tie from either 4 kV emergency bus ensure that a single failure of a DG
will not result in failure of the HPSW cross tie; therefore, failure of the
manual transfer capability will result in inoperability of the HPSW cross
tie. The Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
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BACKGROUND
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The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
requirements during unit startup, sudden load reduction, and
It allows excess steam flow from the reactor to
cooldown.
The bypass
the condenser without goin gthrough the turbine.
capacity of the system is
% of the Nuclear Steam Supply
Sudden load reductions within the
System rated steam flow.
capacity of the steam bypass can be accommodated without
The Main
safety relief valves opening or a reactor scram.
Turbine Bypass System consists of nine modulating type
hydraulically actuated bypass valves mounted on a valve
The manifold is connected with two steam lines to
manifold.
the four main steam lines upstream of the turbine stop
valves.
The bypass valves are controlled by the bypass
control unit of the Pressure Regulator and Turbine Generator
Control System, as discussed in the UFSAR, Section 7.11.3
However,
(Ref. 1).
The bypass valves are normally closed.
if the total steam flow signal exceeds the turbine control
valve flow signal of the Pressure Regulator and Turbine
Generator Control System, the bypass control unit processes
these signals and will output a bypass flow signal to the
bypass valves.
The bypass valves will then open
sequentially to bypass the excess flow through connecting
piping and a pressure reducing orifice to the condenser.

The Main Turbine Bypass System is expected to function
during the electrical load rejection transient, the turbine
trip transient, and the feedwater controller failure maximum
demand transient, as described in the UFSAR,
Section 14.5.1.1 (Ref. 2), Section 14.5.1.2.1 (Ref. 3), and
Section 14.5.2.2 (Ref. 4).
However, the feedwater
controller maximum demand transient is the limiting
licensing basis transient which defines the MCPR operating
limit if the Main Turbine Bypass System is inoperable.
Opening the bypass valves during the pressurization events
mitigates the increase in reactor vessel pressure, which
affects the MCPR during the event.
The Main Turbine Bypass System satisfies Criterion 3 of the
NRC Policy Statement.
(continued)
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(continued)

LCO

The Main Turbine Bypass System is required to be OPERABLE to
limit peak pressure in the main steam lines and maintain
reactor pressure within acceptable limits during events that
cause rapid pressurization, so that the Safety Limit MCPR is
not exceeded.
With the Main Turbine Bypass System
inoperable, modifications to the APLHGR operating limits
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)"), the MCPR operating limits (LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), and the LHGR operating limits
(LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be
The operating limits
applied to allow this LCO to be met.
for the inoperable Main Turbine Bypass System are specified
in the COLR.
An OPERABLE Main Turbine Bypass System
requires the minimum number of bypass valves, specified in
the COLR, to open in response to increasing main steam line
pressure.
This response is within the assumptions of the
applicable analyses (Refs. 2, 3, and 4).

APPLICABILITY

The Main Turbine Bypass System is required to be OPERABLE at
Ž2-L%
RTP to ensure that the fuel cladding integrity Safety
mit and the cladding 1% plastic strain limit are not
violated during the applicable safety analyses transients.
discussed in the ase for LCO 3.2.3, "LINEAR HEAT
GENERATION RATE (LHGR),"\Vnd LCO 3.2.2, sufficient margin to
these limits exists at < 2_%
RTP.
Therefore, these
requirements are only necessary when operating at or above
this power level.

23

ACTIONS

A.1
If the Main Turbine Bypass System is inoperable (one or more
required bypass valves as specified in the COLR inoperable),
or the required thermal operating limits for an inoperable
Main Turbine Bypass System, as specified in the COLR, are
not applied, the assumptions of the design basis transient
analyses may not be met.
Under such circumstances, prompt
action should be taken to restore the Main Turbine Bypass
System to OPERABLE status or adjust the thermal operating
limits accordingly.
The 2 hour Completion Time is
reasonable, based on the time to complete the Required
Action and the low probability of an event occurring during
this period requiring the Main Turbine Bypass System.
(continued)
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(continued)

SURVEILLANCE
REQUIREMENTS

B.1
23
If the Main Turbine Bypass System cannot e restored to
OPERABLE status or the required thermal o \erating limits for
an inoperable Main Turbine Bypass Sy tem a e not applied,
THERMAL POWER must be reduced to < 2-&% RT
As discussed in
the Applicability section, operation at < 2-L% RTP results in
sufficient margin to the required limits, and the Main
Turbine Bypass System is not required to protect fuel
integrity during the applicable safety analyses transients.
The 4 hour Completion Time is reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner without challenging
unit systems.

SR

3.7.6.1

Cycling each main turbine bypass valve through one complete
cycle of full travel demonstrates that the valves are
mechanically OPERABLE and will function when required.
The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
SR

3.7.6.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function.
This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
(continued)
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BACKGROUND
(continued)

The onsite standby power source for the four 4 kV emergency
The four DGs
buses in each unit consists of four DGs.
provide onsite standby power for both Unit 2 and Unit 3.
Each DG provides standby power to two 4 kV emergency busesone associated with Unit 2 and one associated with Unit 3.
A DG starts automatically on a loss of coolant accident
(LOCA) signal (i.e., low reactor water level signal or high
drywell pressure signal) from either Unit 2 or Unit 3 or on
an emergency bus degraded voltage or undervoltage signal.
After the DG has started, it automatically ties to its
respective bus after offsite power is tripped as a
consequence of emergency bus undervoltage or degraded
voltage, independent of or coincident with a LOCA signal.
The DGs also start and operate in the standby mode without
tying to the emergency bus on a LOCA signal alone.
Following the trip of offsite power, all loads are stripped
When the DG is tied to the
from the emergency bus.
emergency bus, loads are then sequentially connected to its
respective emergency bus by individual timers associated
with each auto-connected load following a permissive from a
voltage relay monitoring each emergency bus.
In the event of a loss of both offsite power sources, the
ESF electrical loads are automatically connected to the DGs
in sufficient time to provide for safe reactor shutdown of
both units and to mitigate the consequences of a Design
Within 59 seconds
Basis Accident (DBA) such as a LOCA.
after the initiating signal is received, all automatically
connected loads needed to recover the unit or maintain it in
The failure of
a safe condition are returned to service.
any one DG does not impair safe shutdown because each DG
serves an independent, redundant 4 kV emergency bus for each
unit.
The remaining DGs and emergency buses have sufficient
capability to mitigate the consequences of a DBA, support
the shutdown of the other unit, and maintain both units in a
safe condition.
Ratings for the DGs satisfy the requirements of Regulatory
Guide 1.9 (Ref. 12) except that the leading f C [2 o...y

exeeed the 2000 hour rating during the first 10 minutes of aBSA LOCA.

Each of the four OGs have the following ratings:

a.

2600 kW-continuous,

b.

3000 kW-2000 hours,

c.

3100 kW-200 hours,

d.

3250 kW-30 minutes.

(continued)
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ACTIONS
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A.1

33

With fuel oil level < 34-,000 gal in a storage tank (which
includes margin for the unusable volume of oil), the 7 day
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.

Full load operation required for an inadvertent start
while at minimum required level; or

b.

Feed and bleed operations that 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 required level prior to declaring the DG
inoperable.
This period is acceptable based on the
remaining capacity (> 6 days), the fact that procedures will
be initiated to obtain replenishment, and the low
probability of an event during this brief period.
B.1
With lube oil inventory < 350 gal, sufficient lube oil to
support 7 days of continuous DG operation 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 for obtaining 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.
(continued)
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APPLICABLE
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2.1.1.1

Fuel Cladding Integrity

(continued)

the bundle is less than the static head in the bypass
region because the addition of heat reduces the
density of the water.
At the same time, dynamic head
loss in the bundle will be greater than in the bypass
region because of two phase flow effects.
Analyses
show that this combination of effects causes bundle
pressure drop to be nearly independent of bundle power
when bundle flow is 28 X 10' lb/hr and bundle pressure
drop is 3.5 psi.
Because core pressure drop at low
power and flows will always be > 4.5 psi, the bundle
flow will be > 28 X 10
1lb/hr.
Full scale ATLAS test data taken at pressures from
14.7 psia (0 psig) to 800 psia (785 psig) indicate
that the fuel assembly critical power with bundle flow
at 28 X 103 lb/hr is approximately 3.35 MWt.
This is
equivalent to a THERMAL POWER > 50% RTP even when
design peaking factors are considered.
Therefore, a
THERMAL POWER limit of 24% RTP prevents any bundle
from exceeding critical/4power and is a conservative
limit when reactor pres ure < 785 psig.

2.1.1.2

MCPR

The fuel cladding integrity SL is set such that no fuel
damage is calculated to occur if the limit is not violated.
Since the parameters that result in fuel damage are not
directly observable during reactor operation, the thermal
and hydraulic conditions that result in the onset of
transition boiling have been used to mark the beginning of
the region in which fuel damage could occur.
Although it is
recognized that the onset of transition boiling would not
result in damage to BWR fuel rods, the critical power at
which boiling transition is calculated to occur has been
adopted as a convenient limit.
However, the uncertainties
in monitoring the core operating state and in the procedures
used to calculate the critical power result in an
uncertainty in the value of the critical power.
Therefore,
(continued)
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(continued)

Control rod patterns analyzed in Reference 1 follow the
analyzed rod position sequence.
The analyzed rod position
sequence is applicable from the condition of all control
rods fully inserted to 10% RTP (Ref. 2).
For the analyzed
rod position sequence, the control rods are required to be
moved in groups, with all control rods assigned to a
specific group required to be within specified banked
positions.
The banked positions are established to minimiz
Generic
the maximum incremental control rod worth without being
overly restrictive during normal plant operation.
specifice analysis of the analyzed rod position sequence
(Ref. 1) has demonstrated that the 280 cal/gm fuel damage
limit will not be violated during a CRDA while following the
analyzed rod position sequence mode of operation.
The ey-&speeifie- analyzed rod position sequence analysis (Ref. 8)
also evaluates the effect of fully inserted, inoperable
control rods not in compliance with the sequence, to allow a
limited number (i.e., eight) and distribution of fully
inserted, inoperable control rods.
When performing a shutdown of the plant, an optional rod
position sequence (Ref. 9) may be used provided that all
withdrawn control rods have been confirmed to be coupled.
The rods may be inserted without the need to stop at
intermediate positions since the possibility of a CRDA is
eliminated by the confirmation that withdrawn control rods
are coupled.
When using the (Ref. 9) control rod sequence
for shutdown, the RWM may be reprogrammed to enforce the
requirements of the improved control rod insertion process,
or may be bypassed and the analyzed rod position sequence
implemented under LCO 3.3.2.1, Condition D controls.
In order to use the Reference 9 shutdown process, an extra
check is required in order to consider a control rod to be
"confirmed" to be coupled.
This extra check ensures that no
single operator error can result in an incorrect coupling
check.
For purposes of this shutdown process, the method for
confirming that control rods are coupled varies depending on
the position of the control rod in the core.
Detail on this
coupling confirmation requirement are provided in
Reference 9.
If the requirements for use of the control rod
insertion process contained in Reference 9 are followed, the
plant is considered in compliance with the rod position
sequence as required by LCO 3.1.6.
Rod pattern control
Statement.

satisfies Criterion 3 of the NRC Policy

(continued)
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REACTIVITY CONTROL SYSTEMS
Standby Liquid Control

(SLC)

System

BASES

The SLC System is designed to. provide the capability of
bringing the reactor, at any time in a fuel cycle, from full
power and minimum control rod inventory (which is at the
peak of the xenon transient) to a subcritical condition with
the reactor in the most reactive, xenon free state without
lnsertB
The SLC System
taking credit for control rod movement.
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on
anticipated transient without scram using enriched boron.

BACKGROUND

hh

The SLC System is

also used to maintain suppression pool pH

at or above 7 following a loss of coolant accident (LOCA)
Maintaining
involving significant fission product releases.
suppression pool pH levels at or above 7 following an
accident ensures that sufficient iodine will be retained in
the suppression pool water.
Reference 1 requires a SLC System with a minimum flow
capacity and boron content equivalent in control capacity to
86 gpm of 13 weight percent sodium pentaborate solution.
Natural sodium pentaborate solution is 19.8% atom Boron-lO.
Therefore, the system parameters of concern, boron
and Boron-lO
concentration (C), SLC pump flow rate (Q),
enrichment (E), may be expressed as a multiple of ratios.
The expression is as follows:

C

E

Q
X

13% weight

x
86 gpm

19.8% atom

If the product of this expression is Ž 1, then the SLC
System satisfies the criteria of Reference 1. As such, the
a.ti. n f1nosrm
the ba•,
fo
aeptan,.
,r .
rit..ia
, bor
fr th,

5urvcillanee5 of eoncontration, flew rato, and beron
enriehmcn~t and is prozonlted in Table 3.1.7 1.
The SLC System consists of a boron solution storage tank,
two positive displacement pumps, two explosive valves that
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
The
storage tank to the reactor pressure vessel (RPV).
borated solution is discharged near the bottom of the core
shroud, where it then mixes with the cooling water rising
A smaller tank containing demineralized
through the core.
water is provided for testing purposes.
(continued)
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Bases 3.1.7 Insert B
Using highly enriched boron in the SLC System increases the rate of Boron-lO
injection and functions to shutdown the reactor core faster.
This limits the
heat generated that is transferred to the suppression pool during an ATWS
event.
Limiting the heat transferred to the suppression pool maintains the
pool below design limits, which ensures adequate net positive suction head
(NPSH) is available for the emergency core cooling system (ECCS) pumps without
credit for containment accident pressure.
Bases 3.1.7 Insert C
product of this expression at the minimum acceptance criteria for the
surveillances of concentration, flow rate and boron enrichment is >1.69,
which reflects that the SLC System exceeds the criteria of Reference 1.

SLC System
B 3.1.7

BASES

(continued)
The SLC System is manually initiated from the main control
room, as directed by the emergency operating procedures, if
the operator believes the reactor cannot be shut down, or
kept shut down, with the control rods.
The SLC System is
used in the event that enough control rods cannot be
inserted to accomplish shutdown and cooldown in the normal
manner.
The SLC System injects borated water into the
reactor core to add negative reactivity to compensate for
all of the various reactivity effects that could occur
during plant operations.
To meet this objective, it is
necessary to inject a quantity of boron, which produces a
concentration of 660 ppm of natural boron, in the reactor
Iasa
To allow for potential leakage and
coolant at 680F.
imperfect mixing in the reactor system, an additional amount
rof boron equal to 25% of the amount cited above is added
InseDlRef.l2)ZTho minimum
mas of Boron 10 (162.7 1bm) needed --

APPLICABLE
SAFETY ANALYSES

I

for injootion is cal••lated .u.h that the requi•rd quantity
i5 aehiev•d a... unting for dilution in the RPV with normal
water level and including the water volume in the residual
heat removal shutdown cooling piping and in the
recirculation loop piping.
This quantity of borated
solution is the amount that is above the pump suction
No credit
Jallowablel shutoff level in the boron solution storage tank.
is taken for the po ion of the tank volume that cannot be
injected.
The maximu concentration of sodium pentaborate
14-1-1 in Table 3.1.7-1 has been established to ensure that
the solution saturation temperature does not exceed 43 0 F.
•-•Inser
Idepicted in Figure
The sodium pentaborate solution in the SLC System is also
used, post-LOCA, to maintain suppression pool pH at or above
7. The system parameters used in the calculation are the

Boron 10 mfinimum mna55 of 162.7 lbmf, and an upper bound
Boron 10 efnriehmclnt of 66%.

Insert F

The SLC System satisfies Criterion 4 of the NRC Policy
Statement.

LCO

The OPERABILITY of the SLC System provides backup capability
for reactivity control independent of normal reactivity
control provisions provided by the control rods.
The
OPERABILITY of the SLC System is based on the conditions of
the borated solution in the storage tank and the
availability of a flow path to the RPV, including the
OPERABILITY of the pumps and valves.
Two SLC subsystems are
required to be OPERABLE; each contains an OPERABLE pump, an
explosive valve, and associated piping, valves, and
instruments and controls to ensure an OPERABLE flow path.
(continued)
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Bases 3.1.7 Insert D
The minimum level of sodium pentaborate in solution in the SLC tank (i.e.,
SR 3.1.7.1, Ž 52%) and the temperature versus concentration limits in Figure
3.1.7-1 are calculated such that the required concentration is achieved, with
additional margin associated with using highly enriched boron to increase the
rate of Boron-lO injection, accounting for

Bases 3.1.7 Insert E
Using highly enriched boron (i.e., SR 3.1.7.10, Ž 92.0%) in the SLC System
increases the rate of Boron-10 injection and functions to shutdown the
reactor core faster.
This limits the heat generated that is transferred to
the suppression pool during an ATWS event.
Limiting the heat transferred to
the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
accident pressure.

Bases 3.1.7 Insert F
minimum allowable volume, Boron-lO enrichment, and concentration of sodium
pentaborate in solution in the SLC tank.
These minimum allowable values are
required to maintain suppression pool pH Ž 7.0 post-LOCA.
This prevents
radioactive iodine from re-evolving, which limits the iodine release to the
plant environs and minimizes the radiological consequences to comply with 10
CFR 50.67 limits (Ref. 3).

SLC System
B 3.1.7

BASES

(continued)

APPLICABILITY

In MODES
In MODES 1 and 2, shutdown capability is required.
1, 2, and 3, SLC System injection capability is required in
In
order to maintain post DBA LOCA suppression pool pH.
MODES 3 and 4, control rods are not able to be withdrawn
since the reactor mode switch is in shutdown and a control
This provides adequate controls to
rod block is applied.
In MODE 5,
ensure that the reactor remains subcritical.
only a single control rod can be withdrawn from a core cell
Demonstration of adequate SDM
containing fuel assemblies.
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the
Therefore, the SLC System
reactor will not become critical.
is not required to be OPERABLE when only a single control
rod can be withdrawn.
In MODES 1, 2, and 3, the SLC System must be OPERABLE to
ensure that offsite doses remain within 10 CRF 50.67 (Ref. 3)
limits following a LOCA involving significant fission product
releases. The SLC System is designed to maintain suppression
pool pH at or above 7 following a LOCA involving significant
fission product releases to ensure that iodine will be
retained in the suppression pool water.

ACTIONS

A.1 and A.2
If the boron solution concentration is > 9.82% weight but
the concentration and temperature of boron in solution and
pump suction piping temperature are within the limits of
Figure 3.1.7-1, operation is permitted for a limited period
since the SLC subsystems are capable of performing the
It is not necessary under these
intended function.
conditions to declare both SLC subsystems inoperable since
the SLC subsystems are capable of performing their intended
function.

The concentration and temperature of boron in solution and
pump suction piping temperature must be verified to be
within the limits of Figure 3.1.7-1 within 8 hours and once
I , for concentratiorns>9.82%weight, per 12 hours thereafter (Required Action A.1).
The
temperature versus concentration curve of Figure 3.1.7-1
-.-. ensures a 10'F margin will be maintained above the
saturation temperature.
This verification ensures that
boron does not precipitate out of solution in the storage
tank or in the pump suction piping due to low boron solution
temperature (below the saturation temperature for the given
The Completion Time for performing Required
concentration).
Action A.1 is considered acceptable given the low
probability of a Design Basis Accident (DBA) or transient
occurring concurrent with the failure of the control rods to
shut down the reactor and operating experience which has
shown there are relatively slow variations in the measured
parameters of concentration and temperature over these time
periods.
(continued)
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BASES

ACTIONS

D.1 and D2

(continued)

brought to MODE 3 within 12 hours and MODE 4 within 36 hours.
The allowed 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.

SURVEILLANCE
REQUIREMENTS

SR

3.1.7.1.

SR

3.1.7.2.

and SR

3.1.7.3

SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics
of the SLC System (e.g., the level and temperature of the
borated solution in the storage tank), thereby ensuring SLC
System OPERABILITY without disturbing normal plant
operation.
These Surveillances ensure that the proper
borated solution level and temperature, including the
temperature of the pump suction piping, are maintained.
Maintaining a minimum specified borated solution temperature
is important in ensuring that the boron remains in solution
and does not precipitate out in the storage tank or in the
pump suction piping.
The temperature limit specified in SR
3.1.7.2 and SR 3.1.7.3 and the maximum sodium pentaborate
concentration specified in Table 3.1.7-1 ensures that a 10'F
margin will. be maintained above he saturation temperature.
Control room alarms for low SLC storage tank temperature and
low SLC System piping temperatu'e are available and are set
at 55 0 F. As such, SR 3.1.7.2 an SR 3.1.7.3 may be satisfied
by verifying the absence of low temperature alarms for the
SLC storage tank and SLC System piping.
The Surveillance
Frequency is controlled under the Surveillance Frequency
Control Program.

SR

3.1.7.4 and SR

3.1.7.6

SR 3.1.7.4 verifies the continuity of the explosive charges
in the injection valves to ensure that proper operation will
occur if required.
Other administrative controls, such as
those that limit the shelf life of the explosive charges,
must be followed.
The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
(continued)
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SURVEILLANCE
REQUIREMENTS

SR

3.1.7.4 and SR

3.1.7.6

(continued)

SR 3.1.7.6 verifies that each valve in the system is in its
correct position, but does not apply to the squib (i.e.,
explosive) valves.
Verifying the correct alignment for
manual and power operated valves in the SLC System flow path
provides assurance that the proper flow paths will exist for
A valve is also allowed to be in the
system operation.
nonaccident position provided it can be aligned to the
accident position from the control room, or locally by a
dedicated operator at the valve control.
This is acceptable
since the SLC System is a manually initiated system.
This
Surveillance also 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 verification of valve alignment
does not require any testing or valve manipulation; rather,
it involves verification 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 Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.

SR

>8.32%weightand

3.1.7.5

This Surveillance requires an ex mination of the sodium
pentaborate solution by using ch mical analysis to ensure
that the proper concentration of boron exists in the storage
SR 3.1.7.5 must be perfo med anytime boron or water
is added to the storage tank so ution to determine that the
boron solution concentration is
9.82% weight and w4ithin
the limits of Table 3.1.7 1. SR 3.1.7.5 must also be
performed anytime the temperature is restored to within
limits to ensure that no significant boron precipitation
occurred.
The Surveillance Frequency is controlled under
the Surveillance Frequency Control Program.
SR

3.1.7.7

Verifying the quanltity ef Beron 10 (B 10) in the S6C tank
eefnsur
the reactor eanl be shutdoe
in the o'ent that eonugh
eontrol reds cannot be inoorted to aeeefflplich
ohutdin and

(continued)
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Bases 3.1.7 Insert G
Having the proper concentration of boron in the storage tank ensures the SLC
subsystems will perform their intended function of injecting no less than the
minimum quantity of Boron-10 and amount of sodium pentaborate required by
safety analyses.
The SLC subsystems function to quickly shutdown the reactor
in the event of an ATWS.
This limits the heat generated that is transferred
to the suppression pool during an ATWS event.
Limiting the heat transferred
to the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
accident pressure.
The SLC subsystems also function to maintain suppression
pool pH Ž 7.0 under post-LOCA conditions.

SLC System
B 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS

-&

.17-4-. (eefntin'eod)

cooldown in the normal ,,manner.
The r.quir.d quantityj
c
.ntaino.
an additional amo..unt of B-19 equal to 25%
the
,f

•

mntrtn

th t each SLC System pu•__develops

a flow rate

_ -gpm
at
aaischarge pressure > 4-e--psig ensures that
pump performanceas not degraded below design values during
the fuel cycle.

performance.

,,his-tcst-e

is

indicative of overall

Such inservice inspections confirm component

OPERABILITY, trend performance, and detect incipient
failures by indicating abnormal performance.
In addition,
thc ..... rculto for
.a...pump uc
.ar. to dctcrminc that
th ..... t..o
ral
3.17 1 arc. zat......
for. .....
L

....

.......

The Frequency of this Surveillance is in

accordance with the Inservice Testing Program.

SR

3.1.7.9

This Surveillance ensures that there is a functioning flow
path from the boron solution storage tank to the RPV,
including the firing of an explosive valve.
The replacement
charge for the explosive valve shall be from the same
manufactured batch as the one fired or from another batch
that has been certified by having one of that batch
successfully fired.
The Surveillance may be performed in
separate steps to prevent injecting boron into the RPV.
An
acceptable method for verifying flow from the pump to the

RPV is to pump demineralized water from a test tank through
one SLC subsystem and into the RPV.
The Surveillance
Frequency is controlled under the Surveillance Frequency
Control Program.
(continued)
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Bases 3.1.7 Insert H
This minimum pump flow rate requirement ensures that, when combined with the
sodium pentaborate solution concentration requirements, the rate of negative
reactivity insertion from the SLC System will adequately compensate for the
positive reactivity effects encountered during power reduction, cooldown of
The rate of negative reactivity insertion is
the moderator, and xenon decay.
increased by using highly enriched boron in the SLC System solution that
increases the rate of Boron-l0 injection and functions to shutdown the
reactor core faster. This limits the heat generated that is transferred to
Limiting the heat transferred to
the suppression pool during an ATWS event.
the suppression pool maintains the pool below design limits, which ensures
adequate NPSH is available for the ECCS pumps without credit for containment
This test confirms one point on the pump design curve and
accident pressure.

SLC System
B 3.1.7

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

Enriched sodium pentaborate solution is made by mixing
granular, enriched sodium pentaborate with water.
In order
to ensure the proper B-10 atom percentage (in acccrdafce
with Table 3.1.7 1) is being used, calculations must be
performed to verify the actual B-10 enrichment within 8
hours after addition of the solution to the SLC tank.
The
calculations may be performed using the results of isotopic
tests on the granular sodium pentaborate or vendor
certification documents.
The Frequency is acceptable
considering that boron enrichment is verified during the
procurement process and any time boron is added to the SLC

1.

FThe Su6eillance Frequencyiscontrolled underthe Sureillance
ýýFrequency Control Program.
10 CFR 50.62.

2.

UFSAR,

3.

10 CFR 50.67.

1.
REFERENCES
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I

Section 3.8.4.
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APLHGR
B 3.2.1

BASES

LCO
(continued)

With only one recirculation loop in operation, in
conformance with the requirements of LCO 3.4.1,
"Recirculation Loops Operating," the limit is determined by
multiplying the exposure dependent APLHGR limit by a
conservative factor.

APPLICABILITY

The APLHGR limits are primarily derived from LOCA analyses
Design
that are assumed to occur at high power levels.
calculations (Ref. 6) and operating experience have shown
that as power is reduced, the margin to the required APLHGR
limits increases. This trend continues down to the power
When
range of 5% to 15% RTP when entry into MODE 2 occurs.
in MODE 2, the*wide range neutron monitor period-short scram
function provides prompt scram initiation during any
significant transient, thereby effectively removing any
Therefore, at
APLHGR limit compliance concern in MODE 2.
THERMAL POWER levels < 2-5% RTP, the reactor is operating
with substantial marginto the APLHGR limits; thus, this LCO
is not required.

ACTIONS

A.1
If any APLHGR exceeds the required limits, an assumption
regarding an initial condition of the DBA analyses may not
be met.
Therefore, prompt action should be taken to restore
the APLHGR(s) to within the required limits such that the
plant operates within analyzed conditions and within design
limits of the fuel rods.
The 2 hour Completion Time is
sufficient to restore the APLHGR(s) to within its limits and
is acceptable based on the low probability of a DBA
occurring simultaneously with the APLHGR out of
specification.
B.1
If the APLHGR cannot be restored to within its required
limits within the associated Completion Time, the plant must
be brought to a MODE or other specified condition in which
To achieve this status, THERMAL
the LCO does not apply.
The
POWER must be reduced to < 2-&% RTP within 4 hours.
t

9-4
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APLHGR
B 3.2.1

BASES

ACTIONS

B,1

(continued)

allowed Completion Time is reasonable, based On operating
experience, to reduce THERMAL POWER to < 2-&% RTP in an
orderly manner and without challenging p nt systems.

SURVEILLANCE

SR

23

3.2.1.1

REQUIREMENTS
calculated within
APLHGRs are required to be initi 1
12 hours after THERMAL POWER is :2-&% RTP and then
They a e compared to the specified
periodically thereafter.
limits in the COLR to ensure tha the reactor is operating
The 12 hour
within the assumptions of the s ety analysis.
allowance after THERMAL POWER Ž •-2% RTP is achieved is
acceptable given the large inherent margin to operating
The Surveillance Frequency is
limits at low power levels.
controlled under the Surveillance Frequency Control Program.

REFERENCES

1.

NEDO-24011-P-A, "General Electric Standard Application
for Reactor Fuel," latest approved revision.

2.

UFSAR,

Chapter 3.

3.

UFSAR,

Chapter 6.

4.

UFSAR,

Chapter 14.

5.

NEDO-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operation," May 1980.

6.

NEDC-32162P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Peach Bottom
Power Station Units 2 and 3," Revision 2,
March 1995.

KAtomic

NEDC-33566P, "Safety Analy,,;is
Report for Exelon Peach Bottc
Atomic Power Station Units 2 and 1.'ý
ý 28P
P Yj F, F Rerate Safety Analysi5 Repert fer
3, Constant Pressure Power
Peaeh Bettcmf 2 & 3," Play 1993
Uprate," Revision 0.
8.

Deleted

9.

NEDO-30130-A,
April 1985.

"Steady State Nuclear Methods,"

(continued)

PBAPS UNIT 3

B 3.2-4

Revision No.

87

MCPR
B 3.2.2

BASES

APPLICABLE
SAFETY ANALYSES
(continued)

The MCPR operating limits derived from the transient
analysis are dependent on the operating core flow and power
state (MCPRf and MCPRP, respectively) to ensure adherence to
fuel design limits during the worst transient that occurs
with moderate frequency (Refs. 6, 7, 8, and 9).
Flow
dependent MCPR limits are determined by steady state thermal
hydraulic methods with key physics response inputs
benchmarked using the three dimensional BWR simulator
code (Ref. 10) to analyze slow flow runout transients.
The
flow dependent operating limit, MCPRf, is evaluated based on
a single recirculation pump flow runout event (Ref. 9).
Power dependent MCPR limits (MCPRd) are determined mainly by
the one dimensional transient code (Ref. 11). Due to the
sensitivity of the transient response to initial core flow
levels at power levels below those at which the turbine stop
valve closure and turbine control valve fast closure scrams
are bypassed, high and low flow MCPRP operating limits are
provided for operating between 24% RTP and the previously
mentioned bypass power level
d
The MCPR satisfies Criit

LCO

APPLICABILITY
123

n 2 of the NRC Policy Statement.

The MCPR operatin limits specified in the COLR are the
result of the
Mign Basis Accident (DBA) and transient
analysis.
atig limit MCPR is determined by the
largl
vale MCPRf
and MCPRP limits.
Th eMCPR operating limits are primarily derived from
•ransient analyses that are assumed to occur at high power
>- 3..
e
24of% RTP, the reactor is operating at a
biohm
bculation pump speed and the moderator void
ato s sma
.
reillance of thermal limits below
•2-•% RTP is unnecessarto,.
the large inherent margin that
ensures that the MCPR SL is no
eca••eded even if a limiting
ii
te that the
traset cus.Saitical analyse
nominal value of the initial MCPR expected a 2-4% RTP is
> 3.5.
Studies of the variation of limiting transient
behavior have been performed over the range of power and
(continued)
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MCPR
B 3.2.2

BASES

APPLICABILITY
(continued)

flow conditions.
These studies encompass the range of key
actual plant parameter values important to typically
limiting transients.
The results of these studies
demonstrate that a margin is expected between performance
and the MCPR requirements, and that margins increase as
This trend is expected to
power is reduced to 2-F% RTP.
continue to the 5% t ý15% power range when entry into MODE 2
occurs.
When in MODE 2, the wide range neutron monitor
period-short functior provides rapid scram initiation for
any significant power increase transient, which effectively
eliminates any MCPR ompliance concern.
Therefore, at
THERMAL POWER levels < 2-2-%RTP, the reactor is operating
with substantial mar(in o the MCPR limits and this LCO is
not required.

ACTIONS

A. 1
If any MCPR is outside the required limits, an assumption
regarding an initial condition of the design basis transient
analyses may not be met.
Therefore, prompt action should be
taken to restore the MCPR(s) to within the required limits
such that the plant remains operating within analyzed
conditions.
The 2 hour Completion Time is normally
sufficient to restore the MCPR(s) to within its limits and
is acceptable based on the low probability of a transient or
DBA occurring simultaneously with the MCPR out of
specification.

B.1
If the MCPR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
LCO does not apply.
To achieve this status, THERMAL POWER
must be reduced to <
RT
thin 4 hours.
The allowed
Completion Time is reas
~le, based on operating
RTP in an
experience, to reduce THERM
P6OWER to < •-2-%
orderly manner and without cha
nin p-1nt systems.

SURVEILLANCE
REQUIREMENTS

SR

3.2.2.1

I

The MCPR is required to be initial
alculated within
12 hours after THERMAL POWER is Ž 2-L% RTP and periodically
thereafter.
It is compared to the specified limits
(continued)
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MCPR
B 3.2.2

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.2.2.1

(continued)

in the COLR (Ref. 12) to ensure that the reactor is operating
within the assumptions of the safety analysis.
The 12 hour
-2-&% RTP is achieved is
allowance after THERMAL POWER
acceptable given the large inher
margin to operating
limits at low power levels.
The S rveillance Frequency is
controlled under the Surveillance F equency Control Program.

23
SR

3.2.2.2

Because the transient analysis takes credit for conservatism
in the scram speed performance, it must be demonstrated that
the specific scram speed distribution is consistent with
that used in the transient analysis.
SR 3.2.2.2 determines
the value of T, which is a measure of the actual scram speed
distribution compared with the assumed distribution.
The
MCPR operating limit is then determined based on an
interpolation between the applicable limits for Option A
(scram times of LCO 3.1.4,"Control Rod Scram Times") and
Option B (realistic scram times) analyses.
The parameter T
must be determined once within 72 hours after each set of
scram time tests required by SR 3.1.4.1, SR 3.1.4.2, and
SR 3.1.4.4 because the effective scram speed distribution
may change during the cycle or after maintenance that could
affect scram times.
The 72 hour Completion Time is
acceptable due to the relatively minor changes in T expected
during the fuel cycle.

REFERENCES

1.

NUREG-0562,

June 1979.

2.

NEDO-24011-P-A, "General Electric Standard Application
for Reactor Fuel," latest approved revision.

3.

UFSAR,

Chapter 3.

4.

UFSAR,

Chapter 6.

5.

UFSAR,

Chapter 14.

6.

NEDO-24229-1, "Peach Bottom Atomic Power Station Units
2 and 3, Single Loop Operation," May 1980.
(continued)
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MCPR
B 3.2.2

BASES

REFERENCES
(continued)

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.
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11.
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LHGR
B 3.2.3

BASES
APPLICABLE
SAFETY ANALYSES
(continued)

includes allowances for short term transient operation above
the operating limit to account for abnormal operational
transients, plus an allowance for densification power
spiking.
Power-dependent and flow-dependent LHGR adjustment factors
may also be provided per Reference 1 to ensure that fuel
design limits are not exceeded due to the occurrence of a
postulated transient event during operation at off-rated
(less than 100%) reactor power or core flow conditions.
These adjustment factors are applied, if required, per the
COLR and decrease the allowable LHGR value.
Additionally, for single recirculation loop operation, an
LHGR multiplier may be provided per Reference 1. This
multiplier is applied per the COLR and decreases the
allowable LHGR value.
This additional margin may be
necessary during SLO to account for the conservative analysis
assumption of an earlier departure from nucleate boiling with
only one recirculation loop available.
The LHGR satisfies Criterion 2 of the NRC Policy Statement.

LCO

The LHGR is a basic assumption in the fuel design analysis.
The fuel has been designed to operate at rated core power
with sufficient design margin to the LHGR calculated to
The operating
cause a 1% fuel cladding plastic strain.
limit to accomplish this objective is specified in the COLR.

APPLICABILITY

The LHGR limits are derived from fuel design analysis that
At core thermal
is limiting at high power level conditions.
power levels < -- % RTP, the reactor is operating with a
substantial mar4n to the LHGR limits and, therefore, the
Specification is only required when the reactor is operating
at Ž 2-ý% RTP.

ACTIONS

A.1

23

If any LHGR exceeds its required limit, an assumption
regarding an initial condition of the fuel design analysis
is not met.
Therefore, prompt action should be taken to
restore the LHGR(s) to within its required limits such that
The
the plant is operating within analyzed conditions.
(continued)
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LHGR
B 3.2.3

BASES

ACTIONS

A.1 (continued)
2 hour Completion Time is normally sufficient to restore the
LHGR(s) to within its limits and is acceptable based on the
low probability of a transient or Design Basis Accident
occurring simultaneously with the LHGR out of specification.

B.1
If the LHGR cannot be restored to within its required limits
within the associated Completion Time, the plant must be
brought to a MODE or other specified condition in which the
To achieve this status, THERMAL POWER
LCO does not apply.
The allowed
is reduced to < 2-5% RTP within 4 hours.
Completion Time i reasonable, based on operating
experience, to re ce THERMAL POWER TO < -&% RTP in an
ant systems.
orderly manner and without challen
(continued)
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LHGR
B 3.2.3

BASES

(continued)

SR

SURVEILLANCE
REQUIREMENTS

23

3.2.3.1

The LHGR is required to be inital
calculated within
12 hours after THERMAL POWER is - 2-2% RTP and periodically
thereafter.
It is compared to t e specified limits in the
COLR (Ref. 11) to ensure that th reactor is operating within
the assumptions of the safety an ysis.
The 12 hour
allowance after THERMAL POWER Ž 2-E% RTP is achieved is
acceptable given the large inherent margin to operating
limits at lower power levels.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
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2.a.
Average Power Range Monitor Neutron Flux-High
(Setdown)
(continued)
For operation at low power (i.e., MODE 2), the Average Power
Range Monitor Neutron Flux-High (Setdown) Function is
capable of generating a trip signal that prevents fuel
damage resulting from abnormal operating transients in this
power range.
For most operation at low power levels, the
Average Power Range Monitor Neutron Flux-High (Setdown)
Function will provide a secondary scram to the Wide Range
Neutron Monitor Period-Short Function because of the
At higher power levels, it is possible
relative setpoints.
that the Average Power Range Monitor Neutron Flux-High
(Setdown) Function will provide the primary trip signal for
a corewide increase in power.
No specific safety analyses take direct credit for the
Average Power Range Monitor Neutron Flux-High (Setdown)
However, this Function indirectly ensures that
Function.
before the reactor mode switch is placed in the run
position, reactor power does not exceed -4% RTP (SL.2.1.1.1)
d low core flow.
when operating at low reactor pressure
Therefore, it indirectly prevents fue-damage during
THERMAL POWER
significant reactivity increases wi
< 24% 4TP.
__
I
The Allowable Value is based on prey
increases in power when THERMAL POWER is

significant
RTP.

<-g&%

The Average Power Range Monitor Neutron Flux-High (Setdown)
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn since the potential for criticality exists.
In MODE 1, the Average Power Range Monitor Neutron Flux-High
Function provides protection against reactivity transients
and the RWM and rod block monitor protect against control
rod withdrawal error events.
2.b.
Average Power Range Monitor Simulated Thermal
Power-High
The Average Power Range Monitor Simulated Thermal Power-High
Function monitors average neutron flux to approximate the
The
THERMAL POWER being transferred to the reactor coolant.
APRM neutron flux is electronically filtered with a time
constant representative of the fuel heat transfer dynamics
to generate a signal proportional to the THERMAL POWER in
The trip level is varied as a function of
the reactor.
recirculation drive flow (i.e., at lower core flows, the
setpoint is reduced proportional to the reduction in power
experienced as core flow is reduced with a fixed control rod
pattern) but is clamped at an upper limit that is always
lower than the Average Power Range Monitor Neutron Flux-High
Function Allowable Value.
A note is included, applicable
when the plant is in single recirculation loop operation per
LCO 3.4.1, which requires the flow value, used in the
Allowable Value equation, be reduced by AW. The value of AW
PBAPS UNIT 3
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BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The Nominal Trip Setpoint (NTSP)
and the as-found and as-left
tolerances (Leave Alone Zone) were
determined in accordance with
Reference 10.

2.b.
Average Power Range Monitor Simulated Thermal
Power-High
(continued)
is established to conservatively bound the inaccuracy created
in the core flow/drive flow correlation due to back flow in
the jet pumps associated with the inactive recirculation
loop. The Allowable Value thus maintains thermal margins
essentially unchanged from those for two loop operation. The
value of AW is plant specific and is defined in plant
procedures. The Allowable Value equation for single loop
operation is only valid for flows down to W = AW; the
Allowable Value does not go below -3.-% RTP. This is
acceptable because back flow in the *nactive recirculation
loop is only evident with drive floras of approximately 35% or
greater (Reference 19)I
The Average Power Range Monitor Simulated Thermal Power-High
Function is not specifically credited in the safety analysis
but is intended to provide an additional margin of
protection from transient induced fuel damage during
operation where recirculation flow is reduced to below the
The Average
minimum required for rated power operation.
Power Range Monitor Simulated Thermal Power-High Function
provides protection against transients where THERMAL POWER
increases slowly (such as the loss of feedwater heating
event) and protects the fuel cladding integrity by ensuring
During these events, the
that the MCPR SL is not exceeded.
THERMAL POWER increase does not significantly lag the
For rapid neutron flux increase events,
neutron flux scram.
the THERMAL POWER lags the neutron flux and the Average
Power Range Monitor Neutron Flux-High Function will provide
a scram signal before the Average Power Range Monitor
Simulated Thermal Power-High Function setpoint is exceeded.
Each APRM channel uses one total drive flow signal
The total drive flow
representative of total core flow.
signal is generated by the flow processing logic, part of
the APRM channel, by summing up the flow calculated from two
flow transmitter signal inputs, one from each of the two
The flow processing logic
recirculation loop flows.
OPERABILITY is part of the APRM channel OPERABILITY
The APRM flow processing
requirements for this Function.
logic is considered inoperable whenever it cannot deliver a
flow signal less than or equal to actual Recirculation flow
conditions for all steady state and transient reactor
conditions while in Mode 1. Reduced or Downscale flow
conditions due to planned maintenance or testing activities
during derated plant conditions (i.e. end of cycle coast
down) will result in conservative setpoints for the APRM
Simulated Thermal Power-High function, thus maintaining that
function operable.
(continued)
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(continued)

2.f.

Oscillation Power Range Monitor (OPRM)

Upscale

The OPRM Upscale Function provides compliance with 10 CFR
50, Appendix A, General Design Criteria (GDC) 10 and 12,
thereby providing protection from exceeding the fuel MCPR
safety limit (SL) due to anticipated thermal-hydraulic
power oscillations.
References 14, 15 and 16 describe three algorithms for
detecting thermal-hydraulic instability related neutron flux
oscillations: the period based detection algorithm (PBDA),
the amplitude based algorithm (ABA), and the growth rate
algorithm (GRA).
All three are implemented in the OPRM
Upscale Function, but the safety analysis takes credit only
for the PBDA. The remaining algorithms provide defense in
depth and additional protection against unanticipated
oscillations. OPRM Upscale Function OPERABILITY for
Technical Specifications purposes is based only on the PBDA.
The OPRM Upscale Function receives input signals from the
local power range monitors (LPRMs) within the reactor
core, which are combined into "cells" for evaluation by
the OPRM algorithms. Each channel is capable of detecting
thermal-hydraulic instabilities, by detecting the related
neutron flux oscillations, and issuing a trip signal
before the MCPR SL is exceeded. Three of the four
channels are required to be OPERABLE.
The OPRM Upscale trip is automatically enabled (bypass
removed) when THERMAL POWER is Ž 29-_%
RTP, as indicated by
the APRM Simulated Thermal Power, Ad reactor core flow is
< 60% of rated flow, as indicated ty APRM measured
recirculation drive flow. This is the operating region
where actual thermal-hydraulic instability and related
neutron flux oscillations may occur (Reference 18). These
setpoints, which are sometimes referred to as the
'auto-bypass" setpoints, establish the boundaries of the
OPRM Upscale trip Iled region.
The OPRM UpscaL Function`
required to be OPERABLE when the
plant is at Ž!2-%
RTP. The 2-2%RTP level is selected to
provide margin in the unlikely event that a reactor power
increase transient occurring while the plant is operating
below 29.9-% RTP causes a power increase to or beyond the
-r% A•M Simulated Thermal Power OPRM Upscale trip
auo-enable setpoint without operator action. This
OP'RABILJTY requirement assures that the OPRM Upscale trip
au-.o-ena)le function will be OPERABLE when required.

-
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(continued)

2.f. Oscillation Power Range Monitor (OPRM)
Upscale (continued)
An OPRM Upscale trip is issued from an APRM channel when
the PBDA in that channel detects oscillatory changes in
the neutron flux, indicated by the combined signals of the
LPRM detectors in a cell, with period confirmations and
relative cell amplitude exceeding specified setpoints. One
or more cells in a channel exceeding the trip conditions
will result in a channel trip. An OPRM Upscale trip is also
issued from the channel if either the GRA or ABA detects
oscillatory changes in the neutron flux for one or more
cells in that channel.
There are four "sets" of OPRM related setpoints or
adjustment parameters: a) OPRM trip auto-enable setpoints
for APRM Simulated Thermal Power (209-9%) and drive flow
(60%); b) PBDA confirmation count an amplitude
setpoints; c) PBDA tuning parameters; and d) GRA and ABA
*setpoints.
26.2
The first set, the OPRM auto-e able region setpoints, as
discussed in the SR 3.3.1.1.19 Bases, are treated as nominal
setpoints without the applicat n of setpoint methodology per
Reference 18. The settings, 29.-% APRM Simulated Thermal
Power and 60% drive flow, are defined (limit values) in and
confirmed by SR 3.3.1.1.19. The second set, the OPRM PBDA
trip setpoints, are established in accordance with
methodologies defined in Reference 16, and are documented in
the COLR. There are no allowable values for these setpoints.
The third set, the OPRM PBDA "tuning" parameters, are
established or adjusted in accordance with and controlled by
PBAPS procedures. The fourth set, the GRA and ABA setpoints,
in accordance with References 14, 15, and 16, are established
as nominal values only, and are controlled by PBAPS
procedures.
(continued)
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8.

Turbine Stop Valve-Closure

(continued)

Valve-Closure Function is such that three or more TSVs must
In addition, certain
be closed to produce a scram.
combinations of two valves closed will result in a halfscram.
This Function must be enabled at THERMAL POWER
Ž 2-9.-b% RTP as measured at the turbine first stage pressure.
ormally accomplished automatically by pressure
This
switches
sing turbine first stage pressure; therefore,
urbine bypass valves may affect this
opening of th
Function.
sure Allowable Value is selected
The Turbine Stop Valveminent TSV closure, thereby
to be high enough to detect
qure
transient.
reducing the severity of the su
Eight channels of Turbine Stop Valve-Cl sure unction, with
four channels in each trip system, are re uire to be
OPERABLE to ensure that no single instrum nt fa lure will
preclude a scram from this Function if any three TSVs should
t wit analysis
close.
This Function is required, consis
2-9.-5%
RT
This
assumptions, whenever THERMAL POWER is
Function is not required when THERMAL POWER is < 29.-% RTP
since the Reactor Pressure-High and the Average Power Range
Monitor Scram Clamp Functions are adequate to maintain the
necessary safety margins.

9.
Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low
Fast closure of the TCVs results in the loss of a heat sink
that produces reactor pressure, neutron flux, and heat flux
Therefore, a reactor scram
transients that must be limited.
is initiated on TCV fast closure in anticipation of the
transients that would result from the closure of these
valves.
The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Function is the primary scram signal for the
generator load rejection event analyzed in Reference 7 and
For
the generator load rejection with bypass failure event.
these events, the reactor scram reduces the amount of energy
required to be absorbed and ensures that the MCPR SL is not
exceeded.
(continued)
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9.
Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low (continued)
Turbine Control Valve Fast Closure, Trip Oil Pressure-Low
signals are initiated by the relayed emergency trip supply
oil pressure at each control valve.
One pressure switch is
associated with each control valve, and the signal from each
switch is assigned to a separate RPS logic channel.
This
Function must be enabled at THERMAL POWER !-9.--•%
RTP.
This
is normally accomplished automatically by pre ure switches
sensing turbine first stage pressure; therefo e, opening of
the turbine bypass valves may affect this Fun ction.
The Turbine Control Valve Fast Closure, Trip Oil
Pressure-Low Allowable Value is selected high enough to
detect imminent TCV fast closure.
26.7
Four channels of Turbine Control Valve Fast Closur , Trip
Oil Pressure-Low Function with two channel! in ea
trip
system arranged in a one-out-of-two logic a e required to be
OPERABLE to ensure that no single instrumen: failur will
preclude a scram from this Function on a v id sign 1. This
Function is required, consistent with the a alysis
assumptions, whenever THERMAL POWER is Ž 2-9.-% RTP.
This
Function is not required when THERMAL POWER is < 29.-% RTP,
since the Reactor Pressure-High and the Average Power Range
Monitor Scram Clamp Functions are adequate to maintain the
necessary safety margins.

10.

Turbine Condenser-Low Vacuum

The Turbine Condenser-Low Vacuum Function protects the
integrity of the main condenser by scramming the reactor and
thereby decreasing the severity of the low condenser vacuum
transient on the condenser.
This function also ensures
integrity of the reactor due to loss of its normal heat
sink.
The reactor scram on a Turbine Condenser-Low Vacuum
signal will occur prior to a reactor scram from a Turbine
Stop Valve-Closure signal.
This function is not
specifically credited in any accident analysis but is being
retained for the overall redundancy and diversity of the RPS
as required by the NRC approved licensing basis.
(continued)
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SURVEILLANCE

SR

3.3.1.1.2

(continued)

23

REQUI REMENTS
A restriction to satisfying this SR when < 24% R P
provided that requires the SR to be met only at
2&% TP
because it is difficult to accurately maintain ARM
indication of core THERMAL POWER consistent with a heat
balance when < 2% RTP.
At low power levels, a igh deg ee
of accuracy is
Nnecessary because of the large, inheren
margin to thermal limits (MCPR, LHGR and APLHGR).
At Ž 2-&%
RTP, the Surveillance is required to have been s tisfactorily
performed in accordance with SR 3.0.2.
A Note i provided
which allows an *ncrease in THERMAL POWER above 2-4-%if the
Frequency is not met per SR 3.0.2.
In this event, the SR
must be performe
within 12 hours after reaching or
exceeding
% RT
Twelve hours is based on operating
experienceind ii consideration of providing a reasonable
time in whi h to complete the SR.

23
SR

3.3.1.1.3

(Not Used.)

SR

3.3.1.1.4

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.
The Surveillance Frequency is controlled
under the Surveillance Frequency Control Program.
SR

3.3.1.1.5 and SR

3.3.1.1.6

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.
Any setpoint adjustment shall be made
consistent with the assumptions of the current plant
specific setpoint methodology.
(continued)
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SR

3.3.1.1.9 and SR

3.3.1.1.14 (continued)

In addition, Function 5 and 7 instruments are not accessible
while the unit is operating at power due to high radiation
and the installed indication instrumentation does not
provide accurate indication of the trip setting.
For the
Function 9 channels, verification that the trip settings are
less than or equal to the specified Allowable Value during
the CHANNEL FUNCTIONAL TEST is not required since the
instruments are not accessible while the unit is operating
at power due to high radiation and the installed indication
instrumentation does not provided accurate indication of the
trip setting.
Waiver of these verifications for the above
functions is considered acceptable since the magnitude of
drift assumed in the setpoint calculation is based on a 24
month calibration interval.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.

SR 3.3.1.1.10, SR
and SR 3.3.1.1.16

3.3.1.1.12,

SR

3.3.1.1.15,

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor.
This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy.
CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations, consistent with the current plant specific
setpoint methodology.

Ilnse A

As noted for SR 3.3.1.1.10, radiation detectors are excluded
from CHANNEL CALIBRATION due to ALARA reasons (when the plant
is operating, the radiation detectors are generally in a high
radiation area; the steam tunnel). This exclusion is
acceptable because the radiation detectors are passive
devices, with minimal drift. To complete the radiation
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the
radiation detectors be calibrated in accordance with the
Surveillance Frequency Control Program.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
As noted for
from CHANNEL
with minimal
simulating a

PBAPS UNIT 3

SR 3.3.1.1.12, neutron detectors are excluded
CALIBRATION because they are passive devices,
drift, and because of the difficulty of
meaningful signal.
Changes in
(continued)
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Section

B 3.3.1.1 Insert A

SR 3.3.1.1.12 for Function 3.3.1.1-1.2.b is modified by two Notes as
The first Note requires evaluation of channel
identified in Table 3.3.1.1-1.
performance for the condition where the as-found setting for the channel
setpoint is outside its as-found tolerance but conservative with respect to
Evaluation of channel performance will verify that the
the Allowable Value.
channel will continue to behave in accordance with safety analysis
assumptions and the channel performance assumptions in the setpoint
methodology.
The purpose of the assessment is to ensure confidence in the
For channels
channel performance prior to returning the channel to service.
determined to be OPERABLE but degraded, after returning the channel to
service the performance of these channels will be evaluated under the plant
Entry into the Corrective Action Program will
Corrective Action Program.
The second Note
ensure required review and documentation of the condition.
requires that the as-left setting for the channel be within the Leave Alone
Where a setpoint more conservative than the NTSP
Zone around the NTSP.
is used in the plant surveillance procedures (ATSP), the Leave Alone Zone and
as-found tolerances, as applicable, will be applied to the surveillance
This will ensure that sufficient margin to the Safety
procedure setpoint.
If the as-left channel setting
Limit and/or Analytical Limit is maintained.
cannot be returned to a setting within the Leave Alone Zone around the
The second Note also
NTSP, then the channel shall be declared inoperable.
requires that NTSP and the methodologies for calculating the Leave Alone
Zone and the as-found tolerances be in the Bases for the applicable Technical
Specifications.

RPS Instrumentation
B 3.3.1.1
BASES
SURVEILLANCE
REQUIREMENTS

SR

3.3.1.1.11

(continued)

intended function.
For the APRM Functions, this test
supplements the automatic self-test functions that operate
continuously in the APRM and voter channels.
The scope of
the APRM CHANNEL FUNCTIONAL TEST is limited to verification
of system trip output hardware.
Software controlled
functions are tested only incidentally.
Automatic internal
self-test functions check the EPROMs in which the softwarecontrolled logic is defined.
Any changes in the EPROMs will
be detected by the self-test function resulting in a trip
and/or alarm condition.
The APRM CHANNEL FUNCTIONAL TEST
covers the APRM channels (including recirculation flow
processing - applicable to Function 2.b and the auto-enable
portion of Function 2.f only), the 2-Out-Of-4 voter channels,
and the interface connections into the RPS trip systems from
the voter channels.
Any setpoint adjustment shall be
consistent with the assumptions of the current plant specific
setpoint methodology.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
(NOTE: The actual voting logic of the 2-Out-Of-4 Voter
Function is tested as part of SR 3.3.1.1.17. The actual autoenable setpoints for the OPRM Upscale trip are confirmed by
SR 3.3.1.1.19.)
A Note is provided for Function 2.a that requires this SR to
be performed within 12 hours of entering MODE 2 from MODE 1.
Testing of the MODE 2 APRM Function cannot be performed in
MODE 1 without utilizing jumpers or lifted leads.
This Note
allows entry into MODE 2 from MODE 1 if the associated
Frequency is not met per SR 3.0.2.
A second Note is provided for Function 2.b that clarifies
that the CHANNEL FUNCTIONAL TEST for Function 2.b includes
testing of the recirculation flow processing electronics,
excluding the flow transmitters.
SR

3.3.1.1.13

This SR ensures that scrams initiated from the Turbine Stop
Valve-Closure and Turbine Control Valve Fast Closure, Trip
Oil Pressure-Low Functions will not be inadvertently bypassed
when THERMAL POWER is Ž 29-.6% RTP.
This involves calibration
of the bypass channels. *equate
margins for the instrument
setpoint methodologies a e incorporated into the Allowable
Value (• 28.9% RTP whic is equivalent to • 138.4 psig as
measured from turbine irst stage pressure) and the actual
setpoint.
Because ma n turbine bypass flow can affect this
setpoint nonconserva ively (THERMAL POWER is derived from
turbine first stag pressure), the main turbine bypass valves
must remain close during the calibration at THERMAL POWER
29.5% RTP to e ure that the calibration is valid.

F26./7
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SR

3.3.1.1.13

(continued)

If any bypass channel's setpoint
nonconservative (i.e.,
the Functions are bypassed at Ž 2-9.6% RTP, either due to open
main turbine bypass valve(s) or other reasons), then the
affected Turbine Stop Valve-Closure and Turbine Control
Valve Fast Closure, Trip Oil Pressure-Low Functions are
Alternatively, the bypass channel can
considered inoperable.
If
be placed in the conservative condition (nonbypass).
placed in the nonbypass condition, this SR is met and the
channel is considered OPERABLE.
The Surveillance
Surveillance
SR

Frequency is

Frequency Control

controlled under the
Program.

3.3.1.1.17

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel.
The functional testing of control rods
(LCO 3.1.3), and SDV vent and drain valves (LCO 3.1.8),
overlaps this Surveillance to provide complete testing of
the assumed safety function.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM and OPRM trip conditions at the 2-Out-Of-4
voter channel inputs to check all combinations of two
tripped inputs to the 2-Out-Of-4 logic in the voter channels
and APRM related redundant RPS relays.
SR

3.3.1.1.18

This SR ensures that the individual channel response times
are maintained less than or equal to the original design
The RPS RESPONSE TIME acceptance criterion is
value.
included in Reference 11.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

I

(continued)
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(continued)

SR

3.3.1.1.19

This surveillance involves confirming the OPRM Upscale trip
auto-enable setpoints. The auto-enable setpoint values are
considered to be nominal values as discussed in Reference 18.
This surveillance ensures that the OPRM Upscale trip is
enabled (not bypassed) for the correct values of APRM
Simulated Thermal Power and recirculation drive flow. Other
surveillances ensure that the APRM Simulated Thermal Power
and recirculation drive flow properly correlate with THERMAL
POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.12),
respectively.

I

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
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APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a
turbine trip in the design basis transient analysis for a
feedwater controller failure, maximum demand event (Ref. 1).
The high water level trip indirectly initiates a reactor
scram from the main turbine trip (above 2-9.-% RTP) and trips
the feedwater pumps, thereby terminating te event.
The
reactor scram mitigates the reduction in M_

26.7
Feedwater and main turbine high water level trip
instrumentation satisfies Criterion 3 of the NRC Policy
Statement.

LCO

The LCO requires two DFCS channels per trip system of high
water level trip instrumentation to be OPERABLE to ensure
the feedwater pump turbines and main turbine will trip on a
valid reactor vessel high water level signal.
Two DFCS
channels (one per trip system) are needed to provide trip
signals in order for the feedwater and main turbine trips to
occur.
Two level signals are also required to ensure a single
sensor failure will not prevent the trips of the feedwater
pump turbines and main turbine when reactor vessel water
level is at the high water level reference point.
Each channel must have its setpoint set within the specified
Allowable Value of SR 3.3.2.2.3.
The Allowable Value is set
to ensure that the thermal limits are not exceeded during
the event.
The actual setpoint is calibrated to be
consistent with the applicable setpoint methodology
assumptions.
Trip setpoints are specified in the setpoint
calculations.
The trip setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
successive CHANNEL CALIBRATIONS.
Operation with a trip
setting less conservative than the trip setpoint, but within
its Allowable Value, is acceptable.
Trip setpoints are those predetermined values of output at
which an action should take place.
The setpoints are
compared to the actual process parameter (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip unit) changes state.
The analytic or
design limits are derived from the limiting values of the
process parameters obtained from the safety analysis or
(continued)
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LCO
(continued)

other appropriate documents.
The Allowable Values are
derived from the analytic or design limits, corrected for
calibration, process, and instrument errors.
A channel is
inoperable if its actual trip setting is not within its
required Allowable Value.
The trip setpoints are determined
from analytical or design limits, corrected for calibration,
process and instrument errors, as well as, instrument drift.
The trip setpoints determined in this manner provide
adequate protection by assuring instrument and process
uncertainties expected for the environment during the
operating time for the associated channels are accounted
for.

23
APPLICABILITY

The feedwater and
in turbine high water
trip
instrumentation
required to be OPERABLE at
2-5% RTP to
ensure that th fuel cladding integrity Safety Limit and the
cladding l% astic strain limit are not violated during the
feedwater ontroller failure, maximum demand event.
As
discus d in the Bases for LCO 3.2.3, "LINEAR HEAT GENERATION
RATE LHGR),' and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO
R)," sufficient margin to these limits exists below
24-% RTP; therefore, these requirements are only necessary
when operating at or above this power level.

ACTIONS

A Note has been provided to modify the ACTIONS related to
feedwater and main turbine high water level trip
instrumentation channels.
Section 1.3, Completion Times,
specifies that once a Condition has been entered, subsequent
divisions, 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.
Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition.
However, the Required Actions for inoperable
feedwater and main turbine high water level trip
instrumentation channels provide appropriate compensatory
measures for separate inoperable channels.
As such, a Note
has been provided that allows separate Condition entry for
each inoperable feedwater and main turbine high water level
trip instrumentation channel.
(cnntinipd)
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(continued)

signal on a valid signal.
This requires one channel per
trip system to be OPERABLE or in trip.
If the required
channels cannot be restored to OPERABLE status or placed in
trip, Condition C must be entered and its Required Action
taken.
The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period.
It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required
Action A.1, since this instrumentation's purpose is to
preclude a MCPR violation.
C.1 and C.2
With any Required Action and associated Completion Time not
met, the plant must be brought to a MODE or other specified
condition in which the LCO does not apply.
To achieve this
status, THERMAL POWER must be reduced to < 2-4 RTP within
4 hours.
Alternatively, the affected feedwat s•rpuja(s) and
affected main turbine valve(s) may be removed from se
e
since this performs the intended function of the
instrumentation.
As discussed in the Applica
c 10
of the Bases, operation below 2-Suts
in suf4nt
margin to the required limits, an the feedwater
main
turbine high water level trip instrumentatio
not
required to protect fuel integrity duri
e feedwater
controller failure, maximum demand
t.
The allowed
Completion Time of 4 hours is
d on operating experience
to reduce THERMAL POWER to <
RTP from full power
conditions in an orderly manner and without challenging
plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicable if the inoperable
channel is the result of an inoperable feedwater pump
turbine or main turbine stop valve.
The Note clarifies the
situations under which the associated Required Action would
be the appropriate Required Action.
SURVEILLANCE
REQUIREMENTS

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains feedwater
and main turbine high water level trip capability.
Upon
completion of the Surveillance, or expiration of the 6 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken.
This Note is based on the reliability analysis
(Ref. 2) assumption of the average time required to perform
(continued)
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BACKGROUND
(continued)

pump, and the second trip system trips the other EOC-RPT
breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TSV-Closure and the TCV Fast Closure, Trip Oil
Pressure-Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection tomitigate the neutron flux, heat
flux, and pressurization transients, and to minimize the
decrease in MCPR.
The analytical methods and assumptions
used in evaluating the turbine trip and generator load
rejection, as well as other safety analyses that utilize
EOC-RPT, are summarized in References 2, 3, and 4.
To mitigate pressurization transient effects, the EOC-RPT
must trip the recirculation pumps after initiation of
closure movement of either the TSVs or the TCVs.
The
combined effects of this trip and a scram reduce fuel bundle
power more rapidly than a scram alone so that the Safety
Limit MCPR is not exceeded.
Alternatively, APLHGR operating
limits (LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)"), the MCPR operating limits (LCO 3.2.2,
"MINIMUM CRITICAL POWER RATIO (MCPR)"), and the LHGR
operating limits (LCO 3.2.3, "LINEAR HEAT GENERATION RATE
(LHGR)") for an inoperable EOC-RPT, as specified in the
COLR, are sufficient to allow this LCO to be met.
The EOCRPT function is automatically disabled when turbine first
stage pressure is < 29.-% RTP.
EOC-RPT instrumentation satls-Tf--s Criterion 3 of the NRC
Policy Statement.
The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions, i.e., the TSV-Closure and the TCV Fast Closure,
Trip Oil Pressure-Low Functions.
Each Function must have a
required number of OPERABLE channels in each trip system,
with their setpoints within the specified Allowable Value of
SR 3.3.4.2.3.
Channel OPERABILITY also includes the
associated EOC-RPT breakers.
Each channel (including the
associated EOC-RPT breakers) must also respond within its
assumed response time.
Allowable Values are specified for each EOC-RPT Function
specified in the LCO.
Trip setpoints are specified in the
plant design documentation.
The trip setpoints are selected
(continued)
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Turbine Stop Valve-Closure

(continued)

Closure of the TSVs is determined by measuring the position
of each valve.
There are position switches associated with
each stop valve, the signal from each switch being assigned
to a separate trip channel.
The logic for the TSV-Closure
Function is such that two or more TSVs must be closed to
produce an EOC-RPT.
This Function must be enabled at
THERMAL POWER Ž 2•g-_% RTP as measured at the turbine first
stage pressure.
T is is normally accomplished automatically
by pressure switch s sensing turbine first stage pressure;
therefore, opening of the turbine bypass valves may affect
this Function.
Fo r channels of TSV-Closure, with two
channels in each t ip system, are available and required to
be OPERABLE to ens re that no single instrument failure will
preclude an EOC-RPF from this Function on a valid signal.
The TSV-Closure Allowable Value is selected to detect
imminent TSV closure.
This EOC-RPT Fu
n s required, consistent with the
safet
sis assumpi*ons, whenever THERMAL POWER is
. % RTP.
Below 2-9.-_%
RTP, the Reactor Pressure-High and
the Average Power Range Monitor (APRM) Scram Clamp Functions
of the Reactor Protection System (RPS) are adequate to
maintain the necessary safety margins.
Turbine Control Valve Fast Closure. TriD Oil

Pressure-Low

Fast closure of the TCVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited.
Therefore, an RPT is initiated on TCV Fast
Closure, Trip Oil Pressure-Low in anticipation of the
transients that would result from the closure of these
valves.
The EOC-RPT decreases peak reactor power and aids
the reactor scram in ensuring that the MCPR SL is not
exceeded during the worst case transient.
Fast closure of the TCVs is determined by measuring the
electrohydraulic control fluid pressure at each control
valve.
There is one pressure switch associated with each
control valve, and the signal from each switch is assigned
to a separate trip channel.
The logic for the TCV Fast
Closure, Trip Oil Pressure-Low Function is such that two or
more TCVs must be closed (pressure switch trips)

(continued)
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Turbine Control
(continued)

Valve Fast Closure,

Trip Oil

Pressure-Low

to produce an EOC-RPT.
This Function must be enabled at
THERMAL POWER :
1-4%RTP as measured at the turbine first
stage pressure.
Ais is normally accomplished
automatically by p essure switches sensing turbine first
stage pressure; th refore, opening of the turbine bypass
valves may affect -his Function.
Four channels of TCV Fast
Closure, Trip Oil
ressure-Low, with two channels in each
trip system, are a ailable and required to be OPERABLE to
ensure that no sin le instrument failure will preclude an
EOC-RPT from this 7unction on a valid signal.
The TCV Fast
Closure, Trip Oil 3ressure-Low Allowable Value is selected
high enough to det c
nent TCV fast closure.
This protect
s required co
tnwith the safety
anay
enever THERMAL POWER is Ž
RTP.
Below
% RTP, the Reactor Pressure-High and the APRM Scram Clamp
Functions of the RPS are adequate to maintain the necessary
safety margins.
._%

ACTIONS

A Note has been provided to modify the ACTIONS related to
EOC-RPT instrumentation channels.
Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discoveredto be inoperable or
not within limits, will not result in separate entry into
the Condition.
Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition.
However, the Required Actions for
inoperable EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels.
As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumentation channel.

(rnn
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

ACTIONS

B.1

(continued)

The 2 hour Completion Time is sufficient time for the
operator to take corrective action, and takes into account
the likelihood of an event requiring actuation of the
EOC-RPT instrumentation during this period.
It is also
consistent with the 2 hour Completion Time provided in
LCO 3.2.1 and 3.2.2 for Required Action A.1, since this
instrumentation's purpose is to preclude a thermal limit
violation.
C.1 and C.2
With any Required Act
and
-n associate
mpletion Time not
met, THERMAL POWER m st be reduced to < 29.--% RTP within
4 hours.
Alternate y, for an inoperable breaker (e.g., the
breaker may be ino erable such that it will not open) the
associated recirc lation pump may be removed from service,
since this perf ms the intended function of the
instrumentatio . The allowed Completion Time of 4 hours is
reasonable, b ed on operating experience, to reduce THERMAL
POWER to < 29•_S% RTP from full power conditions in an orderly
manner and without challenging plant systems.
Required Action C.1 is modified by a Note which states that
the Required Action is only applicable if the inoperable
channel is the result of an inoperable RPT breaker.
The
NOTE clarifies the situations under which the associated
Required Action would be the appropriate Required Action.

SURVEILLANCE
REQUIREMENTS

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to
6 hours provided the associated Function maintains EOC-RPT
trip capability.
Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken.
This Note is based on
the reliability analysis (Ref. 5) assumption of the average
time required to perform channel Surveillance.
That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the
recirculation pumps will trip when necessary.

(continued)
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EOC-RPT Instrumentation
B 3.3.4.2

BASES

SURVEILLAN CE
REQUIREMEN ITS
(continu ied)

2

SR

3.3.4.2.4

This SR ensures that an EOC-RPT initiated from the
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low
Functions will not be inadvertently bypassed when THERMAL
POWER is Ž 29.54% RTP.
This involves calibration of the
bypass ch
Is.
Adequate margins for the instrument
setpoi
methodologies are incorporated into the actual
set int.
Because main turbine bypass flow can affect this
point nonconservatively (THERMAL POWER is derived from
1first
stage pressure) the main turbine bypass valves must
remain closed during the calibration at THERMAL POWER
.29-----%
RTP to ensure that the calibration remains valid.
if
bypas
set ont is nonconservative (i.e., the
Functions are bypassed at - 2.g- % RTP, either due to open
main turbine bypass valves or other reasons), the affected
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low
Functions are considered inoperable.
Alternatively, the
bypass channel can be placed in the conservative condition
(nonbypass).
If placed in the nonbypass condition, this SR
is met with the channel considered OPERABLE.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

SR

3.3.4.2.5

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis.
The EOC-RPT SYSTEM RESPONSE TIME
acceptance criterion is included in Reference 6.
A Note to the Surveillance states that breaker interruption
time may be assumed from the most recent performance of
SR 3.3.4.2.6.
This is allowed since the time to open the
contacts after energization of the trip coil and the arc
suppression time are short and do not appreciably change,
due to the design of the breaker opening device and the fact
that the breaker is not routinely cycled.
(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

l.a.
Reactor Vessel Water Level-Low Low Low (Level
(continued)

1)

The Reactor Vessel Water Level-Low Low Low (Level 1)
Allowable Value is chosen to be the same as the ECCS Level 1
Allowable Value (LCO 3.3.5.1) to ensure that the MSLs isolate
on a potential loss of coolant accident (LOCA) to prevent
offsite doses from exceeding 10 CFR 50.67 limits.
This Function isolates MSIVs, MSL drains, MSL sample lines
and recirculation loop sample line valves.
1.b.

Main Steam Line Pressure-Low

Low MSL pressure indicates that there may be a problem with
the turbine pressure regulation, which could result in a low
reactor vessel water level condition and the RPV cooling
down more than 100°F/hr if the pressure loss is allowed to
continue.
The Main Steam Line Pressure-Low Function is
directly assumed in the analysis of the pressure regulator
failure (Ref. 3).
For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (100°F/hr) is
not reached.
In addition, this Function supports actions to
ensure that Safety Limit 2.1.1.1 is not exceeded.
(This
Function closes the MSIVs prior to pressure decreasing below
785 psig, which results in a scram due to MSIV closure, thus
reducing reactor power to <2R T P
The MSL low pressure signals are initiated from four
The
transmitters that are connected to the MSL header.
transmitters are arranged such that, even though physically
separated from each other, each transmitter is able to
detect low MSL pressure.
Four channels of Main Steam Line
Pressure-Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.
The Allowable Value was selected to be high enough to
prevent excessive RPV depressurization.
The Main Steam Line Pressure-Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 1).
This Function isolates MSIVs,

MSL drains,

MSL sample lines

and recirculation loop sample line valves.
(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.3.6.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.
Any setpoint adjustment shall be
consistent with the assumptions of the current plant
specific setpoint methodology.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

SR
SR

3.3.6.1.3.
3.3.6.1.6

SR

3.3.6.1.4.

SR

3.3.6.1.5,

and

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor.
This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy.
CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations, consistent with the assumptions of the current
setpoint methodology.
SR 3.3.6.1.6, however, is only a
calibration of the radiation detectors using a standard
radiation source.

F-nS ertA]-

As noted for SR 3.3.6.1.3, the main steam line radiation
detectors (Function 1.d) are excluded from CHANNEL
CALIBRATION due to ALARA reasons (when the plant is
operating, the radiation detectors are generally in a high
radiation area; the steam tunnel).
This exclusion is
acceptable because the radiation detectors are passive

devices, with minimal drift.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
(continued)
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Bases 3.3.6.1 Insert A
Specific to Main Steam Line Pressure-Low (Technical Specification
Table 3.3.6.1-1, Function 1.b) and the Main Steam Line Flow-High
(Technical Specification Table 3.3.6.1-1, Function 1.c), there is a
plant specific program which verifies that this instrument channel
functions as required by verifying the as-left and as-found settings
are consistent with those established by the setpoint methodology.

Recirculation Loops Operating
B 3.4.1

BASES

REFERENCES

1.

UFSAR,

Section 14.6.3.

2.

NEDC-32163P, "PBAPS Units 2 and 3 SAFER/GESTR-LOCA
Loss-of-Coolant Accident Analysis," January 1993.

3.

NEDC-32162P, "Maximum Extended Load Line Limit and
ARTS Improvement Program Analyses for Peach Bottom
Atomic Power Station Unit 2 and 3," Revision 1,
February 1993.

4.

NEDC-32427P, "Peach Bottom Atomic Power Station Unit 3
Cycle 10 ARTS Thermal Limits Analyses," December 1994.

5.

NEDO-24229-1,

"PBAPS Units 2 and 3 Single-Loop
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Analysis Report for Exelon
6. -NE96
fop Peaen Bttm
I(epertE
Angaly~i5
ut'f64P I gaftyi
Peach Bottom Atomic Power
0
0
L.,4--.-.
6IOwer Statien Wigits 2 at 3 TheFfflai 1IewerAtefflie
I
Station Units 2 and 3, Constant
_'-'I,'
I '. -Pressure Power Uprate,"
Revision 0.
-

r%-4*__'_-_*__

PBAPS UNIT 3

99

KA-

.,

') r%A 1)

B 3.4-10

Revision No.

51

Jet Pumps
B 3.4.2

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.4.2.1

(continued)

pump to the loop average is repeatable.
An appreciable
change in this relationship is an indication that increased
(or reduced) resistance has occurred in one of the jet
pumps.
This may be indicated by an increase in the relative
flow for a jet pump that has experienced beam cracks.
The deviations from normal are considered indicative of a
potential problem in the recirculation drive flow or jet
pump system (Ref. 2).
Normal flow ranges and established
jet pump flow and differential pressure patterns are
established by plotting historical data as discussed in
Reference 2.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
This SR is modified by two Notes.
Note 1 allows this
Surveillance not to be performed until 4 hours after the
associated recirculation loop is in operation, since these
checks can only be performed during jet pump operation.
The
4 hours is an acceptable time to establish conditions
appropriate for data collection
evaluation.
PF23'
Note 2 allows this SR not to\e
performed until 24 hours
after THERMAL POWER exceeds 2--E%
of RTP.
During low flow
conditions, jet pump noise approaches the threshold response
of the associated flow instrumentation and precludes the
collection of repeatable and meaningful data.
The 24 hours
is an acceptable time to establish conditions appropriate to
perform this SR.

REFERENCES

PBAPS UNIT 3

1.

UFSAR,

Section 14.6.3.

2.

GE Service Information Letter No.
Cracks," June 9, 1980.

3.

NUREG/CR-3052, "Closeout of IE Bulletin 80-07:
Jet Pump Assembly Failure," November 1984.
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SRVs and SVs
B 3.4.3

B 3.4
B 3.4.3

REACTOR COOLANT SYSTEM (RCS)
Safety Relief Valves (SRVs)

and Safety Valves (SVs)

BASES

BACKGROUND

The ASME Code requires the reactor pressure vessel be
protected from overpressure during upset conditions by
self-actuated safety valves.
As part of the nuclear
pressure relief system, the size and number of SRVs and SVs
are selected such that peak pressure in the nuclear system
will not exceed the ASME Code limits for the reactor coolant
pressure boundary (RCPB).
The SRVs and SVs are located on the main steam lines between
the reactor vessel and the first isolation valve within the
drywell.
The SRVs can actuate by either of two modes:
the
safety mode or the depressurization mode.
In the safety
mode, the pilot disc opens when steam pressure at the valve
inlet expands the bellows to the extent that the hydraulic
seating force on the pilot disc is reduced to zero.
Opening
of the pilot stage allows a pressure differential to develop
across the second stage disc which opens the second stage
disc, thus venting the chamber over the main valve piston.
This causes a pressure differential across the main valve
piston which opens the main valve.
The SVs are spring
loaded valves that actuate when steam pressure at the inlet
overcomes the spring force holding the valve disc closed.
This satisfies the Code requirement.

Each of the 11 SRVs discharge steam through a discharge line
to a point below the minimum water level in the suppression
pool.
;bE.,4we SVs discharge steam directly to the drywell.
[three lrnTnedepressurization mode, the SRV is opened by a
pneumatic actuator which opens the second stage disc.
The
main valve then opens as described above for the safety
mode.
The depressurization mode provides controlled
depressurization of the reactor coolant pressure boundary.
All 11 of the SRVs function in the safety mode and have the
capability to operate in the depressurization mode via
manual actuation from the control room.
Five of the SRVs
are allocated to the Automatic Depressurization System
(ADS).
The ADS requirements are specified in LCO 3.5.1,
"ECCS-Operating."
(continued)
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SRVs and SVs
B 3.4.3

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The overpressure protection system must accommodate the most
severe pressurization transient.
Evaluations have
determined that the most severe transient is the closure of
all main steam isolation valves (MSIVs), followed by reactor
scram on high neutron flux (i.e., failure of the direct
scram associated with MSIV position) (Ref. 1).
For the
purpose of the analyses, -14- SRVs and SVs are assumed to
operate in the safety mode.
The analysis results
demonstrate that the design SV and SV capacity is capable
of maintaining reactor pressur below the ASME Code limit of
110% of vessel design pressure N 10% x 1250 psig =
1375 psig).
This LCO helps to en ure that the acceptance
limit of 1375 psig is met during t
Design Basis Event.
From an overpressure
bounded by the MSIV
above.
Reference 2
expected to actuate

standpoint, the
sign basis events are
closure with flux. s ram event described
discusses additional
vents that are
the SRVs and SVs.,1

Although not a design basis event,
the ATWS analysis demonstrates
that peak vessel bottom pressure is
less than the ASME Service Level C
SRVs and SVs satisfy Criterion 3 of the NRC Po icy
limit of 1,500 psig.
Statement.

LCO

The safety function of any combination of -4-4SRVs and SVs
are required to be OPERABLE to satisfy the assumptions of
the safety analysis (Refs. 1 and 2).
Regarding the SRVs,
the requirements of this LCO are applicable only to their
capability to mechanically open to relieve excess pressure
when the lift
setpoint is exceeded (safety mode).
The SRV and SV setpoints are established to ensure that the
ASME Code limit on peak reactor pressure is satisfied.
The
ASME Code specifications require the lowest safety valve
setpoint to be at or below vessel design pressure
(1250 psig) and the highest safety valve to be set so that
the total accumulated pressure does not exceed 110% of the
design pressure for overpressurization conditions.
The
transient evaluations in the UFSAR are based on these
setpoints, but also include the additional uncertainties of
+ 1% of the nominal setpoint to provide an added degree of
conservatism.
Operation with fewer valves OPERABLE than specified, or with
setpoints outside the ASME limits, could result in a more
severe reactor response to a transient than predicted,
possibly resulting in the ASME Code limit on reactor
pressure being exceeded.

(conti nued)
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SRVs and SVs
B 3.4.3

BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.4.3.2

The pneumatic actuator of each SRV valve is stroked to
verify that the second stage pilot disc rod is mechanically
displaced when the actuator strokes.
Second stage pilot rod
movement is determined by the measurement of actuator rod
travel.
The total amount of movement of the second stage
pilot rod from the valve closed position to the open
position shall meet criteria established by the SRV
supplier.
If the valve fails to actuate due only to the
failure of the solenoid, but is capable of opening on
overpressure, the safety function of the SRV is considered
OPERABLE.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2
and 3, Constant Pressure Power
Uprate," Revision 0.
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B 3.4-18

Revision No.

87

Reactor Steam Dome Pressure
B 3.4.10

BASES

APPLICABILITY
(continued)

In MODES 3,
the reactor
pressure is
anticipated

ACTIONS

A.1

4, and 5, the limit is not applicable because
is shut down.
In these MODES, the reactor
well below the required limit, and no
events will challenge the overpressure limits.

With the reactor steam dome pressure greater than the limit,
prompt action should be taken to reduce pressure to below
the limit and return the reactor to operation within the
bounds of the analyses.
The 15 minute Completion Time is
reasonable considering the importance of maintaining the.
pressure within limits.
This Completion Time also ensures
that the probability of an accident occurring while pressure
is greater than the limit is minimized.
B.1
If the reactor steam dome pressure cannot be restored to
within the limit within the associated 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 12 hours.
The allowed Completion
Time of 12 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
REQUIREMENTS

SR

3.4.10.1

Verification that reactor steam dome pressure is • 1053 psig
ensures that the initial conditions of the reactor
overpressure protection analysis and design basis accidents
are met.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES

1.

e1ter G94 PEPR 002A, Pash Bntt -ffl- Rerate Prcjeet

NEDC-33566P, "Safety Analysis
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Uprate," Revision 0.
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ECCS-Operating
B 3.5.1

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.5.1.1

(continued)

injecting its full capacity into the RCS upon demand.
This
will also prevent a water hammer following an ECCS
initiation signal.
An acceptable method of ensuring that
the lines are full is to vent at the high points.
An
acceptable method of ensuring the LPCI and CS System
discharge lines are full is to verify the absence of the
associated "keep fill" system accumulator alarms.
The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
SR

3.5.1.2

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
initiation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition in the
proper stroke time.
This SR does not require any testing or
valve manipulation; rather, it involves verification that
those valves capable of potentially being mispositioned are
in the correct position.
This SR does not apply to valves
that cannot be inadvertently misaligned, such as check
valves.
For the HPCI System, this SR also includes the
steam flow path for the turbine and the flow controller
position.
The Surveillan
Frequency is controlled under the
Surveillance Freq
cy Control Program.
(continued)

For the RHR System, verify each RHR heat exchanger inlet flow
control valve is positioned to achieve at least the minimum flow
rate required by SR 3.5.1.7.
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ECCS-Operating
B 3.5.1

BASES

SURVEILLAN CE
REQUIREMEN TS
(continu ed)

SR

3.5.1.5

Cycling the recirculation pump discharge valves through one
complete cycle of full travel demonstrates that the valves
are mechanically OPERABLE and will close when required.
Upon initiation of an automatic LPCI subsystem injection
signal, these valves are required to be closed to ensure
full LPCI subsystem flow injection in the reactor via the
recirculation jet pumps.
De-energizing the valve in the
closed position will also ensure the proper flow path for
Acceptable methods of de-energizing the
the LPCI subsystem.
valve include de-energizing breaker control power, racking
out the breaker or removing the breaker.

The specified Frequency i I
nce uring reactor startup
before THERMAL POWER is >
Z--%
RTP.
However, this SR is
modified by a Note that states the Surveillance is only
required to be performed if the last performance was more
than 31 days ago.
Verification during reactor startup prior
to reac
% RTP is an exception to the normal
[MýJ Thservice Testing Program generic valve cycling Frequency,
but is considered acceptable due to the demonstrated
reliability of these valves.
If the valve is inoperable and
in the open position, the associated LPCI subsystem must be
declared inoperable.

SR

3.5.1.6

Verification of the automatic transfer between the normal
and the alternate power source (4 kV emergency bus) for each
LPCI subsystem inboard injection valve and each
recirculation pump discharge valve demonstrates that AC
electrical power will be available to operate these valves
following loss of power to one of the 4 kV emergency buses.
The ability to provide power to the inboard injection valve
and the recirculation pump discharge valve from either 4 kV
emergency bus associated with the LPCI subsystem ensures
that the single failure of an DG will not result in the
(continued)
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ECCS-Shutdown
B 3.5.2

BASES
SURVEILLANCE
REQUIREMENTS

SR

3.5.2.1 and SR

3.5.2.2

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

3.5.2.3.

SR

3.5.2.5.

and SR

3.5.2.6

The Bases provided for SR 3.5.1.1, SR 3.5.1.7, and
SR 3.5.1.10 are applicable to SR 3.5.2.3, SR 3.5.2.5,
SR 3.5.2.6, respectively.
SR

and

3.5.2.4

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 valves were verified to be in the correct position
prior to locking, sealing, or securing.
A valve that
receives an initiation signal is allowed to be in a
nonaccident position provided the valve will automatically
reposition in the proper stroke time.
This SR does not
require any testing or valve manipulation; rather, it
involves verification that those valves capable of
potentially being mispositioned are in the correct position.
This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves.
The
Surveillance Frequency is controlled under the brveillance
Frequency Control Program
.
t
c n i u d
For the RHR System, verify each RHR heat

|

exchanger inlet flow control valve is positioned to

achieve at least the minimum flow rate required
by SR 3.5.1.7.
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Primary Containment
B 3.6.1.1

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

The safety design basis for the primary containment is that
it must withstand the pressures and temperatures of the
limiting DBA without exceeding the design leakage rate.
The DBA that postulates the maximum release of radioactive
material within primary containment is a LOCA.
In the
analysis of this accident, it is assumed that primary
containment is OPERABLE such that release of fission
products to the environment is controlled by the rate of
primary containment leakage.
Analytical methods and assumptions involving the primary
containment are presented in Reference 1. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses.
The fission product release is, in turn,
based on an assumed leakage rate from the primary
containment.
OPERABILITY of the primary containment ensures
that the leakage rate assumed in the safety analyses is not
exceeded.

lof 48.7 psig includes

The maximum allowable leakage rate for the primary
containment (La) is 0.7% by weight of the containment air
per 24 hours at the design basis LOCA maximum peak
a
containment pressure (Pa) of 49.1 psig. The value
current
t
with respec
(49.1 psig) is conservative
psig (Ref. 2).
ted peak drywell pressure of -ca

48.7

This valu is 47.8 psig fer operation with 90*F Final
Feedwater Temperature Reduction (Ref. 7).
Primary containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO

PBAPS UNIT 3

Primary containment OPERABILITY is maintained by limiting
leakage to • 1.0 La, except prior to the first startup after
performing a required Primary Containment Leakage Rate
Testing Program leakage test.
At this time, applicable
leakage limits must be met.
In addition, the leakage from
the drywell to the suppression chamber must be limited to
ensure the pressure suppression function is accomplished and
the suppression chamber pressure does not exceed design
limits.
Compliance with this LCO will ensure a primary
containment configuration, including equipment hatches, that
is structurally sound and that will limit leakage to those
leakage rates assumed in the safety analyses.
(continued)
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Primary Containment
B 3.6.1.1
BASES

(continued)

REFERENCES

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and 3,
Constant Pressure Power Uprate,"
Revision 0.

1.

UFSAR,

2.

Lzetter G94 PEPR 183, Poach Bo8ttefm iffprovod Teehni eal
Spccificatien Projcct imcroased Drywell n
Supprcooion Chamfbcr Prcoourc Analyticaml Liffits, f
C/.V. Kumffar (CE) to A.A. Wintor (PECO), August 23-,1994.

3.

10 CFR 50, Appendix J, Option B.

4.

Safety Evaluation by the Office of Nuclear Reactor
Regulation Supporting Amendment Nos. 127 and 130 to
Facility Operating License Nos. DPR-44 and DPR-56,
dated February 18, 1988.

5.

NEI 94-01, Revision 0, "Industry Guideline for
Implementing Performance-Based Option of 10 CFR Part
50, Appendix J."

6.

ANSI/ANS-56.8-1994, "Containment System Leakage
Testing Requirements."

Section 14.9.

B

'7.•

h Bottom..
Atomi

P.....

Station Evaluation for

Exteinded Final Fccdwiatcr Redbiction, NEDC 32707P,
Supplcmclnt 1, Revisiefl 0, May, 1998.
8.
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NEDC-32988-A, Revision 2, Technical Justification to
Support Risk-Informed Modification to Selected Required
End States for BWR Plants, December 2002.
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Primary Containment Air Lock
B 3.6.1.2

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

lof 48.7 psig includes

The DBA that postulates the maximum release of radioactive
In the
material within primary containment is a LOCA.
analysis of this accident, it is assumed that primary
containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
The primary containment is
primary containment leakage.
designed with a maximum allowable leakage rate (La) of 0.7%
by weight of the containment air per 24 hours at the maximum
The value of Pa
peak containment pressure (P,) of 49.1 psig.
(49.1 psig) is conservative with respectto the curre48
Ref. 3).
lculate peak drywell pressure of 4-(--2psig
This valueis 47.8 psig fcr operation with 90'F Final
Feedwater Temperature Reduction (Ref. 4). This allowable
leakage rate forms the basis for the acceptance criteria
imposed on the SRs associated with the air lock.
Primary containment air lock OPERABILITY is also required to
minimize the amount of fission product gases that may escape
primary containment through the air lock and contaminate and
pressurize the secondary containment.
The primary containment air lock satisfies Criterion 3 of
the NRC Policy Statement.

LCO

As part of primary containment, the air lock's safety
function is related to control of containment leakage rates
Thus, the air lock's structural integrity
following a DBA.
and leak tightness are essential to the successful
mitigation of such an event.
The primary containment 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
The interlock allows
both air lock doors must be OPERABLE.
This
only one air lock door to be opened at a time.
provision ensures that a gross breach of primary containment
does not exist when primary containment is required to be
OPERABLE.
Closure of a single door in each air lock is
sufficient to provide a leak tight barrier following
Nevertheless, both doors are kept closed
postulated events.
when the air lock is not being used for normal entry and
exit from primary containment.
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PCIVs
B 3.6.1.3
BASES
ACTIONS

D.1

(continued)

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 8 hour Completion Time is
reasonable considering the time required to restore the
leakage by isolating the penetration, the fact that MSIV
closure will result in isolation of the main steam line and
a potential for plant shutdown, and the relative importance
of MSIV leakage to the overall containment function.
E.1, E.2.1 and E.2.2

containment penetrations. The
esin analsis(Rerence7)
assumes that tihe containment
remains at atm ospheric pressure
for the determiriation of EGGS
NPSH during a LOCA.

The accumulated time that the large containment purge and/or
vent valves (6" and 18" vent valves) are open, when reactor
pressure is greater than 100 psig and the reactor is in MODES
L1 or 2, is limited to 90 hours per calendar year. This will
ihe total time that aflow..path exists through certain
co........

*

. .v .R.

u...

.PR. .f..

.....

Consequently,

there

exists minimal impact on plant risk resulting from challenges
to ECCS NPSH during a LOCA while purging. The 4-hour
Completion Time to isolate the penetration is considered a
reasonable amount of time to ensure compliance with the
design analysis for containment overpressure.
If the
penetration is not isolated within the specified 4-hour time
period, then the plant must be brought to at least MODE 3
within 12 hours and to MODE 4 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.
F.1 and F.2
If any Required Action and associated Completion Time cannot
be met in MODE 1 2. or 3, 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
12 hours and to MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience to reach t'he required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.
G.1 and G.2
If any Required Action and associated Completion Time cannot
be met for PCIV(s) reguired to be OPERABLE during MODE 4 or
5, the unit must be placed in a condition in which the LCO
does not apply. Action must be immediately initiated to
suspend operations with a potential for draining the reactor
vessel (OPDRVs) to minimize the probability of a vessel
draindown and subsequent potential for fission product
release. Actions must continue until OPDRVs are suspended
and valve(s) are restored to OPERABLE status.
If suspending
an OPDRV would result in closing the residual heat removal
(RHR) shutdown cooling isolation valves, an alternative
Required Action is provided to immediately initiate action
to restore the valve(s) to OPERABLE status. This allows RHR
to remain in service while actions are being taken to
restore the valve.
(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

SR

3.6.1.3.13

This SR ensures that in case the non-safety grade instrument
air system is unavailable, the SGIG System will perform its
design function to supply nitrogen gas at the required
pressure for valve operators and valve seals supported by
The Surveillance Frequency is controlled
the SGIG System.
under the Surveillance Frequency Control Program.

SR

3.6.1.3.14

8

4
Total leakageV hrough all four main steam lines must be
4--14
scfh for any one steam line, when tested at
scfh, and
Ž 25 psig.
The analysis in Reference 1 is based on treatment
of MSIV leakage as secondary containment bypass leakage,
independent of the primary to secondary containment leakage
The Frequency is in accordance with the
analyzed at La.
Primary Containment Leakage Rate Testing Program.

SR

3.6.1.3.15

Verifying the opening of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
exhaust valve is restricted by a blocking device to less
than or equal to the required maximum opening angle
specified in the UFSAR (Ref. 4) is required to ensure that
the valves can close under DBA conditions within the times
in the analysis of Reference 1. If a LOCA occurs, the purge
and exhaust valves must close to maintain primary
containment leakage within the values assumed in the
At other times-pressurization concerns
accident analysis.
are not present, thus the purge and exhaust valves can be
The Surveillance Frequency is controlled under
fully open.
the Surveillance Frequency Control Program.
(continued)
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3.6.1.3.16

SURVEILLANCE
REQUIREMENTS
(continued)

SR

REFERENCES

1.

UFSAR,

Chapter 14.

2.

UFSAR,

Table 7.3.1.

3.

10 CFR 50,

4.

UFSAR,

Table 7.3.1,

5.

UFSAR,

Table 5.2.2.

6.

UFSAR, Table 7.3.1, Note 14.

The inflatable seal of each 6 inch and 18 inch primary
containment purge valve and each 18 inch primary containment
This will allow
exhaust valve must be replaced periodically.
the opportunity for replacement before gross leakage failure
occurs.

Appendix J, Option B.
Note 17.

\7. NEDC-33566P, "Safety Analysis
\IReport for Exelon Peach Bottom
UAtomic Power Station Units 2and
3, Constant Pressure Power
Uprate," Revision 0.
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Drywell Air Temperature
B 3.6.1.4

BASES

SURVEILLANCE
REQUIREMENTS

SR

3.6.1.4.1

(continued)

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

REFERENCES
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2
and 3, Constant Pressure Power
Uprate," Revision 0.
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Suppression Pool Average Temperature
B 3.6.2.1

BASES

ACTIONS

E.1 and E.2

(continued)

The allowed Completion Times are reasonable,
36 hours.
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.
Continued addition of heat to the suppression pool with
suppression pool temperature > 120'F could result in
exceeding the design basis maximum allowable values for
Furthermore,
primary containment temperature or pressure.
if a blowdown were to occur when the temperature was
> 120 0 F, the maximum allowable bulk and local temperatures
could be exceeded very quickly.

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.1.1

The suppression pool average temperature is regularly
monitored to ensure that the required limits are satisfied.
The average temperature is determined by taking an
arithmetic average of OPERABLE suppression pool water
temperature channels.
The Surveillance Frequency is
controlled under the Surveillance Frequency Control Program.
The 5 minute Frequency during testing is justified by the
rates at which tests will heat up the suppression pool, has
been shown to be acceptable based on operating experience,
and provides assurance that allowable pool temperatures are
not exceeded.
The Frequency is further justified in view of
other indications available in the control room, including
alarms, to alert the operator to an abnormal suppression
pool average temperature condition.

REFERENCES
NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.

PBAPS UNIT 3

1.

UFSAR,

Section 5.2.
"Powep

Repate Safety
- -, iAnalysis
;..- . j - . ý

PPRAr-*:
-,-

:ýPr-

Peach Bettc im 2 & 3," May 1993.
3.

NUREG-0783.

B 3.6-52

Revision No.

87

RHR Suppression Pool Cooling
B 3.6.2.3
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B 3.6.2.3

Residual

Heat Removal

(RHR)

Suppression Pool Cooling

BASES

BACKGROUND

Following a Design Basis Accident (DBA),
the RHR Suppression
Pool Cooling System removes heat from the suppression pool.
The suppression pool is designed to absorb the sudden input
of heat from the primary system.
In the long term, the pool
continues to absorb residual heat generated by fuel in the
reactor core.
Some means must be provided to remove heat
from the suppression pool so that the temperature inside the
primary containment remains within design limits.
This
function is provided by two redundant RHR suppression pool
cooling subsystems.
The purpose of this LCO is to ensure
that both subsystems are OPERABLE in applicable MODES.

Thc RHR Systcmf has two loops with cach loop consisting of
two moltor drivcn pumps, two hcat cxchangcrs, and associatcd
piping and valvcs. Thcrc arc two RHR supprcssion pool
cooling subsystcmsl pcr RHR Systomi loop. Thc four- RHR
lReplace with B.3.6.2.3 Insert A

.anually
arcm
.
su.pprc.ssion pool cooling subsystom

initiatcd

and indcpcndcntly controellod.

Thc four RHR supprcssion pool

cooling subsystcms pcrform

suppr.ssion

thc

pool

cooling

fuincti on by circublating watcr fromff thc supprcssi on pool
through the RHR heat exchangers and rcturning it

to the

supprcssion pool via thc full flow tcst lincs. Eahfl
flow tcst linc is commofln to thc two RHR supprcssion pool
cooling subsystm.. s
Scrvicc Watcr (HPSU)

:in an
.
RHR Systcm. loop... Thc High
Systof-m circulating through thc

Pressuro
tubc

side of thc hcat cxchangcrs, cxchangcs heat with tho
suppression pool watcr and discharpgs this hcat to thc
Cxtcrn.al hcat sink.

Thc hcat rcmovyal capability of onc RHR pump and one hcat
cxchangcr in one subsystomf is sufficicnt to mcct thc ovorallDRA pool cooling rcguircmcint for loss of coolant accidcnts
(LOCAs) and transicnt cvcnts such as a turbinoe trip or stucek
the feour HR suppression pool cooling subsystcm..s can pr.. i d Le.
the required suppression pool cooling function.
5/RV

lcakagc and Hi4g h Prcessurc Coant
ee
Injcction Systcm and
Reactor Corc Isolation Cooling System testing increase
supprcssion pool tcmpcraturc mr slowy. TheR''.R

Supprcssion Pool Coolinig Systcmf is also uscd to lowcr thc
supprcssion pool watcr builk tcmfpcr-aturc- following such
cvents.
(continued)
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Each RHR suppression pool cooling subsystem contains two motor driven pumps,
two heat exchangers and a heat exchanger cross tie line, and is manually
The two subsystems perform the
initiated and independently controlled.
suppression pool cooling function by circulating water from the suppression
pool through the RHR heat exchangers and returning it to the suppression pool
The High Pressure Service Water (HPSW) System
via the full flow test lines.
circulating through the tube side of the heat exchangers, exchanges heat with
the suppression pool water and discharges this heat to the external heat
sink.
The heat removal capability of one RHR pump and two heat exchangers in one
subsystem are sufficient to meet the overall DBA pool cooling requirement for
loss of coolant accidents (LOCAs) and transient events such as a turbine trip
S/RV leakage and High Pressure
or stuck open safety/relief valve (S/RV).
Coolant Injection System and Reactor Core Isolation Cooling System testing
The RHR Suppression Pool
increase suppression pool temperature more slowly.
Cooling System is also used to lower the suppression pool water bulk
temperature following such events.
Each subsystem is equipped with an RHR heat exchanger cross tie line, located
downstream of each RHR pump discharge and upstream of each heat exchanger
inlet, which allows one RHR pump to be aligned to supply both RHR heat
exchangers in the same subsystem for suppression pool cooling when only one
The RHR heat exchanger cross tie valve is normally
RHR pump is available.
closed, and is assumed by designed basis analyses to be placed in service one
hour following a design basis accident or transient when insufficient
electric power is available (e.g., single EDG failure) to operate two RHR
pumps in a subsystem.

RHR Suppression Pool Cooling
B 3.6.2.3

BASES

(continued)

APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break LOCAs.
The intent of the analyses is to
demonstrate that the heat removal capacity of the RHR
Suppression Pool Cooling System is adequate to maintain the
The
primary containment conditions within design limits.
suppression pool temperature is calculated to remain below
the design limit.
The RHR Suppression Pool Cooling System satisfies
Criterion 3 of the NRC Policy Statement.

LCO

During a DBA, a f..minium of one RHR suppression
. peel
.
oling
suby,•o-t
icrquird to m-aintain the pr-imlar-y containeemcnt
ism
. temperatur. bel.w design limits (Ref. 1).
peak pr...u. and
To ensure that thesc rcgquirl...nts are mot, two RHR

supprcooiefn peal cooling subsystcmoi (efnc in cach loop) mfust
be OPERABLE with pewcr fromf two safety rclatcd independent
pewcr supplies. (The two subsystcmo mfust be in 5cparatc
lReplace with B.3.6.2.3 Insert B

line valves arc commo..n to
leaps sincc the full flew tt
in a loop.)
Thcrefor
in
• the event of an
both oubsy.tcmo÷aeridet, at least onem
ic OPERABLE assuming the
. 'on'po
wor.t ease singl e a etiv efailurc. An RHR .uppr..
cooling subsystem is OPERABLE whcn onc of thc pumps, th4
o
a HPS, Syst
pumEp
rcm eap
appgciatcd hcat cxtrhangtri,

pproiding coolin to the heat cxchangcr and associatcd
piping, valves, instrumcntatien, and conltrols arc OPERABLE.
APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment and cause a
In
heatup and pressurization of primary containment.
MODES 4 and 5, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations in these MODES.
Therefore, the RHR Suppression
Pool Cooling System is not required to be OPERABLE in MODE 4
or 5.

ACTIONS

A.1
With one RHR suppression pool cooling subsystem inoperable,
the inoperable subsystem must be restored to OPERABLE status
within 7 days.
In this Condition, the remaining RHR
suppression pool cooling subsystem is adequate to perform
the primary containment cooling function.
However, the
(continued)
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During a DBA, a minimum of one RHR suppression pool cooling subsystem is
required to maintain the primary containment peak pressure and temperature
below design limits (Ref. 1).
To ensure that these requirements are met,
two RHR suppression pool cooling subsystems must be OPERABLE with power from
two safety related independent power supplies.
Therefore, in the event of
an accident, at least one subsystem is OPERABLE assuming the worst case
single active failure.
An RHR suppression pool cooling subsystem is
OPERABLE when one of the pumps, two heat exchangers in the same RHR
subsystem, the associated RHR heat exchanger cross tie line, two
HPSW System pumps capable of providing cooling to the two heat exchangers
and associated piping, valves, instrumentation, and controls are OPERABLE.

RHR Suppression Pool Cooling
B 3.6.2.3

BASES

(continued)

SURVEILLANCE
REQUIREMENTS

SR

3.6.2.3.1

Verifying the correct alignment for manual, power operated,
and automatic valves in the RHR suppression pool cooling
mode flow path provides assurance that the proper flow path
exists for system operation.
This SR does not apply to
valves that are locked, sealed, or otherwise secured in
position since these valves were verified to be in the
correct position prior to locking, sealing, or securing.
A
valve is also allowed to be in the nonaccident position
provided it can be aligned to the accident position within
the time assumed in the accident analysis.
This is
acceptable since the RHR suppression pool cooling mode is
manually initiated.
This SR does not require any testing or
valve manipulation; rather, it involves verification 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 Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
SR

ro-I

REFERENCES

PBAPS UNIT 3

3.6.2.3.2

Verifying that each required RHR pump develops a flow rate
1-999 gpm while operating in the suppression pool cooling
de with flow through the associated heat exchanger ensures
that pump performance has not degraded during the cycle.
Flow is a normal test of centrifugal pump performance
required by ASME Code (Ref. 3).
This test confirms one
point on the pump design curve, and the results are
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.
1.

UFSAR,

Section 14.6.3.

2.

NEDC-32988-A, Revision 2, Technical Justification to
Support Risk-Informed Modification to Selected Required
End States for BWR Plants, December 2002.

3.

ASME Code for Operation and Maintenance of Nuclear Power
Plants.
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Residual

Heat Removal

(RHR)

Suppression Pool Spray

BASES

BACKGROUND

lReplace with B.3.6.2.4Insert A-

Following a Design Basis Accident (DBA), the RHR Suppression
Pool Spray System removes heat from the suppression chamber
airspace.
The suppression pool is designed to absorb the
sudden input of heat from the primary system from a DBA or a
rapid depressurization of the reactor pressure vessel (RPV)
through safety/relief valves.
The heat addition to the
suppression pool results in increased steam in the
suppression chamber, which increases primary containment
pressure.
Steam blowdown from a DBA can also bypass the
suppression pool and end up in the suppression chamber
airspace.
Some means must be provided to remove heat from
the suppression chamber so that the pressure and temperature
inside primary containment remain within analyzed design
limits.
This function is provided by two redundant RHR
suppression pool spray subsystems.
The purpose of this LCO
is to ensure that both subsystems are OPERABLE in applicable
MODES.
The RHR System has two
.
ops.with cash loop eonsist ing ef

cxhngr ,and associ-.4atc
two motor- dr-ivoni pumfps, two hcat-ee
piping and valics. Thcrc arc two RHR sprsinpool sppray
subsystcefs pe
RHR Systm, loop. Thc four RH.R. supprcssio
pool spray subsystcms arc manually, inititd and
indcp•ndc-tly controllcd.

Thc

four

RHR sUpprpcssio

pool

spray subsystms pcrform..
s
hp supprcssion pool
pr•ay function
by circu..lating watcr fr. thc s
upp rcssion pool thrugh thc
RHR hcat cxrhangcrs and rcturni.ng it to thc suppr.ssion. pool

spray spargcrs. Each supprcssion pool spray spargcr linc i
RH'R supprcssioen pool spray subsystcms5 in
commonlef to-A
thc twovi
an RHR Systcm loop. Thc spargers only accomodatc a sm.all
portion of thc total RHR pumlp flow; thc rcmaindpconf the

flow rcturns to thc supprcssion pool through thc supprcssion*
pool coolinig rctuirnn linc. Thus, both suipprcssion pool
cooling and supprcssion pool spray functions arc pcr~pformd
whcnl thc Supprcssion Pool Spray Systcmf is initiatcd
44-9
Prcssurc Scrvicc Watcr, circuklating through thc tubc sidc ofthc hcat cxchangcrs, cxchangcs hcat with thc supprcssi on
pool water and dischar-gcs this hcat to thc cxtcrngal hcat
(continued)
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Each of the RHR suppression pool spray subsystems contains two motor driven
pumps, two heat exchangers and a heat exchanger cross tie line, which are
The two RHR suppression
manually initiated and independently controlled.
pool spray subsystems perform the suppression pool spray function by
circulating water from the suppression pool through the RHR heat exchangers
The spargers only
and returning it to the suppression pool spray spargers.
accommodate a small portion of the total RHR pump flow; the remainder of the
flow returns to the suppression pool through the suppression pool cooling
Thus, both suppression pool cooling and suppression pool spray
return line.
functions are performed when the Suppression Pool Spray System is initiated.
High Pressure Service Water, circulating through the tube side of the heat
exchangers, exchanges heat with the suppression pool water. and discharges
Either RHR suppression pool spray
this heat to the external heat sink.
subsystem is sufficient to condense the steam from small bypass leaks from
the drywell to the suppression chamber airspace during the postulated DBA.
Each suppression pool spray subsystem is equipped with an RHR heat exchanger
cross tie line, located downstream of each RHR pump discharge and upstream of
each heat exchanger inlet, which allows one RHR pump to be aligned to supply
both RHR heat exchangers in the same subsystem to remove additional heat from
The RHR heat
the suppression pool when only one RHR pump is available.
exchanger cross tie is normally closed, and is assumed by design basis
analyses to be placed in service one hour following a design basis accident
or transient when insufficient electric power is available to operate two RHR
pumps in a subsystem.

RHR Suppression Pool Spray
B 3.6.2.4

BASES

BACKGROUND
(continued)

*01v Any one of the four RHR suppression pooi spray
subsystems is sufficient to condense the steam fr
small
bypass leaks from the drywell to the suppression chmbe

airspace during the postulat-edOBA_.
APPLICABLE
SAFETY ANALYSES

Reference 1 contains the results of analyses used to predict
primary containment pressure and temperature following large
and small break loss of coolant accidents.
The intent of
the analyses is to demonstrate that the pressure reduction
capacity of the RHR Suppression Pool Spray System is
adequate to maintain the primary containment conditions
within design limits.
The time history for primary
containment pressure is calculated to demonstrate that the
maximum pressure remains below the design limit.
The RHR Suppression Pool Spray System satisfies Criterion 3
of the NRC Policy Statement.

LCO
IReplace with B.3.6.2.4 Insert B

in the event of a DRA, a minimum of one RR suppression pool
/'spray subsystem is required to mitigate potential bypas
/ leakage paths and maintain the primary containment peak
pressure blelw the design limits (Ref. 1).
To ensure that

these requirements are mct, two RHR suppression po
pa
subsystems (one in each loop) must be OPERABLE with power
from two safety related indepcndent power supplies. _+heý
two subsystems must bc in separate loops since the
suppression pool spray sparger line valves arecomnt
both subsystems ina•ielovo
Therefpre, in the event of an
accident, at least one subsystem is OPERABLE ass*uming. thei

worst case single active failue
An RHR suppression poo
spray subsystem is OPERABLE when one of thc pumps-, the
assoeiated heat exchanger, a HPSU System pump eapable of
providing cooling to the heat exchanger and assocaed
piping, valves, instrumentation, and controls are OPERABLE.
APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause pressurization of
primary containment.
In MODES 4 and 5, the probability and
consequences of these events are reduced due to the pressure
and temperature limitations in these MODES.
Therefore,
maintaining RHR suppression pool spray subsystems OPERABLE
is not required in MODE 4 or 5.
(continued)
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In the event of a DBA, a minimum of one RHR suppression pool spray subsystem
is required to mitigate potential bypass leakage paths and maintain the
To
primary containment peak pressure below the design limits (Ref. 1).
ensure that these requirements are met, two RHR suppression pool spray
subsystems must be OPERABLE with power from two safety related independent
Therefore, in the event of an accident, at least one
power supplies.
An RHR
subsystem is OPERABLE assuming the worst case single active failure.
suppression pool spray subsystem is OPERABLE when one of the pumps, two heat
exchanger in the same subsystem, the associated RHR heat exchanger cross tie
line, two HPSW System pumps capable of providing cooling to the two heat
exchangers and associated piping, valves, instrumentation, and controls are
OPERABLE."

HPSW System
B 3.7.1

B 3.7
B 3.7.1

PLANT SYSTEMS
High Pressure Service Water (HPSW)

System

BASES

BACKGROUND

lReplace with B 3.7.1 Insert A

The HPSW System is designed to provide cooling water for the
Residual Heat Removal (RHR) System heat exchangers, required
for a safe reactor shutdown following a Design Basis
Accident (DBA) or transient.
The HPSW System is operated
whenever the RHR heat exchangers are required to operate in
the shutdown cooling mode or in the suppression pool cooling
or spray mode of the RHR System.

l-eap-s.
Each loop is mfadc uip of a hcadcr, two 4i5OO qpmf
pumfps, a 5uction seurcc, valves, pipinlg anld associatcd
instrumcnltatien. Either- ofthc two leeps is capablc of

eperating to m~aintain

safe shutdown conditions.
he-pefe-re-there are two HrPSW . uboystc
.
,.
eaihh
cnioting
.b..y.tcm
of a H.PSW lo.p with
.. OPERABLE HPSW pump in the loo.p. Th
two 5uboyt

... are separated from' cah ether by normally

cloocd moitor opcratcd crozo tie valves, 5a that failurc of
enc suboystcmf will noet affcct the OPERABILITY of the othcr
subsy-s4-effl
A line eefnnccting the HPSW Syotcmf of caeh unfit
is also provyidcd. Scparnatien of the two unito4 HPSW Systcm
is prcvidcd by a..

fpirated valves.

r.i..

of two

lockcd elocd, manually

The HPtW Sy5.t..•

is dcig

with
gd

suffieiefnt rcdundancy so that no single activc comfponcnt
failure can prcvcnt it fromR aehicving it design function.
The HPSW Systcmf is dcocribcd in thc UFSAR, Scctien 10.7,
Rcfcrcncc 1.
Normal cooling water is pumped by the HPSW pumps from the
Conowingo Pond through the tube side of the RHR heat
exchangers, and discharges to the discharge pond.
The
required level for the HPSW pumps in the pump bay of the
pump structure is Ž 98.5 ft Conowingo Datum (CD) and
• 113 ft CD.
The minimum level ensures net positive suction
head and the maximum level corresponds to the level in the
pump bay with water solid up to the motor baseplate.
An
alternate supply and discharge path (from the emergency heat
sink) is available in the unlikely event the Conowingo dam
fails or the pond floods.
This lineup, however, has to be
manually aligned.
(continued)
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Each
The HPSW System consists of two independent and redundant subsystems.
subsystem is made up of a header, two 4500 gpm pumps, a suction source,
Either of the two subsystems
valves, piping and associated instrumentation.
is capable of providing the required cooling capacity with one pump operating
The two subsystems are separated from
to maintain safe shutdown conditions.
each other by a normally closed motor operated cross tie valve, so that
failure of one subsystem will not affect the OPERABILITY of the other
The normally closed cross tie valve is supplied with redundant
subsystem.
safety related power supplies to ensure that a single failure will not
A
prevent it from being opened when required during a design basis event.
Separation of
line connecting the HPSW System of each unit is also provided.
the two units HPSW Systems is provided by a series of two locked closed,
The HPSW System is designed with sufficient
manually operated valves.
active component failure can prevent it from
no
single
so
that
redundancy
The HPSW System is described in the UFSAR,
achieving its design function.
Section 10.7, Reference 1.

HPSW System
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APPLICABLE
SAFETY ANALYSES

I

d
.. L.......
i~J U, L,L.L to
4Ks
j .............
f sytom" .eff'
is 'fl't'lted
fflani'lH tofr-IFf
th" the
rerh'''
s automfatically
trippod
allow
diceo

"rnef. -I#
cquipmcnitgcncatos to automatically powor ongly that
ncossary to roflood thc cor.
Thc systcm is assumcd in thc
analysis to hbo anually started 10 min.ut.s aftr the LOCA.
The RHR Systm dcsign pc•rFits the systcm to bo initiatcd as
carly as 5 mlinutos aftor LPCI initiation.

The HPSW System removes heat from the suppression pool to
limit the suppression pool temperature and primary
containment pressure following a LOCA.
This ensures that
the primary containment can perform its function of limiting
the release of radioactive materials to the environment
following a LOCA.
The ability of the HPSW System to support
long term cooling of the reactor or primary containment is
discussed in References 2 and 3.
These analyses explicitly
assume that the HPSW System will provide adequate cooling
support to the equipment required for safe shutdown.
These
analyses include the evaluation of the long term primary
containment response after a design basis LOCA.

The safcty analyses for long tormf cooling were porformoid for/various
R,

combinations of RHR System failures.

The worst case

B3.-1::nser Csingle failuro that wouild affect thc por-formffanco of thc HPSW
Repacewih
i

,.epiacewt.B37.1..InseC.
Systm is

any failuro that wouild disable ono loop of the

11PS
Syteff.
s discussod in the UFSAR, Soction 14.6.3(Rof. 4) for thoso anlalysos, mfanual initiation of the
OPERABLE HPSW subsystcm. and the asciat.d

.HRSystom is

assumed to occur 10 minutes aftor a D^A. Tho HPSW flow
assumoed in the anlalysos is 1500 gpmf with ono pumfp oporating
in once loop, providingg flow throubgh onoe RHO heat cxcHangcrp.
In tphis, case, thmexu supprssieon chambdes
r watecr
tcmfpcraturo and prossuro arc 2962F and approximfatoly-j
33 psmig, rospoctivoly, vie!! bolow thc dcsignq tom~poraturo of2810 F and mnax imffum allo1
waboe prossuroe of 56 psi g.
The HPSW System satisfies Criterion 3 of the NRC Policy
Statement.

LCO

ATwo HPSW subsystoms are required toA- -ho PERABLE to provido
the roequirod rdundancy toefcsure thot the syst.. fun.tions
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to rcmovo post accident hcat loads, assum.ing thc worst ca

singlo activo familuroe occurs coincidcnt with thc loss of
offsitc powcr.
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The system is initiated manually from the control room.
If operating during
a loss of coolant accident (LOCA),
the system is automatically tripped to
allow the diesel generators to automatically power only that equipment
necessary to reflood the core.
The system (using a single HPSW pump) is
assumed in the analysis to be manually started 10 minutes after the LOCA.
At
one hour after the LOCA, a second HPSW pump is assumed to be started, with
the HPSW cross tie line placed in service if required to provide cooling
water to two RHR heat exchangers.
The RHR System design permits the system
to be initiated as early as 5 minutes after LPCI initiation.

Bases 3.7.1 Insert C
The safety analyses for long term cooling were performed for various
combinations of RHR System failures.
The worst case single failure that
would affect the performance of the HPSW System is any failure that would
disable one HPSW subsystem.
As discussed in the UFSAR, Section 14.6.3 (Ref.
4) for these analyses, manual initiation of the OPERABLE HPSW subsystem and
the associated RHR System is assumed to occur 10 minutes after a DBA.
Manual
alignment of the HPSW cross tie is assumed at 1 hour after a DBA, with a
failure of a single diesel generator, to ensure that two HPSW pumps are
available to provide the required cooling flow to two RHR heat exchangers
within a containment cooling/spray subsystem.
Opening of the cross tie motor
operated valve removes separation between the two HPSW subsystems; however,
because the cross tie valve is opened only after a single diesel generator
failure has occurred, an additional failure does not need to be considered,
and independence of the two HPSW subsystems is not required following the DBA
with a single diesel generator failure.
The HPSW flow assumed in the analyses is 4500 gpm per pump with two pumps
operating providing flow through the two required RHR heat exchangers.
In
this case, the maximum suppression chamber water temperature and pressure are
less than or equal to 188 0 F and 43 psig, respectively, well below the design
temperature of 281°F and maximum allowable pressure of 56 psig.

Bases 3.7.1 Insert 0
Two HPSW subsystems and the HPSW cross tie line (which allows two HPSW
subsystems within the same unit to be connected) are required to be OPERABLE
to provide the required redundancy to ensure that the system functions to
remove post accident heat loads, assuming the worst case single active
failure occurs coincident with the loss of offsite power.

BASES

LC
:0
(continued)
Two pumpsiare

A HPSW subsystem is considered OPERAB
an
One -pw*p-is- OPERABLE;
a.
b.

The HPSW crossstie is OPERABLE
when:
a. The HPSW cross tie valve is
OPERABLE, and
b. An OPERABLE flow path is
capable of cross-connecting or
isolat ing the two HPSW
subsystems.
APPLICABILITY

HPSW System
B 3.7.1
Additionally, the HPSW
cross tie valve (which allows
the two HPSW subsystems
to be connected) must be
closed so that faiilure of one
when: subsystem will not affect the
subsystems.
OPERABILITY of the other

L
h is capable of taking suction
An OPERABLE flow
from the pump
ructure and transferring the water to
RHR heat exchanger at the assumed flow
the requi

An adequate suction source is not addressed in this LCO
since the minimum net positive suction head (98.5 ft
Conowingo Datum (CD) in the pump bay) and normal heat sink
temperature requirements are bounded by the emergency
service water pump and normal heat sink requirements
(LCO 3.7.2, "Emergency Service Water (ESW) System and Normal
Heat Sink").

In MODES 1, 2, and 3, the HPSW System is required to be
OPERABLE to support the OPERABILITY of the RHR System for
primary containment cooling (LCO 3.6.2.3, "Residual Heat
Removal (RHR) Suppression Pool Cooling," and LCO 3.6.2.4,
"Residual Heat Removal (RHR) Suppression Pool Spray") and
decay heat removal (LCO 3.4.7, "Residual Heat Removal (RHR)
The Applicability
Shutdown Cooling System-Hot Shutdown").
is therefore consistent with the requirements of these
systems.
In MODES 4 and 5, the OPERABILITY requirements of the HPSW
System are determined by the systems it supports, and
therefore, the requirements are not the same for all facets
Thus, the LCOs of the RHR
of operation in MODES 4 and 5.
shutdown cooling system, which requires portions of the HPSW
System to be OPERABLE, will govern HPSW System operation in
MODES 4 and 5.

ACTIONS

A.1
With one HPSW subsystem inoperable, the inoperable HPSW
subsystem must be restored to OPERABLE status within 7 days.
With the unit in this condition, the remaining OPERABLE HPSW
subsystem is adequate to perform the HPSW heat removal
However, the overall reliability is reduced
function.
because a single failure in the OPERABLE HPSW subsystem
(continued)

PBAPS UNIT 3

B 3.7-3

Revision No.

89
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BASES

ACTIONS

A.1

(continued)

could result in loss of HPSW function.
The Completion Time
is based on the redundant HPSW capabilities afforded by the
OPERABLE subsystem and the low probability of an event
occurring requiring HPSW during this period.

I

Insert B 3.7.1 Insert E

C.1

13.1

The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if an inoperable HPSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.

If one HPSW subsystem is inoperable and not restored within the
provided Completion Time, the plant must be brought to a
To
condition in which the overall plant risk is minimized.
achieve this status, the plant must be brought to at least MODE
3 within 12 hours. Remaining in the Applicability of the LCO is
acceptable because the plant risk in MODE 3 is similar to or
lower than the risk in MODE 4 (Ref. 5) and because the time
spent in MODE 3 to perform the necessary repairs to restore the
However, voluntary
system to OPERABLE status will be short.
entry into MODE 4 may be made as it is also an acceptable lowrisk state. The allowed Completion Time is 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 both HPSW subsystems inoperable, the HPSW System is not
At least one
capable of performing its intended function.
subsystem must be restored to OPERABLE status within
8 hours.
The 8 hour Completion Time for restoring one HPSW
subsystem to OPERABLE status, is based on the Completion
Times provided for the RHR suppression pool cooling and
spray functions.
The Required Action is modified by a Note indicating that
the applicable Conditions of LCO 3.4.7, be entered and
Required Actions taken if an inoperable HPSW subsystem
results in an inoperable RHR shutdown cooling subsystem.
This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components.
(continued)
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B.1
With an inoperable cross tie line, the HPSW cross tie line must be restored
to an OPERABLE status within 7 days.
With an INOPERABLE HPSW cross tie line,
if no additional failures occur, and two HPSW subsystems are OPERABLE, then
the two OPERABLE pumps and flow paths ensure two HPSW pumps are available to
provide adequate heat removal capacity following a design basis accident.
However, the overall reliability is reduced because a single failure in the
HPSW System could result in a loss of HPSW system function.
Therefore,
continued operation is permitted only for a limited time.
The Completion
Time is based on remaining heat removal capacity, and the low probability of
a DBA occurring during this period.

HPSW System
*B 3.7.1

BASES
/-

D.1 and

ACTIONS
(continued)

E.1 and E.2

.1

D.3

If the HPSW subsystems cannot be restored to OPERABLs§It5
within the associated Completion Time of Condition 6, 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 12 hours and in MODE 4 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.

SR

SURVEILLANCE
REQUIREMENTS

3.7.1.1

Verifying the correct alignment for each manual and power
operated valve in each HPSW subsystem flow path provides
assurance that the proper flow paths will exist for HPSW
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.
A valve is also
allowed to be in the nonaccident position, and yet
considered in the correct position, provided it can be
realigned to its accident position.
This is acceptable
because the HPSW System is a manually initiated system.
This SR does not require any testing or valve manipulation;
rather, it involves verification 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.

Add B 3.7.1 Insert FI
_

REFERENCES

NEDC-33566P, "Safety Analysis
Report for Exelon Peach Bottom
Atomic Power Station, Units 2 and
3, Constant Pressure Power
Uprate," Revision 0.

PBAPS UNIT 3

The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.

1.

UFSAR,

Section 10.7.

2.

UFSAR,

Chapter 14.

3.

,
NEDC
32183P, "P....

Rerat

Safety
. Analysis Repert For

Peach Bottom 2 & 3," May 1993.
4.

UFSAR,

Section 14.6.3.

5.

NEDC-32988-A, Revision 2, Technical Justification to
Support Risk-Informed Modification to Selected Required
End States for BWR Plants, December 2002.

B 3.7-5

Revision No.

87

Bases 3.7.1 Insert F
SR 3.7.1.2
Verification of manual transfer between the normal and alternate power source
(4 kV emergency bus) for the HPSW cross tie motor operated valve demonstrates
that AC power will be available to operate the valves following loss of power
The ability to provide power to the HPSW
to one of the 4kV emergency buses.
cross tie from either 4 kV emergency bus ensure that a single failure of a DG
will not result in failure of the HPSW cross tie; therefore, failure of the
manual transfer capability will result in inoperability of the HPSW cross
tie. The Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.
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BASES

BACKGROUND

The Main Turbine Bypass System is designed to control steam
pressure when reactor steam generation exceeds turbine
requirements during unit startup, sudden load reduction, and
It allows excess steam flow from the reactor to
cooldown.
122.4 1
- the condenser without goin
hrough the turbine.
The bypass
capacity of the system is 2-6% of the Nuclear Steam Supply
System rated steam flow.
Sudden load reductions within the
capacity of the steam bypass can be accommodated without
safety relief valves opening or a reactor scram.
The Main
Turbine Bypass System consists of nine modulating type
hydraulically actuated bypass valves mounted on a valve
manifold.
The manifold is connected with two steam lines to
the four main steam lines upstream of the turbine stop
valves.
The bypass valves are controlled by the bypass
control unit of the Pressure Regulator and Turbine Generator
Control System, as discussed in the UFSAR, Section 7.11.3
(Ref. 1).
The bypass valves are normally closed.
However,
if the total steam flow signal exceeds the turbine control
valve flow signal of the Pressure Regulator and Turbine
Generator Control System, the bypass control unit processes
these signals and will output a bypass flow signal to the
bypass valves.
The bypass valves will then open
sequentially to bypass the excess flow through connecting
piping and a pressure reducing orifice to the condenser.

APPLICABLE
SAFETY ANALYSES

The Main Turbine Bypass System is expected to function
during the electrical load rejection transient, the turbine
trip transient, and the feedwater controller failure maximum
demand transient, as described in the UFSAR,
Section 14.5.1.1 (Ref. 2), Section 14.5.1.2.1 (Ref. 3), and
Section 14.5.2.2 (Ref. 4).
However, the feedwater
controller maximum demand transient is the limiting
licensing basis transient which defines the MCPR operating
limit if the Main Turbine Bypass System is inoperable.
Opening the bypass valves during the pressurization events
mitigates the increase in reactor vessel pressure, which
affects the MCPR during the event.
The Main Turbine Bypass System satisfies Criterion 3 of the
NRC Policy Statement.
(continued)
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(continued)

LCO

APPLICABILITY

ACTIONS

The Main Turbine Bypass System is required to be OPERABLE to
limit peak pressure in the main steam lines and maintain
reactor pressure within acceptable limits during events that
cause rapid pressurization, so that the Safety Limit MCPR is
not exceeded.
With the Main Turbine Bypass System
inoperable, modifications to the APLHGR operating limits
(LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)"), the MCPR operating limits (LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)"), and the LHGR operating limits
(LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be
applied to allow this LCO to be met.
The operating limits
for the inoperable Main Turbine Bypass System are specified
in the COLR.
An OPERABLE Main Turbine Bypass System
requires the minimum number of bypass valves, specified in
the COLR, to open in response to increasing main steam line
pressure.
This response is within the assumptions of the
applicable analyses (Refs. 2, 3, and 4).
The Main Turbine Bypass System is required to be OPERABLE at
Ž2-%
RTP to ensure that the fuel cladding integrity Safety
mit and the cladding 1% plastic strain limit are not
Sviolated d n the a licable safety analyses transients.
As discussed in the Base for LCO 3.2.3, "LINEAR HEAT
GENERATION RATE (LHGR),",
nd LCO 3.2.2, sufficient margin to
these limits exists at <
% RTP.
Therefore, these
requirements are only necessary when operating at or above
this power level.

A.1
If the Main Turbine Bypass System is inoperable (one or more
required bypass valves as specified in the COLR inoperable),
or the required thermal operating limits for an inoperable
Main Turbine Bypass System, as specified in the COLR, are
not applied, the assumptions of the design basis transient
analyses may not be met.
Under such circumstances, prompt
action should be taken to restore the Main Turbine Bypass
System to OPERABLE status or adjust the thermal operating
limits accordingly.
The 2 hour Completion Time is
reasonable, based on the time to complete the Required
Action and the low probability of an event occurring during
this period requiring the Main Turbine Bypass System.
(continued)
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ACTIONS
(continued)
If the Main Turbine Bypass System cannot e restored to
OPERABLE status or the required thermal op rating limits for
an inoperable Main Turbine Bypass S)ttem a e not applied,
THERMAL POWER must be reduced to < -2&% RTP.'# As discussed in
the Applicability section, operation at < _4% RTP results in
sufficient margin to the required limits, and the Main
Turbine Bypass System is not required to protect fuel
integrity during the applicable safety analyses transients.
The 4 hour Completion Time is reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner without challenging
unit systems.

SURVEILLANCE
REQUIREMENTS

SR

3.7.6.1

Cycling each main turbine bypass valve through one complete
cycle of full travel demonstrates that the valves are
mechanically OPERABLE and will function when required.
The
Surveillance Frequency is controlled under the Surveillance
Frequency Control Program.

SR

3.7.6.2

The Main Turbine Bypass System is required to actuate
automatically to perform its design function.
This SR
demonstrates that, with the required system initiation
signals, the valves will actuate to their required position.
The Surveillance Frequency is controlled under the
Surveillance Frequency Control Program.
(continued)
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BACKGROUND
(continued)

The onsite standby power source for the four 4 kV emergency
buses in each unit consists of four DGs.
The four DGs
provide onsite standby power for both Unit 2 and Unit 3.
Each DG provides standby power to two 4 kV emergency busesone associated with Unit 2 and one associated with Unit 3.
A DG starts automatically on a loss of coolant accident
(LOCA) signal (i.e., low reactor water level signal or high
drywell pressure signal) from either Unit 2 or Unit 3 or on
an emergency bus degraded voltage or undervoltage signal.
After the DG has started, it automatically ties to its
respective bus after offsite power is tripped as a
consequence of emergency bus undervoltage or degraded
voltage, independent of or coincident with a LOCA signal.
The DGs also start and operate in the standby mode without
tying to the emergency bus on a LOCA signal alone.
Following the trip of offsite power, all loads are stripped
from the emergency bus.
When the DG is tied to the
emergency bus, loads are then sequentially connected to its
respective emergency bus by individual timers associated
with each auto-connected load following a permissive from a
voltage relay monitoring each emergency bus.
In the event of a loss of both offsite power sources, the
ESF electrical loads are automatically connected to the DGs
in sufficient time to provide for safe reactor shutdown of
both units and to mitigate the consequences of a Design
Basis Accident (DBA) such as a LOCA.
Within 59 seconds
after the initiating signal is received, all automatically
connected loads needed to recover the unit or maintain it in
a safe condition are returned to service.
The failure of
any one DG does not impair safe shutdown because each DG
serves an independent, redundant 4 kV emergency bus for each
unit.
The remaining DGs and emergency buses have sufficient
capability to mitigate the consequences of a DBA, support
the shutdown of the other unit, and maintain both units in a
safe condition.
Ratings for the DGs satisfy the requirements of Regulatory
Guide 1.9 (Ref. 12) .x..pt that the leading
,
f 9G E2 m.ay

exeeed the 2000 heur rating dun ng the fi rzt 10 mfi nutes of aPBA LOCA.

Each of the four DGs have the following ratings:

a.

2600 kW-continuous,

b.

3000 kW-2000 hours,

c.

3100 kW-200 hours,

d.

3250 kW-30 minutes.
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ACTIONS
(continued)

A.1
With fuel oil level < 3-l-,000 gal in a storage tank (which
includes margin for the unusable volume of oil), the 7 day
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.

Full load operation required for an inadvertent start
while at minimum required level; or

b.

Feed and bleed operations that 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 required level prior to declaring the DG
inoperable.
This period is acceptable based on the remaining
capacity (> 6 days), the fact that procedures will be
initiated to obtain replenishment, and the low probability of
an event during this brief period.

B.1
With lube oil inventory < 350 gal, sufficient lube oil to
support 7 days of continuous DG operation 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 for obtaining 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.
(continued)
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