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PROPOSED LICENSE AMENDMENT

NUMEERS 285 FOR UNIT 1 OPERATING LICENSE NO. NPF-14

AND 253 FOR UNIT 2 OPERATING LICENSE NO. NPF-22

CONSTANT PRESSURE POWER UPRATE Docket Nos. 50-387
PL.A-6002 and 50-388

References: 1. U. S. Nuclear Regulatory Commission, Regulatory Guide 1.174 “An
Approach for Using Probabilistic Risk Assessment in Risk-Informed
Decisions on Plant-Specific Changes to the Licensing Basis,”
November, 2002.

2. PPL Letter PLA-5931, Britt T. McKinney (PPL) to USNRC,
“Susquehanna Steam Electric Station Proposed License Amendment
Numbers 279 for Unit 1 Operating License No. NPF-14 and 248 for Unit 2
Operating License No. NPF-22 ARTS/MELLLA Implementation,” dated
November 18, 2005.

3. PPL Letter PLA-5963, Britt T. McKinney (PPL) to USNRC,
“Susquehanna Steam Electric Station Proposed Amendment No. 281 to
License NPF-14 and Proposed Amendment No. 251 to License NPF-22:
Application for License Amendment and Related Technical Specification
Changes to Implement Full-Scope Alternative Source Term in Accordance
With 10 CFR 50.67,” dated October 13, 2005.

4. PPL Letter PLA-5933, Britt T. McKinney to USNRC “Susquehanna

Steam Electric Station Proposed Amendment No. 280 to Unit 1 Facility

Operating License NPF-14 and Proposed Amendment No. 249 to Unit 2

Facility Operating License NPF-22: Revise Technical Specification 3.4.10

RCS Pressure and Temperature (P/T) Limits,” dated October 5, 2005. /

-

AFPO(



-2- Document Control Desk
PLA-6002

Pursuant to 10 CFR 50.90, PPL Susquehanna LLC (PPL), hereby requests approval of
amendments to the Susquehanna Steam Electric Station (SSES) Unit 1 and Unit 2
Operating Licenses (OLs) and Technical Specifications (TS), as described in the
enclosure.

The proposed change would increase the maximum power level authorized by

Section 2.C (1) from 3489 megawatts thermal (MW£) to 3952 MWt, an approximate

13 percent increase in thermal power. The proposed Constant Pressure Power Uprate
(CPPU) represents an increase of approximately 20 percent above the Original Licensed
Thermal Power (OLTP).

NRC approval of the requested increase in reactor thermal power level would allow PPL
to implement operational changes to generate and supply a higher steam flow to the
turbine generator. Higher steam flow is accomplished by increasing the reactor power
along specified control rod and core flow lines. This increase in steam flow will enable
increasing the electrical output of the plant.

As part of the Susquehanna CPPU request, PPL is proposing the following changes to the
licensing basis:

1. Modification of the Standby Liquid Control System for single pump operation and
use of enriched Boron,

2. Change of the Local Power range Monitor (LPRM) Technical Specification
calibration interval,

3. Installation of a manually operated valve in the Ultimate Heat Sink (UHS) and a
UHS analysis methods change, and

4. A containment analysis methods change

5. Addition of a Technical Specification to “3.7 Plant Systems,” namely “3.7.8 Main
Turbine Pressure Regulation System.” Note that the new Technical Specification
has been patterned on a similar Technical Specification “3.7.6 Main Turbine
Bypass System.”

The descriptions and technical evaluations of these proposed changes are contained in the
enclosure.
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As demonstrated in the enclosed evaluation, the proposed amendments do not involve a
significant hazard consideration.

PPL plans to implement the first step of the uprate (approximate 7 % increase) for Unit 2
before restart from the refueling outage currently planned for the Spring 2007.

Therefore, to support the PPL schedule for the first power uprate step, and for subsequent
reload core design and outage planning, PPL requests that the proposed changes be
approved by June 30, 2007.

Implementation of the first step of the uprate is planned to be completed within

120 days from startup (entry into Mode 2) following the Spring refueling outages in 2007
for Unit 2; and 2008 for Unit 1. The remaining portion of the uprate is planned to be
implemented within 120 days from startup following the Spring 2009 Refueling Outage
for Unit 2; and 2010 for Unit 1.

The erclosure to this letter contains PPL's evaluation of this proposed change. Includsd
are a description of the proposed changes, technical analysis of the changes, regulatory
safety analysis of the change (No Significant Hazards Consideration and the Applicable
Regulatory Requirements/Criteria), and environmental consideration.

Attachment 1 is a mark-up of the Technical Specifications and the Operating License,
showing the proposed changes.

Attachment 2 is a mark-up of the associated Technical Specification Bases, provided for -
information.

Attachment 3 contains a Supplemental Environmental Report supporting a conclusion of
no significant impact.

The technical bases for this request follows the guidelines contained in General Electric
(GE) Licensing Topical Reports (LTR) NEDC-33004P-A, “Constant Pressure Power
Uprate” (CLTR). NRC has approved use of this LTR for reference as a basis for a power
uprate license amendment request with the exception of the CLTR’s proposed
elimination of large transient testing. Attachment 4 contains the Power Uprate Safety
Analysis Report (PUSAR). The PUSAR is an integrated summary of the results of the
safety analysis and evaluations performed specifically for the SSES CPPU. The PUSAR
contairs information, which GE and which AREVA NP, Inc. (referred to throughtout the
remainder of this rcquest as Framatome ANP, Inc.) consider proprietary. GE requests
and Framatome ANP, Inc. requests that their respective proprictary information be
withhe.d from public disclosure in accordance with 10 CFR 2.390(a)4 and 9.17(a)4.



-4- Document Control Desk
PLA-6002

Affidavits supporting these requests are included with Attachment 5.
A non-proprietary version of the report is provided in Attachment 6.

Attachment 7 provides a list of completed and currently planned modifications for CPPU
implementation. These modifications will be implemented during five refueling outages
[Spring Outage 2006 through the Spring Outage 2010]. Modifications performed during
the Spring 2006 Outage (U1-14) and Spring 2008 Outage (U1-15) will allow for an
approximate 7 % increase in Unit 1 CLTP. Modifications performed in the Spring 2007
Outage: (U2-13) will allow for an approximate 7 % increase in Unit 2 CLTP.
Modifications performed during the Spring 2009 Unit 2 Outage (U2-14) and the Spring
2010 Unit 1 Outage (U1-16) will allow for the remaining approximate 7 % increase in
Units 2 and 1 CLTP, respectively.

The amount of the additional 7% which can be used will be dependent on atmospheric
conditions, since the SSES generators will become the component which limits electrical
generation. Reactor power will be manipulated to maintain a maximum generator output,
therefore the CPPU licensed core thermal power will only be achieved during hot
summer conditions.

The list of modifications in Attachment 7 are planned actions, which do not constitute
regulatory commitments by PPL. The modifications listed in Attachment 7 are being
implemented in accordance with the requirements of 10 CFR 50.59 and do not require:
NRC review and approval.

Attachment 8 provides the Startup Testing plan, which specifies the EPU testing at the
power levels listed above, in the description of Attachment 8, and a comparison of Initial

Startup Testing and EPU Testing. The only large transient test that PPL proposes to
perforra is a condensate pump trip. Attachment 8 includes a justification for exceptions
to the other large transient tests. This enclosure supplements PUSAR Section 10.4.

Attachment 9 provides a summary of the PPL Flow Induced Vibration Extent of
Condition (EOC) completed or currently planned reviews to address the potential for
increased flow-induced vibration. PPL has actively participated in the BWR Owners
Group EPU Committee.

Attachment 10 is a summary of the actions completed or currently planned to ensure the
integrity of the steam dryer at CPPU conditions. Attachment 10 contains a summary of
the current condition of the dryer, the 1986 dryer instrumented test report, and an
evaluation of the current dryer stresses and margins. It includes an assessment of the
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potential for acoustic resonances, based on calculated and scale model testing.
Attachment 10 also provides the plan for completing the dryer startup monitoring.

Attachment 11 is a summary of grid impact studies which demonstrate that the CPPU
will not have a significant effect on the reliability or operating characteristics of SSES or
on the offsite system.

Attachment 12 is a markup of the review matrices contained in NRC’s “Review Standard
for Extended Power Uprates” (RS-001), with cross-references to the CLTR, as well as the
SSES PUSAR and FSAR.

Attachment 13 provides a mark-up of the BWR Template Safety Evaluation contained in
RS-001. Note that the PPL FSAR includes an evaluation of SSES with respect to the
General Design criteria. The Attachment 13 mark-up of the BWR Template Safety
Evaluation includes only the changes to the relevant Evaluations or Conclusions of the
Inserts. Unchanged material is not included.

Attachment 14 is the non-proprietary version of the Steam Dryer Structural Evaluation.

This license amendment request, while not being submitted as a risk informed licensing
action as discussed in Regulatory Guide 1.174, has been evaluated from arisk
perspective, as described in Section 10.5 of the PUSAR .

PPL has previously requested approval of amendments to the SSES Technical
Specifications to permit implementation of Average Power Range Monitor/Rod Block
Monitcr/Technical Specifications/Maximum Extended Load Line Limit Analysis
(ARTS/MELLLA), in Reference 2. ARTS/MELLLA supports operation of SSES in a
core flow region, which is above the rated rod line. Implementation of ARTS will
increase plant efficiency by updating the thermal limits requirements. Approval of
ARTS/MELLLA is necessary to support implementation of EPU for the first approxiraate
7 % increase in CLTP for each unit.

PPL has also previously requested approval of amendments to Technical Specifications
for a full scope application of an Alternative Source Term (Reference 3). Reference 3
evaluations were performed at the CPPU power level. The CPPU was analyzed and the
PUSAR was prepared based on AST methodology. The results indicate that offsite ar.d
control room doses are within the regulatory limits. This CPPU submittal includes a
change in the required volume of sodium pentaborate solution, which bounds the change
in volume required for CPPU operation. Approval of AST is necessary to support
implementation of EPU for the first approximate 7 % increase in CLTP for each unit.



-6- Document Control Desk
PLA-6002

PUSAR Section 3.2.1, “Reactor Vessel Fracture Toughness,” states that the Technical
Specification Pressure-Temperature (P-T) Curves have been revised. PPL modified the
P-T curves for the reactor coolant system to accommodate CPPU conditions. PPL
submitted revised P-T curves in Reference 4 for the current 40 year licensed life of the
units. PPL will provide the technical bases for the P-T curves for the renewed license
period at CPPU conditions for the planned License Renewal Application.

There are no regulatory commitments associated with the proposed changes.

The nezd for the changes has been discussed with the SSES NRC Project Manager.

The proposed changes have been reviewed by the SSES Plant Operations Review
Committee and by the Susquehanna Review Committee. In accordance

with 10 CFR 50.91(b), PPL is providing the Commonwealth of Pennsylvania with a copy

of this proposed License Amendment request.

If you have any questions or require additional information, please contact
Mr. John M. Oddo at (610) 774-7596.

I declare under penalty of perjury that the foregoing is true and correct.

Executzd on: 3 “9@' '@

Qfx“/vf( ~

B. T. McKinney

Enclosure:
PPL Susquehanna Evaluation of the Proposed Changes
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Attachments:

~ Attachment 1 Proposed Technical Specification Changes (Mark-up)

Attachment 2 Changes to Technical Specifications Bases Pages
| (Mark-up, Provided for Information)
~ Attachment 3 Supplemental Environmental Report
- Attachment 4 PUSAR (GE Proprietary, Framatome Proprietary and Affidavits)
Attachment 5 GE and Framatome ANP Affidavits
Attachment 6 PUSAR (Non-proprietary)
Attachment 7 List of Planned Modifications
- Attachment 8 Startup Testing
Attachment 9 Flow Induced Vibration Piping/Components Evaluation
Attachment 10 Steam Dryer Structural Evaluation
Attachment 11 Grid Stability and Evaluation
Attachment 12 RS-001 — Standard Review Plan Correlation Matrices
Attachment 13 RS-001 — Safety Evaluation Template
Attachment 14 Steam Dryer Structural Evaluation (Non-Proprietary)

Copy: NRC Region I
' Mr. A. Blamey, NRC Sr. Resident Inspector
Mr. R. V. Guzman, NRC Project Manager
~ Mr. R. Janati, DEP/BRP
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PPL Evaluation

SUBJECT: PPL SUSQUEHANNA EVALUATION OF PROPOSED CHANGES TO
UNIT 1 AND UNIT 2 OPERATING LICENSES AND TECHNICAL
SPECIFICTIONS FOR EXTENDED POWER UPRATE (EPU)
OPERATION

1. DESCRIPTION

Extended Power Uprate

The proposal would increase the Susquehamia Steam Electric Station's (SSES) licensed thermal -
power to 3952 Megawatts Thermal (MWt), which is 20 percent above the original Rated
Thermal Power (RTP) of 3293 MW, and approximately 13 percent above the current RTP of
3489 MWt.

NRC approval of the requested increase in reactor thermal power level will alldw PPL to
implement operational changes to generate and supply a higher steam flow to the
turbine-generator. Higher steam flow is accomplished by increasing the reactor power along
specified control rod and core flow lines. This increase in steam flow will enable increasing
the electrical output of the plant.

The technical bases for this request follows the guidelines contained in the NRC-Apbroved GE
~ Nuclear Energy (GENE) Licensing Topical Report (LTR) for Extended Power Uprate (EPU)
. Safety Analysis, NEDC-33004P-A “Constant Pressure Power Uprate” (CLTR) (Reference 1).

The proposed amendments include supporting changes to the Unit 1 and Unit 2 Operatmg
Licenses and Technical Spemﬁcatlons neccssary to implement the increased power level.

As part of the PPL EPU request, PPL is also proposing the following changes to the lxcensmg
basis:

1. Modification of the Standby quuld Control System for smgle pump operatlon and
use of enriched Boron,

" 2. Change of the Local Power Range Momtor (LPRM) Technical Spemﬁcatlon
calibration mterval

3. Installation of a manually operated valve in the Resfdual Heat Removal Service
Water (RHRSW) and Ultimate Heat Sink Systems and a methods change, and

4. A containment analysis methods change
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PPL. proposes to perform the fol]owing revisions:

S dby ngllld Control System Technical Spec1ficatlon Change '

The proposal would change the Standby L1qu1d Control (SLC) system Technical
Specification 3.1.7. The proposed change is required to support the planned Susquehanna
Steam Electric Station (SSES) Constant Pressure Power Uprate (CPPU). In support of the
uprete, the SSES ATWS evaluation was re-analyzed to demonstrate continued compliance
with. 10 CFR 50.62.

To support the extended power uprate, PPL proposes to use a sodium pentaborate solution
with. a higher enrichment. With a higher enrichment, a lower solution weight-percent, lower
concentrations, and lower tank volume are required. In addition, with the replacement of the
existing SLC solution, system operation can change from two pumps, to a single pump. This
will allow for a reduction in the required pump flow and discharge pressure, due to a lower
- system back pressure.

LPRM Calibration Interval Technical Speciﬁcation SR Frequency Change

. The proposed change would revise the calibration frequency requirement for the Local Power
Range Monitors (LPRMs) from 1000 MWD/MT to 2000 MWD/MT average core exposure.
By extending the LPRM calibration frequency, this surveillance may be better scheduled to
coincide with other LPRM testing and control rod sequence exchanges. In addition, this will
reduce operatirig time on the Traversing Incore Probe (TIP) system potentially resulting in
the rieed for fewer repairs in a high radiation area. The time Primary Containment Isolation’
TIP Ball Valves are open will be further reduced. :

Residual Heat Removal Service Water (RHR Sewyce Water) Ultlmate Heat Sink System

Techmcal Spemﬁcatlon and Methods Change

_PPL proposes to add a manual spray bypass isolation valve to mitigate the effects of a failure of
an existing spray array bypass isolation valve to close for the design basis event at CPPU
conditions. It is also proposed that the small spray arrays be used to dissipate heat in the event
that the large spray array valves fail to open for the design basis event at CPPU conditions.

The manual spray array isolation valves and the small spray arrays are credited in the Ultimate
Heat Sink (UHS) safety analysis which is performed to demonstrate that the UHS will
maintain a maximum design temperature of 97°F following a design basis LOCA in one unit
and concurrent safe shutdown of the other unit under CPPU conditions.

The new manual spray array bypass line valve on each spray loop is being installed in a valve
vault for physical protection. Each valve will be capable of being operated from outside the
vault with the use of a reach rod and a detachable valve handle that will be staged in a specific
location. No other special tools are required for operation of the new valves.
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PPL. proposes to modify the Residual Heat Removal Service Water (RHRSW) and UHS ‘
Technical Specification 3.7.1 to add the manual spray array bypass isolation valves and small
spray array isolation valves. In support of the proposed CPPU, re-evaluation of the UHS
performance analysis was required. Re-evaluation of the UHS response for the design basis
event was performed using the SSES Current Licensing Basis methodology. However, an
alternate analytical element was employed for the calculation of decay heat. This element is
not part of the SSES current UHS analytical bases. The revised analysis used decay heat
values calculated per the ANSI/ANS 5.1-1979 decay heat model, with a two-sigma
uncertainty instead of the Branch Technical Position ASB 9-2 model which is the current
SSES licensing basis. NRC review and approval is requested for the use of this element
because it is a change to the current methodology which results in less conservative results.

Containment Analysis Methodlehanqe

In support of the proposed CPPU, re-evaluation of the DBA-LOCA containment analyses
was required. Re-evaluation of the associated long-term response analyses were performed -
by General Electric with the SHEX code, which is the SSES Current Licensing Basis
methodology. With respect to the revised analysis, two alternate analytical elements were
employed. ‘These alternate elements are consistent with GE’s current industry practices for
re-evaluating containment response. However, they are not part of the SSES current
containment analytical bases (Current Licensing Basis). These elements are: 1) crediting the
presence of passive heat sinks; and 2) the use of the ANSI/ANS 5.1-1979 decay heat model,
with a two-sigma uncertainty, instead of the ANS-5 model, with 20%/10% uncertainty. NRC
review and approval is requested of these two elements, since they are changes to the current
methodology which result in less conservative results.

Main Turbine Pressure Regulation .System

The proposal would add a Technical Specification to *3.7 Plant Systems”, namely “3.7.8
- Main Turbine Pressure Regulation System”. The proposed change is required to support the
planned Susquehanna Steam Electric Station (SSES) Constant Pressure Power Uprate

(CPPU).

In support of the Constant Pressure Power Uprate (CPPU), the SSES transient analyses were
reanalyzed. It was determined that an inoperable Main Turbine Pressure Regulation System
may result in a reduction in fuel thermal margins. Hence, a new Technical Specification is
proposed to require that both main turbine pressure regulators shall be operable.
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Prior License Submittals

PUSAR Section 3.2.1, “Reactor Vessel Fracture Toughness," states that a request for
amendment to Technical Specification 3.5.10, Reactor Coolant System Pressure —
Temperature (P-T) curves has been submitted. In that request, the P-T curves for the reactor
coolant system have been revised to account for EPU conditions. PPL submitted the revised
P-T curves in PLA 5933 (Reference 2) for the current 40 year licensed life of the units. PPL
will provide the technical bases for the P-T curves for the renewed license period at EPU
conditions for the planned License Renewal Application.

By letter dated October 13, 2005 (Reference 3), PPL requested a full scope application of an
Alternative Source Term (AST) for SSES. The results determined that offsite and control
room doses are within regulatory requirements. AST evaluations were performed at CPPU
conditions and the results were considered during preparation of the SSES PUSAR.
Approval of AST is required prior to NRC approval of CPPU.

PPL has previously requested approval of amendments to the SSES Technical Specifications
to permit implementation of Average Power Range Monitor/Rod Block Monitor/Technical
Specifications/Maximum Extended Load Line Limit Analysis (ARTS/MELLLA), in
Reference 4. ARTS/MELLLA supports operation of SSES in a core flow region, which is
above the current rated rod line. Implementation will increase plant efficiency by updating
the thermal limits requirements. Approval of ARTS/MELLLA is necessary prior to NRC
approval of CPPU for the first approximate 7% increase in Unit 1 and 2 CLTP.

PPL plans to implement the first step of the uprate (approximate 7 % increase) for Unit 2
before restart from the refueling outage currently planned for the Spring 2007. Therefore, to
suppori the PPL schedule for the first power uprate step, and for subsequent reload core
design and outage planning, PPL requests that the proposed changes be approved by June 30,
2007.

Implementation of the first step of the uprate is planned to be completed within 120 days
from startup (entry into Mode 2) following the Spring refueling outages in 2007 for Unit 2;

and 2008 for Unit 1. The remaining portion of the uprate is planned to be implemented
within 120 days from startup following the Spring 2009 Refueling Outage for Unit 2; and
2010 for Unit 1.

Two outages for each unit are listed because a stepped approach for increasing power level is
planned to obtain optimal fuel utilization and to ensure manageable core thermal limits are
maintained. The stepped approach allows a thorough evaluation of plant performance and
physical condition following one cycle of CPPU operation. A stepped implementation also
results in improved outage management, with respect to modification installation. Also, the
modifications necessary for the final 7% step increase may not be installed until the second

outage.

Note that a License Amendment Request [PLA-5882, dated October 5, 2005] proposes to
delete the Technical Specification requirements related to hydrogen recombiners,
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con-ainment hydrogen monitors and containment oxygen monitors. The changes are
consistent with Revision 1 of the NRC-approved Industry/Technical Specification Task
Force (TSTF) Standard Technical Specification Changes Traveler, TSTF-447. .

2. PROPOSED CHANGE

The proposed changes all evolve from the fundamental increase in SSES Licensed Thermal
Powerto 3,952 MWt. '

The marked-up pages for the proposed changes to the Operating License and the Technical -
Specifications (TS) are included in Attachment 1 of this submittal. A PPL proposed license
amendment, dated June 27, 2005 (Reference 5), requested approval for a Power Range
Neutron Monitor System (PRNMS) upgrade. A PPL proposed license amendment, dated
November 18, 2005 (Reference 4), currently in NRC review, requested approval for
ARTS/MELLLA implementation. Some of the Technical Specification changes proposed
in tte PRNMS and ARTS/MELLLA submittals are affected by this EPU submittal. The
markups in Attachment 1 show the current Technical Specifications, retyped to include the
PRNMS and the proposed ARTS/MELLLA changes, as submitted in Reference 4 and

Reference 5.

A PPL proposed license amendment, dated December 1, 2005 (Reference 20), currently in
NRC review, requested approval for MCPR Safety Limits and Reference Changes. Some

of the Technical Specification changes proposed in the MCPR Safety Limits and Reference
subraittal are affected by this EPU submittal. The markups in Attachment 1 show the
current Technical Specifications, retyped to include the proposed MCPR Safety Limits and
Reference Changes as submitted in Reference 20.

This CPPU proposal would change the following:

- Extended Power Uprate

PPL is requesting an increase in the maximum authorized power level for Susquehanna from
3489 MWt to 3952 MWt. This represents an increase of approximately 13 percent from the
current RTP.

Proposed changes to the Units 1 and 2 Operating License and Technical Specifications are
listed in Table 1 with a brief description of the basis for the change.

For clarity, selected TS, including values expressed in percent RTP not affected or changed
by this request, are discussed in Table 2. Any value expressed in percent RTP that is not
revised for CPPU represents an actual change in absolute Power Level (MW1t). The table
provides a listing of these values and the bases for not changing them.

As part of the CPPU, PPL is also proposing the following changes to the Licensing Basis:

Standby Liquid Control (SLC) System Technical Specification Change
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The proposed change to the SSES Units 1.and 2 SLC Technical Specifications involves the
following:

1) Revision of the limit for the minimum concentration of sodium pentaborate in solution
from “<13.6 weight-percent but within limits of Figure 3.1.7-1” to “is not within the
limits of Figure 3.1.7-1” in Technical Specification 3.1.7, Condition A;

12)‘ Revision of the restoring concentration of sodium pentaborate insolution from “to
within limits >13.6 weight percent” to “within limits of Figure 3.1.7-1” in Technical
Specification 3.1.7, Required Action A.1,

3) Revision of the completion time from “72 hours AND 10 days from discovery of
failure to meet the LCO” to “8 hours” in Technical Specification 3.1.7 Action A,

~4) Deleted the completion time condition “AND 10 days from discovery of failure to
meet the LCO” in Technical Specification 3.1.7, Action B,

5) Revision of the minimum available volume of tank inventory from “4587 gallons” to
“within the limits of Figure 3.1.7-1” in SR 3.1.7.1,

6). Revision of the limit for the minimum concentration of sodium pentaborate in
solution from “>13.6 weight percent and within limits of Figure 3.1.7-1” to “within
the limits of Figure 3.1.7-1” in Surveillance Requirement (SR) 3.1.7.5,

7) Revision of the mmlmum pump flow rate from “41.2 gpm” to “40.0 gpm” in
SR3.1.7.7,

8) Revision of the minimum pump dlscharge pressure from “1395 psxg” to “1250 psxg
in SR 3.1.7.7,

9) Replacement of Figure 3.1.7-1 to reflect the lower required sodium pentaborate
concentration versus tank volume, which reflects the use of enriched boron; and

10) The addition of a new SR to “Verify the sodium pentaborate enrichment is greater
than, or equal to 88 atom percent B-10 prior to adding inventory to the SLC system
tank ”

The proposed changes are consistent with NUREG-1433 (Reference 6).

LPRM Calibration Interval Technical Specification SR Frequency Change

SR 3.3.1.1.8 currently requires that LPRMs be calibrated at a frequency of every 1000 . .
megawatt-days/metric ton (MWD/MT). The proposed change would revise the frequency of
the surveillance to every 2000 megawatt- days/metnc ton (MWD/MT)

RHR. Service Water System and Ultimate Heat Sink Technical Spemﬁcahon and Mefhods
Change

- PPL proposes to modify the RHRSW and UHS Technical Specification 3.7.1 as follows:
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Manual UHS Spray Array Bypass Line Isolation Valves — Requirements for the new
valves are added to the specification. Associated Conditions and a Surveillance
Requirement (SR) are added for these valves. The SR requires verification that the
manual UHS spray array bypass line isolation valves can be ahgned to the desired
posmon with a frequency of 92 days

Small Spray Array Isolatlon Valves — Requirements for the valves are added to the _
spec1ﬁcatlon Associated conditions and an SR are added for these valves. The SR
requires verification that the small spray array isolation valves can be aligned to the
desired posmon with a frequency of 92 days. :

In addition, with respect to decay heat predictions in the UHS pérformance analysis, PPL
proposes the use of ANSI/ANS 5.1-1979 with a two-sigma uncertainty, in lieu of the Branch
Technical Posmon ASB 9-2 model. .

Containment Analysis Methods Change

‘PPL. proposes to account for passive heat sinks in the long-term Susquehanna
DBA-LOCA containment response analysis, which are not currently credited, as described i in
Section 6.2.1.1.3.3.1.3 of the SSES FSAR. In addition, with respect to decay heat '
predlictions, PPL proposes the use of ANSI/ANS 5.1-1979 with a two-sigma uncertamty,

lieu of the ANS-5 with 20%/10% uncertainty.

Main Turbine Pressure Regulation System

The proposed new Technical Specification would add: Limiting Conditions for Operation
(LCO) requiring either both main turbine pressure regulators be operable or adherence to
inoperable regulator limits in the Core Operatmg Limits Report (COLR); an Appllcablllty

~ statement; Action Statements for a main turbine pressure regulator inoperable; and

- Surveillance Requirements for the Main Turbine Pressure Regulation System and
components :

Technical Specification Bases Changes -

PPL proposes to make the supporting changes to the Technical Specification Bases in
acccrdance with Technical Specification 5.5.10, “Technical Specifications (TS) Bases
Control Program”. Associated Bases changes for Units 1 and 2 are provxded in Attachment

2, fer information only.
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‘ Table 1
Susquehanna Units 1 and 2 Proposed
Operating License and Technical
: " Specification Changes
Technical . Description of Change Basis for Change

Specification Section

-1 License Condition
C.()

Revises the value of the Maximum Power
Level to the CPPU power level of 3952
MWt. '

See' CPPU PUSAR section 1.3.1

‘| and Table 1-2.

1.1, Definitioas

Revises the definition of RATED ,
THERMAL POWER (RTP) from 3489 MWt
10 3952 MWt. .

See CPPU PUSAR section 1.3.1
and Table 132.

2.1, Safety Limits,
2.1.1.1, Reactor Core
-| Safety Limits

Revises the Safety Limit (SL) value for Low
Pressure or Low Core Flow from 25% RTP
to 23% RTP.

See CPPU PUSAR Section 2.1
(This change establishes the
threshold for thermal limits
monitoring for several other
_specifications.) -

3.1.7, SLC System,
Condition A end

Revises the limit for the minimum -
concentration of sodium pentaborate in
solution from *“<13.6 weight percent but” to
“is not” within the limits of Figure 3.1.7-1."

See CPPU PUSAR 6.5 and 9.3.

3.1.7, SLC System,
Required Action A.1

Revises the restoring concentration of
sodium pentaborate in solution from “>13.6
weight percent” to “of Figure 3.1.7-1".

.| See CPPU PUSAR 6.5 and 9.3.

3.1.7, SLC System,
Action A Completion
Time

Revised “72 hours AND 10 days from
discovery of failure to meet the LCO” to “8
hours”.

This completion time is consistent
Action C, Two SLC subsystems
inoperable, since an unacceptable
sodium pentaborate concentration
would render both subsystems
inoperable.

3.1.7, SLC System,

Deleted “AND 10 days from discovery of

The proposed changes to Action A

Action B Completion | failure to meet the LCO”. (stated above) eliminate this
Time ' _ exception.
3.1.7, SLC System, Revises the limit for the minimum volume of | See CPPU PUSAR 6.5 and 9.3.
SR 3.1.7.1 sodium pentaborate from “>4587 gallons” to
' : “within the limits of Figure 3.1.7-1".

3.1.7, SLC System, Deleted “>13.6 weight percent and” to state | See CPPU PUSAR 6.5 and 9.3.
SR 3.1.7.5 that the solution is within the limits of Figure

3.1.7-1. . :

Revises the limit for the pump minimum See CPPU PUSAR 6.5 and 9.3.

3.1.7, SLC System,
SR 3.‘1 .7

flow rate from 41.2 gpm to 40.0 gpm and the
limit for the pump minimum discharge
pressure from 1395 psig to 1238 psig.
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: , Table 1- .
Susquehanna Units 1 and 2 Proposed
Operating License and Technical
Speclf’ cation Changes

Specigf::;::fgic tion Descnptlon of Change Basis for Change

3.1.7, SLC Svstem, Adds a new surveillance requirement to See CPPU PUSAR 6.5 and 9.3.

New SR 3.1.7.10 verify the minimum sodium pentaborate ' '

enrichment is > 88 atom percent B-10. : -
3.1.7, SLC System, Revises the curve providing sodium See CPPU PUSAR 6.5 and 9.3.

Figure 3.1.7-1

pentaborate volume versus concentration
requirements to provide for the use of
enriched sodium pentaborate.

~|3.2.1, APLHGR,
" | Applicability

Revises the Applicability from 25% RTP to
23% RTP.

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by’
the changes to TS 2.1.1.1.

3.2.1, APLHGR,
Required Action B.1

Revises the value in the Required Action

from 25% RTP to 23% RTP.

Revised to incorporate the
reduction in thermal limits :
monitoring threshold required by
the changes to TS 2.1.1.1. :

3.2.1, APLHGR,
SR3.2.1.1,
1* Frequency

Revises the value in the 1* frequency from
25% RTP to 23% RTP.

Revised to incorporate the
reduction in thermal limits .
monitoring threshold required by
the changes to TS 2.1.1.1.

3.2.1, APLHGR,
SR3.2.1.1, 3
frequency

Revises the value in the 3rd frequency from
50% RTP to 44% RTP. -

Revises the value for the 3 SR -
frequency to maintain the value
approximately unchanged in
thermal power. At CLTP

| 50% RTP = 3489 MWt x 0.50 =

1744.5 MWt. At CPPU

1744.5 MWt =44.14% RTP.

The use of 44% RTP is slightly
more conservative. At CLTP thz .
SR must be performed within

24 hours after exceeding

1744.5 MWt. At CPPU the SR
must be performed within 24 hours
after exceeding 1738.8 MW,

3.2.2, MCPR,
Applicability

Revises the Applicability from 25% RTP to
23% RTP. _

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.
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Table 1:

Susquehanna Units 1 and 2 Proposed

Operating License and Technical

. Speclf' catlon Changes
. Technical : Tracs
Specification Section Descr lptlon of Change : Basis for Change
3.2.2, MCPR, Revises the value in the Required Action Revised to incorporate the

/| Required Action B.1

from 25% RTP to 23% RTP.

reduction in thermal limits

'| monitoring threshold required by

the changes to TS 2.1.1.1.

3.2.2, MCPR,
SR 3.2.2.1, 1*
frequency

Revises the value in the 1* frequcncy from
25% RTP to 23% RTP.

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.

3.2.2, MCPR,
SR 3.2.2.1, 3%
frequency

Revises the value in the 3™ frequency from
50% RTP to 44% RTP.

Revises the value for the 3 SR
frequency to maintain the value
approximately unchanged in
thermal power.” At CLTP

50% RTP = 3489 MWt x 0.50 =
1744.5 MWt. At CPPU

1744.5 MWt = 44.14% RTP.
The use of 44% RTP is slightly
more conservative. At CLTP the
SR must be performed within

24 hours after exceeding .
1744.5 MWt. At CPPU the SR
must be performed within 24 hours
after exceeding 1738.8 MWt.

3.2.3, LHGR,
Applicability -

Revises the Appllcablhty from 25% RTP to
3% RTP.

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.

3.2.3, LHGR, .
Required Action B.1

‘| Revises the value in the Required Action

from 25% RTP to 23% RTP.

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.

3.23 LHGR,
SR3.23.1,1%
frequency

Revises the value in the 1* frequency from
25% RTP to 23% RTP.

Revised to incorporate the

| reduction in thermal limits

monitoring threshold required by
the changes to TS 2.1.1.1.
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Table 1:

Susquehanna Units 1 and 2 Prbposed

Operating License and Technical

Technical
Specification Section

Specification Changes
i)escription of Change -

‘Basis for Change

13.2.3, LHGR,
| SR 3.2.3.1, 39
frequency

Revises the value in the 3™ frequency from
50% RTP to 44% RTP.

Revises the value for the 3™ SR
frequency to maintain the value

*{ approximately unchanged in

thermal power. At CLTP

50% RTP = 3489 MWt x 0.50 ==
17445 MWt. At CPPU

1744.5 MWt =44.14% RTP.
The use of 44% RTP is slightly
more conservative. At CLTP the
SR must be performed within

24 hours after exceeding

1744.5 MWt. At CPPU the SR
must be performed within 24 hours
after exceeding 1738.8 MWt.

[33.1.1,RPS
Instrumentation,
Required Action E.1

Revises the value for the Required Action
from 30% RTP to 26% RTP '

Revises the value for the Required
Action to maintain the value
approximately unchanged in
thermal power. At CLTP,

30% RTP = 1046.7 MWt. At
CPPU 1046.7 MWt =26.49%
RTP. The use of 26.0% RTP is
slightly more conservative. At
CLTP the Required Action requires
power be reduced to < 1046.7
MWt. At CPPU the Required
Action requires power be reduce:d
to <1027.5 MWt.

3.3.1.1,RPS
Instrumentation,
Required Action J.1

| Revises the value for the Required Action

from 25% RTP to 23% RTP

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1. '

3.3.1.1, RPS Revises the threshold for SR performance to | Revised to incorporate the
Instrumentation, 23%RTP. reduction in thermal limits

SR 3.3.1.1.3 and monitoring threshold required by
associated Note the changes to TS 2.1.1.1.

3.3.1.1, RPS Revises the LPRM Calibration Frequency See CPPU PUSAR Section 5.1.1.2.
Instrumentation :

SR 3.3.1.1.8

from 1000 MWD/MT to 2000 MWD/MT
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Table 1 : SR
Susquehanna Units 1 and 2 Proposed
Operating License and Technical
Specification Changes ' v
Specig:::;::lcgl(ec tion Description of Change Basis for Chxjmge
3.3.1.1,RPS Revises the limit specified in the SR from Revises the value for the Limit to
Instrumentation, 30% RTP to 26% RTP. maintain the value approximately
SR 3.3.1.1.16 ' unchanged in thermal power. At
CLTP, 30% RTP = 1046.7 MW't.
At CPPU 1046.7 MWt = 26.49%
RTP. Use of 26.0% RTP is slightly
more conservative. At CLTP the
SR verifies that the functions are
not bypassed when power
is > 1046.7 MWt. At CPPU the SR
verifies that the functions are not
bypassed when power is
>1027.5 MWt.
3.3.1.1, RPS Revises the SR value from 30% RTP See PUSAR Section 2.4.
Instrumentation, to 25% RTP. S
SR 3.3.1.1.19
3.3.1.1, RPS Revises the AV for Simulated Thermal Note this proposed change assumes

Instrumentation,
Table 3.3.1.1-1,
function 2.b

Power — High (for two loop operation) from
<0.62 W +64.2% RTP to <0.55 W + 60.7%
RTP.

NRC approval of changes proposed
in Reference 4, ARTS/MELLLA.
See PUSAR section 5.3.3 and

table 5-1. The AV formula for
APRM Simulated Thermal

| Power — High has been

recalculated; using an NRC
approved methodology based on

| the change to the Analytical Lirait

(AL). .

3.3.1.1, RPS
Instrumentation,
Table 3.3.1.1-1, Note

(b)

Revises the AV for Simulated Thermal
Power — High (for single loop operation)
from <0.62 (W - AW) + 64.2% RTP to 0.55
(W - AW) +60.7% RTP. : .

Note this proposed change assumes
NRC approval of changes proposed
in Reference 4, ARTS/MELLLA.,
See PUSAR section 5.3.3 and

table 5-1. Setpoints were
determined using an NRC
approved methodology based on
the change to the Analytical

Limit (AL).
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.Table 1

Susquehanna Units 1 and 2 Proposed

Operating License and Technical

Speclﬁcatlon Changes “‘

. iTechnical -

Specification Section

Descrlptlon of Change -

‘Basis for Change

-13.3.1.1, RPS
-| Instrumentation,
Table 3.3.1.1-1,
function 2.f

Revises the Applicability for the OPRM trip

function from > 25% RTP to >23% RTP.

Revised to incorporate the
reduction in thermal limits

" | monitoring threshold required by -

the changes to TS 2.1.1.1.

3.3.1.1, RPS
Instrumentation,
Table 3.3.1.1-1,
function 8

Revises the Applicable Modes or Other
Specified Conditions from 30% RTP to 26%
RTP.. :

Revises the threshold value
OPERABILITY to maintain the:

| value approximately unchanged in

thermal power. At CLTP, 30%
RTP = 1046.7 MWt. At CPPU
1046.7 MWt = 26.49% RTP. Use
0f 26.0% RTP is slightly more
conservative. At CLTP the
Applicability requires the function
to be OPERABLE when power

is > 1046.7 MWt. At CPPU the
Applicability requires the function
to be OPERABLE when power is
> 1027.5 MWt.

3.3.1.1, RPS
Instrumentation,
Table 3.3.1.1-1,
function 9

| Revises the Applicable Modes or Other

Specified Condmons from 30% RTP to 26%
RTP.

Revises the threshold value .
OPERABILITY to maintain the
value approximately unchanged in
thermal power. At CLTP, 30%
RTP = 1046.7 MWt. At CPPU
1046.7 MWt =26.49% RTP. Use

0f26.0% RTP is slightly more
conservative. At CLTP the

Applicability requires the function -
to be OPERABLE when power -
is > 1046.7 MWt. At CPPU the
Applicability requires the function
to be OPERABLE when power

| is >1027.5 MWt.

3.3.2.2, Feedwater —
Main Turbine High

Water Level Trip
Instrumentation,
Applicability

Revises the Apphcablhty from 25% RTP to

23% RTP.

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.
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~ Table 1

Susquehanna Units 1 and 2 Proposed

Operating License and Technical

Specifi catlon Changes

‘Technical

Specification Section

Descnptlon of Change ,

Basis _far Change

3.3.2.2, Feedwater —
Main Turbine High
Water Level Trip
Instrumentation, -
Required Action C.1

Rev1ses the value for the Required Action
from 25% RTP to 23% RTP -

Revised to incorporate the
reduction in thermal limits
monitoring threshold required by
the changes to TS 2.1.1.1.

3.34.1, EOC-RPT
Instrumentation,

- | Applicability

Rev1ses the Applicability ﬁom 30% RTP to . _
" | maintain the value approximately -
/| unchanged in thermal power. At

26% RTP.

Revises the Applicability to

CLTP, 30% RTP = 1046.7 MWt.
At CPPU 1046.7 MWt= =~
26.49% RTP. Use 0f 26.0% RTP
is slightly more conservative. At
CLTP the Applicability requires. -
the function to be OPERABLE
when power is > 1046.7 MWt. At
CPPU the Applicability requires
the function to be OPERABLE
when power is > 1027.5 MW,

3.34.1, EOC-RPT
Instrumentation,
Required Action C.2

Revises the value of 30% RTP to 26% RTP

Revises the value to maintain it
approximately unchanged in
thermal power. At CLTP,
30% RTP ='1046.7 MWt. At
CPPU 1046.7 MWt = 26.49%

| RTP. Use of 26.0% RTP is slightly

more conservative. At CLTP ths
Required Action requires power to
be reduced to <1046.7 MWt. At
CPPU the Applicability requires
the function to be OPERABLE
when power is < 1027.5 MWt.
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, - - Table1: o
Susquchanna Units 1 and 2 Proposed
 Operating License and Technical

Specification Changes -

Technical -
Specification Section

i)eséription of Chahge . ‘ ‘Basis for Change

-13.3.4.1, EOC-RPT
-| Instrumentation,
SR334.14

Revises the value of 30% RTP to 26% RTP | Revises the value to maintain it
approximately unchanged in

| thermal power., At CLTP, 30%
RTP =1046.7 MWt. At CPPU
1046.7 MWt = 26.49% RTP. Use
0f 26.0% RTP is slightly more

. | conservative. At CLTP the SR
requires verification the function is
not bypassed when power

is > 1046.7 MWt. At CLTP the SR
requires verification the function is
not bypassed when power

is > 1027.5 MWt.
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Table 1

Susquchanna Units 1 and 2 Propo's'ed :

Operating License and Technical
Specification Changes

Technical

Specification Section | Description of Change Basis for Change
3.3.6.1, Primary Revises the AV from 121 psid to 179 psid. See CPPU PUSAR 5.3.1. The -
Containment Isolation ' _ current AV of 121 psid

Instrumentation,
function 1.c, Main
Steamn Line Flow High

corresponds to an analytical limit
(AL) of 138% of the CLTP rated
steam flow. The value of 138%
resulted from an increase in rated
steam flow resulting from a

-| reduction in measurement

uncertainty associated with use of
the leading edge flow meter’
technology for measuring FW flow

rate. Prior to that change the AL in

% steam flow was 140%. For
CPPU the AL in % steam flow is
restored to its prior value of 14(%.
To accommodate the increased
steam flow for CPPU, the flow
instrumentation is being replaced
with instrumentation capable of
monitoring the increased main
steam flow rate. The AV and
associated nominal trip setpoint
(NTSP) were recalculated using an

| NRC approved methodology

considering the (1) increase in AL
to restore the previous AL of
140%, (2) the increased CPPU
steam flow and (3) the replacement
main steam line isolation
instrumentation.

3.4.2, Jet Pumps, SR
34.2.1,Note 2

Revises the value of 25% RTP to 23% RTP.

Revises the note to incorporate the
reduction in thermal limits
monitoring threshold required by
the change to TS 2.1.1.1. '

3.4.3, Safety/Relief
Valves (S/RVs), LCO

Revises the LCO to require 14 S/RVs to be
OPERABLE versus 12 S/RVs

See CPPU PUSAR Section 3.1..'_
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S Table 1 S
Susquehanna Units 1 and 2 Proposed
Operating License and Technical
~ Specification Changes
Technical Description of Change ‘ ~ Basis fdr Change

Specification Section

3.4.10, RCS P/T
Limits, SR 3.4.10.5,
Note a

Revises the value of 30% RTP to 27% RTP

Revises the value to maintain it-
approximately unchanged in
thermal power. At CLTP,

30% RTP = 1046.7 MWt. At

| CPPU 1046.7 MWt = 26.49%

RTP. Use of 27.0% RTP is slightly
more conservative. At CLTP the

-| SR must be met when poweris -

<1046.7MWt. At CLTP the SR
must be met when power is '
< 1067.0 MWt.

3.4.10, RCS P/T
Limits, SR 3.4.10.6,
Note a '

Revises the value of 30% RTP to 27% RTP

Revises the value to maintain it
approximately unchanged in
thermal power. At CLTP,

30% RTP = 1046.7 MWt. At
CPPU 1046.7 MWt =26.49%
RTP. Use of 27.0% RTP is slightly
more conservative. At CLTP the
SR must be met when power

is £1046.7 MWt. At CLTP the SR
must be met when power is'
<1067.0 MWt.

3.6.1.3, PCIVs, SR
3.6.3.12

Revise the 1* test pressure from 22.5 psig to

24.3 psig.

See CPPU PUSAR section 4.1.1

‘| and Table 4-1, This value is

maintained at 0.5 x P,

3.7.1, RHRSW and
UHS, Condition A

Adds the entry conditions for inoperable
valves in a new Table 3.7.1-3 and the entry
conditions for the combination of valves
inoperable in Tables 3.7.1-1, 3.7.1-2, and
3.7.1-3 that are in the same return header.

Revised to add valves whose )
operation is credited in the UHS
performance analysis. ~

See CPPU PUSAR 6.4.5.

3.7.1, RHRSW and
|'UHS, SR 3.7.1.6

Adds the SR to periodically stroke the small
loop spray array valves with a frequency of
92 days.

Surveillance is added for valves
whose operation is credited in the -
UHS performance analysis. '
See CPPU PUSAR 6.4.5.
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Table 1.

Susquchanna Units 1 and 2 Proposed
Operating License and Technical

Specification Changes

Technical
Specification Section

Description of Change -

‘Basis for Change

"1 3.7.1, RHRSW and
UHS, SR3.7.1.7

Adds the SR to periodically stroke the spray
loop bypass manual valves with a frequency
of 92 days.

Surveillance is added for valves
whose operation is credited in the
UHS performance analysis.

See CPPU PUSAR 64.5.

3.7.1, RHRSW and
UHS, Table 3.7.1-1

Adds the spray loop small spray array valves
to the Table 3.7.1-1

Revised to add valves whose
operation is credited in the UHS

performance analysis.
See CPPU PUSAR 6.4.5.

3.7.1, RHRSW and
UHS, Table 3.7.1-3

Adds a new Table 3.7.1-3 for the spray array
bypass manual valves

Revised to add valves whose
operation is credited in the UHS
performance analysis.

See CPPU PUSAR 6.4.5.

3.7.6, Main Turbiné
Bypass System,
Applicability .

Revises the value of 25% RTP to 23% RTP.

Revises the Applicability to
incorporate the reduction in
thermal limits monitoring threshold
required by the change to

TS 2.1.1.1.

3.7.8, Main Turbine
Pressure Regulation
System

Adds a new technical specification requiring
either both main turbine pressure regulator.
be operable or adherence to inoperable
regulator limits in the Core Operating Limits

| Report (COLR)

At CPPU conditions failure of a
pressure regulator with the
redundant pressure regulator out of
service, is a limiting event. The
new specification requires either
prompt restoration of the
inoperable pressure regulator to
OPERABLE status or requires -
appropriate thermal limits specified
in the COLR for the condition bz
applied to ensure that Safety Limits

| are not exceeded.

5.5.12, Primary
Containment _eakage
Rate Testing Program

Revises the value of P, from 45.0 psig to
48.6 psig.

See CPPU PUSAR section 4.1.1
and Table 4-1. :
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Tablel = =

| Sh§qdc_hhnna Units 1 and 2 Proposed

Qpél‘ating License and Technical

" Specification Changes

Technical
Specification Section

| DgScfipﬁon of Chhnge ‘

Basis for Chimge B

5.6.5.b, Core
Operating Limits
Report (COLR)

Removes the restriction on THERMAL
POWER level when feedwater flow
measurements from the Leading Edge Flow
Meter System are not available.

Use of the Leading Edge Fiow
Meter System permitted a
reduction in the uncertainty
associated with analytical limits
used to determine the core
operating limits from 2% RTP to -
0.4% RTP and allowed operating at

| a higher thermal power level.

TS 5.6.5.b restricts THERMAL -
POWER to a reduced power level
when the Leading Edge Flow
Meter System is not available such
that a 2% margin between the
operating power level and the
power level used in the analyses is
maintained. For CPPU the’
analytical methods used to
determine the core operating limits
utilizes 2% uncertainty without
regard for the improved feedwater
flow measurement accuracy

-| provided by the Leading Edge .

Flow Measurement System.

| Consequently, the restriction on

THERMAL POWER level when
feedwater flow measurements from
the Leading Edge Flow Meter
System are not available is no
longer appropriate. =

5.6.5.b, Core
Operating Limits
Report (COLR),
Listing of approved
'| analytical methods,
item 10 and 11

Delete approved analytical methods 10 and

11 (for Unit 1) and methods 17 and 18 (for

Unit 2). Renumber subsequent methods 12,
13, 14, and 15 (for Unit 1) and method 19

(for Unit 2) accordingly.

The methods being deleted are r.o
longer needed with the restoration
of the 2% margin between the
analyses and the operating power
level. See change to 5.6.5.b above.
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, - -Table 2 a
‘ Susquehanna Umts 1 and 2 Technical Speclf ications Unchanged
x References to % RTP
Technical Speclﬁcathn, Bases for No Ch:‘mge"

Section ..

1.3, Completion Times

Example 1.3-5, contain "% RTP," this is only an example used to clarify-
Completion Time requirements and does not need to change for CPPU.

1.4, Frequency

Examples 1.4-1, 1.4-2 and 1.4-3 contain "% RTP," these are only examples used to
clarify frequency requirements and do not need to change for CPPU.

3.1.3, Control Rod
OPERABILITY, Note to
Condition D and Note to
Condition E.

Maintaining the value at 10% RTP is more conservative in terms of absolute
Power. At CLTP the allowance provided by this note is applicable > 348.9 MWt
At CPPU the allowance provided by this note is applicable

> 395.2 MWt.

3.1.4, Control Rod Scram
Times, SR 3.1.4.1 1* and
2" Frequency and SR
3.1.4.4 Frequency

The 40% RTP used in the surveillance requirement is a value chosen for
convenience and is not a critical parameter. The 40% RTP remains unchanged
even though the actual power level will be slightly higher than the pre-CPPU
condition. 40% RTP is greater than the Rod Worth Minimizer low power set point
(< 10% RTP) such that Control Rod Drive positioning is less restricted and scram
testing is easier to perform. Reactor dome pressure is expected to be greater than -
800 psig, which allows testing conditions that are closer to normal operating
pressure. Additionally 40% RTP is well below 100% RTP.

3.1.6, Rod Pattern

Maintaining the value at 10% RTP is more conservative in terms of absolute

Control, Applicability . | Power. At CLTP this specification is applicable in Modes 1 and 2 when power

: is <348.9 MWt. At CLTP this specification is applicable in Modes 1 and 2 when
- power is < 395.2 MWt.. '
3.3.1.1,RPS The < 2% RTP permissible deviation between average power range monitor
Instrumentation, SR . channels and calculated power is a tolerance value and does not need to change for
33.1.12 CPPU.
3.3.1.1, RPS .| The allowable value (AV) for this function is not changed. The associated design

Instrumentation, Tablé
3.3.1.1-1, function 2.a
Allowable Velue

limit was reduced by 2% RTP to incorporate the reduction in thermal limits
monitoring threshold required by the changes to TS 2.1.1.1. A setpoint calculation |
was performed using an NRC approved methodology. The setpoint calculation
determined the AV does not change. This is due to the improved accuracy of the
PRNMS system and apparent conservatism in establishing the existing AV.

3.3.1.1,RPS ‘
Instrumentation, Table -
3.3.1.1-1, Fur.ctions 2b
Simulated Thz2rmal
Power - High (clamp
value) and Function 2c,
Fixed Neutron Flux -
High

The allowable values of 115.5% RTP for function 2b and 120%RTP for function
2¢ are not changed to mamtam the same nominal trip setpoint and the analytical -
limit values.
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- Table 2

Susquehanna Umts 1 end 2 Technical Speelﬁcatlons Unchanged

References to % RTP

Technical Specification

Section - A . Bases for No Change
3.3.2.1, Control Rod Maintaining the value at <10% RTP is more conservative in terms of absolute
Block Instrurnentation, ~ | Power. At CLTP the SR must be performed after power is <348.9 MWt. At -
Note for SR 3.3.2.1.2, CPPU the SR must be performed after.power is < MWt 395.2 MWt. ‘
and Note for Co e S

SR 3.3.2.1.3, and SR
33.2.1.5

3.3.2.1, Contiol Rod

- | Block Instrurnentation,

SR 3.3.2.1.5

Maintaining the value at 10% RTP is conservative in terms of absolute powe:. At

" | CLTP the SR verifies the RWM is not bypassed when < 348.9 MWHt. - At CPI'U the |-

SR verifies the RWM is not bypassed when < 395.2 MWt.

3.3.2.1, Control Rod
Block Instruraentation,
SR 3.3.2.1.4.a; Table
3.3.2.1-1, Notes to
Applicable Mode or
Other Specified
Conditions (a), (c), (d),
and (e)

The low power setpoint (LPSP), intermediate power setpoint (IPSP), and high
power setpoint (HPSP) for the Rod Block Monitor do not change for CPPU
Setpoints are verified on a cycle specific basis.

3.3.2.1, Control Rod
Block Instrumentation,
Table 3.3.2.1-1, Note (g)

Maintaining the value at < 10% RTP is more conservative in terms of absolute

| Power. At CLTP the function is applicable when power is < 348.9 MWt. At

CPPU the function is applicable when power is £395.2 MWt.

3.5.1, ECCS-
Operating, SR 3.5.1.6,
Frequency

The value of 25% RTP used in the surveillance requirement is a value chosen. for
convenience and is not a critical parameter. The 25% RTP remains unchanged
even though the actual powcr level will be shghtly hxgher than thc pre-CPPU

condition.

3.6.3.3, Primary
Containment Oxygen
Concentration,
Applicability (aand b) .

The 15% RTP esfabhshes start of a 24 hour wmdow for completmg mertmg and

de-inerting the containment during plant startups and shutdowns. The sequerce of | -

operations during plant startups and shutdowns is substantially unchanged by the
EPU. Therefore, the current 15% RTP value does not n_eed to be changed.

and Required Action B
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3. BACKGROUND

Extended Power Uprate

The Susquehanna Steam Electric Station (SSES) was originally licensed to operate at a maximumn

power level of 3293 MWt.

PPL has performed 2 power uprates. The first uprate, termed a Stretch Uprate, increased the
licenised thermal power by approximately 4.5% (References 7, 8, and 9). The second uprate
of 1.4% was a result of improved instrumentation allowing a reduction in the uncertainty in

. thennal power, termed an Appendix K Uprate or Measurement Uncertainty Recapture
(MUR) (Reference 10).

An increase in the electrical output of a BWR plant is accomplished primarily by generating .
and supplying higher steam flow to the turbine-generator. As currently licensed, most BWR
plants, including SSES, have an as-designed equipment and system capability to
- accommodate steam flow rates above the original rating. In addition, continuing
improvements in the analytical techniques (computer codes and data) based on several
decades of BWR safety technology, plant performance feedback, and 1mproved fuel and core
designs have resulted in a significant increase in the design and operating margins between
~ calculated safety analysis results and the licensing limits. These available safety analyses
differences, combined with the excess as-designed equipment, system and component
capabilities, provide BWR plants the capability to achieve an increase in their thermal power
ratings of between 5 and 20% without major nuclear steam supply system (NSSS) hardware
modifications. :

In March 2003, the NRC approved the use of the CLTR as a basis for power uprate license
amendment requests, subject to limitations specified in the CLTR and in the associated NRC
safety evaluation. The limitations relate to license amendment requests that may not be
pursued concurrently with the power uprate request. In addition, licensees proposing to use
fuel designs other than GE fuel may reference the CPPU LTR as a basis for their power
uprate for areas other than those involving reactor systems and for fuel issues which are not

impacted by the fuel design.

A higher steam flow is achieved by increasing the reactor power along specified control rod
and core flow lines. A limited number of operatlng parameters are changed, some setpoints
are adjusted and instruments are recalibrated. Plant procedures are revised, and tests similar -
to some of the original startup tests are performed. Modifications to some power generation
equipment will be implemented over time, as needed.

Detailed evaluations of the reactor, engineéred safety features, pdwer'conversion, emergency
power, support systems, environmental issues, and design basis accidents were performed.
These evaluations demonstrate that SSES can safely operate at 3952 MWt.
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Standby Liquid Control ( SLC) System Technical Specification Change

The SLC system is discussed in Section 9.3.5 of the SSES Final Safety Analysis Report
(FSAR). The system is designed to bring the reactor, at any time during the fuel cycle, from
full power to a sub-critical condition, without taking any credit for control rod motion
following a scram. The SLC system complies with the requirements of

10 CFR 50.62, “Requirements for reduction of risk from anticipated transients without scram
(ATWS) events for light-water-cooled nuclear power plants.”

An analysis was used to determine the required boron weight-percent, concentration, and

~ enrichment, as well as the minimum pump flow rate required to safely shutdown the reactor.
Consistent with the requirements of 10 CFR 50.62, the analysis assumed no control rod

movement, and failure of the Alternate Rod Insertion (ARI) system following a scram, and

demonstrated that the ATWS acceptance criteria for critical plant parameters are satisfied.

Tﬁe results of that analysié concluded that the requirements of 1.(.) CFR 50.62 are satisfied
- with the following SLC system attributes:

1) A sodium pentaborate solution with a weight-percent greater than or equal to 7.0%
(versus the current 13.6%); '

2) A sodium pentaborate solution with an enrichment equal to or greater than
88 atom percent B-10;

3) A reactor shutdown boron requlrement of 660 ppm, plus a 25% margm for leakage ‘
and imperfect mixing;

4) A total system flow rate of 40.0 gal/min (versus. the current 82.4 gal/min).

PPL intends to replace the existing sodium pentaborate solution with a solution as described
by items 1 thru 3. In addition, to improve the overall reliability of the SLC system, the
system control logic will be modified to provide for single pump versus two pumps
operation. With single pump operation, the use of the proposed enriched boron solution is
‘required to support operation at CPPU conditions. :

Precedent submittals for the use of an enriched sodium pentaborate solution are the Duane
Amold Energy Center, Fermi-2, Brown Ferry, and Hatch plants. The Brunswick approved
licerise change (Reference 11) is specifically cited since it is a recent precedent similar to this

request, and was in support of a BWR Extended Power Uprate. '

In a separate license amendment request (Reference 3), PPL has proposed the
implementation of an Alternative Source Term (AST), which complies with the guidance
givea in RG 1.183 and US NRC Standard Review Plan Section 15.01. Under the provisions
of that request, the SLC system will be used to maintain suppression pool pH level above 7
following any DBA-LOCAs, which could involve significant fission product releases.

The use of the proposed enriched boron solutlon is required to support the 1mp1ementat10n of
CPPU at SSES.
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LPEM Calibration Interval Technical Specification SR Frequency Chang‘ e

Each LPRM detector contains a fission chamber. When neutrons interact with fissile
material within the fission chamber, a signal is generated and conditioned, indicating neutron
flux intensity, which is related to local power. Each LPRM assembly also contains a
calibration tube for a Traversing Incore Probe (TIP). The TIP system is used to calibrate the
LPRMs to maintain design accuracy during operations The TIP system provides a signal
proportlonal to the neutron flux and thls hlgh precision signal is used for adjusting LPRM
gains during cahbratxon

LPRMs are calibrated periodically because of changes in the instrument sensitivity due to
depletion of the fissile detection material. Calibration data is obtained from the TIP system,
using the movable neutron detectors to measure the in-core flux distribution for comparison
with the LPRM readings.

At CPPU Rated Thermal Power (RTP), 1000 MWD/MT is about 34 days
(i.e., 1000 MWD/MT x 136 metric tons + 3952 MWt). The proposed change to the SR
frequency will approx1mately double the effective time interval between successive LPRM '

calibrations.

RHR Service Water System and Ultimate Heat Sink Technical Sgecxﬁcatlon and Methods .
Change

The UHS is an 8-acre, 25 million gallon concrete lined spray pond. The function of the UHS
is to provide water to the RHRSW and ESW systems at a temperature less than the 97°F
design temperature of the RHRSW and ESW systems. The UHS is designed to supply the -
RHKSW and ESW systems with the cooling capacity required following a design bases
LOCA in one unit and concurrent safe shutdown of the other unit for thirty days without fluid

- addition. The UHS spray system consists of 2 divisions, each with a large and small spray
array and a spray array bypass line. The UHS is described in the FSAR, Section 9.2.7.

As a result of operation at CPPU conditions, the post-LOCA UHS heat load increases,
primarily due to higher reactor decay heat. A review was performed to evaluate the
increased UHS heat load for the CPPU. This review concludes that the UHS system,
modified as noted in Section 1, Description, above and Attachment 4, Section 6.4.5, is
capable of maintaining a maximum design temperature of 97°F following a design basis
LOCA in one unit and concurrent safe shutdown of the other unit. The revised analysis used
decay heat values calculated per the ANSI/ANS 5.1-1979 decay heat model, with a two-
sigma uncertainty, instead of the Branch Technical Position ASB 9-2 model, which is the
current licensing basis. :
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Containment Analysis Metheds Change -

The DBA-LOCA long-term containment response is described in Section 6.2.1.1.3.3.1.3 of

the 'SAR. The supporting analysis, which was performed for the Stretch Uprate in the early
199()’s, was performed with the GE SHEX methodology. In that analysis, passive heat sinks
were not credited, and the ANS-5, with 20%/10% uncertamty decay heat model was used as

mput

The CPPU re-evaluation of the DBA-LOCA for the long term suppression pool temperature
response was performed by General Electric with the SHEX computer program, which is the
. SSES Current Licensing Basis methodology. To provide for consistency with current GE
standards for containment re-evaluations, two alternate analytical elements, which are not
part of the SSES current containment analytical bases, were employed. These elements are:
1) crediting the presence of passive heat sinks; and, 2) the use of the ANSI/ANS 5.1-1979
deccy heat model, with a two-sigma uncertainty, instead of the ANS-5 model, with 20%/10%

‘uncertainty. -

Main Turbine Pressure Regulation System

The Main Turbine Pressure Regulation System is designed to control main steam pressure.
- The Main Turbine Pressure Regulation System contains two pressure regulators which are

provided to maintain primary system pressure control. Failure of the primary or controlling
pressure regulator and the backup pressure regulator are discussed in FSAR Section 15.2.1.
The main turbine pressure regulation function of the Turbine Electro Hydraulic Control
System is discussed in the FSAR, Sections 7.7.1.5 and 15.2.1. )

If th= backup pressure regulator fails downscale or is out of service when the primary
regulator fails downscale, the turbine control valves (TCVs) will close in the servo or normal
operating mode. ‘Since the TCV closure is not a fast closure, there is no loss of EHC pressure
to provide an anticipatory scram. The reactor pressure will increase to the point that a high
neutron flux or a high reactor pressure scram is initiated to shut down the reactor. An
inoperable Main Turbine Pressure Regulation System may result in a MCPR and / or LHGR

penalty.

Hence, a new Technical Specification is proposed with an LCO requiring'Both Main Turbine
Pressure Regulators be operable to limit the pressure increase in the main steam lines and
reactor pressure vessel during a postulated failure of the controllmg pressure regulator S0 that
the L-afety Limit MCPR and LHGR are not exceeded
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4. TECHNICAL ANALYSIS

Extended Power Uprate

The safety analysis report in Attachment 4 summarizes the results of the significant safety
evaluations performed that justify uprating the licensed thermal power at Susquehanna Steam
Electric Statlon (SSES)

Summary

The generation and supply of higher steam flow for the turbine-generator accomplishes an
incrzase in electrical output of a BWR plant. Most BWR plants, including SSES, as
currently licensed, have an as-designed equipment and system capability to accommodate
steam flow rates at least 5% above the original rating. In addition, continuing improvements
in the analytical techniques (computer codes and data) based on several decades of BWR
safety technology, plant performance feedback, and improved fuel and core designs have
resulted in a significant increase in the design and operating margins between calculated
safety analysis results and the licensing limits. These available safety analyses differences,
combined with the excess as-designed equipment, system and component capabilities,
provide BWR plants the capability to achieve an increase in their thermal power ratings of -
between 5 and 20% without major nuclear steam supply system (NSSS) hardware '
modifications, and to provide for power increases to 20% with limited hardware
modifications, with no significant increase in the hazards presented by the plant as approved -
by the NRC at the original license stage.

The plan for achieving higher power is to extend the power to flow map along the standard

Maximum Extended Load Line Limit Analysis (MELLLA) power to flow upper boundary. -

~ The extension of the power-to-flow map does not require an increase in the maximum core
flow limit or operating pressure over the pre-CPPU values.

Discussions of Issues Being Evaluated

SSES performance and responses to postulated accidents and transients have been evaluated
for a CPPU license amendment. The safety assessment summarizes the safety significant
plant responses to events analyzed, consistent with the current licensing basis, and the effects
on various margins of safety. The results determined that no 51gnrﬁcant hazards '
consideration is involved. :

CPFU Analysis Basis

SSES has performed two power uprates. The first uprate, termed a Stretch Uprate, increased
the licensed thermal power by approximately 4.5%. (References 7, 8, and 9) The second
uprate of 1.4% was a result of improved instrumentation allowing a reduction in the
uncertainty in thermal power, termed an Appendix K Uprate or Measurement Uncertainty
Recapture (MUR) (Reference 10). The key thermal power levels are as follows:
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o The Original Licensed Tﬁermal Power (OLTP) is 3293 MWt.
e The Stretch Uprate Licensed Thermal Power is 3441 MWt.

e The Current Licensed Thermal Power (CLTP) and Rated Thermal Power (RTP) i is the
Appendix K Uprate Power, which is 3489 MWt.

o The Analysis Thermal Power is 1.02 x 3441 MWt or 3510 MWt.

Note fhat the Appendix K Uprate reduced the power uncertainty to 1.006, therefore the
analysis power level remains the same, namely 1.006 x 3489 MWt = 3510 MWt.

Thus, SSES is currently licensed for operation up to 3489 MWt, and the current safety
analyses are based on this value. The CPPU RTP level included in this evaluation is 120% of
the original licensed thermal power level. The CPPU safety analyses are based on a power
level of 1.02 times the CPPU power level unless the Regulatory Guide 1.49 two percent

‘power factor is already accounted for in the analysis methods.

Fuel Thermal-L-imi_ts ———

No new fuel design is required for CPPU. The current fuel design limits will continue to be
.- 'met at CPPU conditions. Analyses for each fuel reload will continue to meet the criteria

accepted by the NRC. Future fuel designs will meet acceptance cnterla accepted by the
NRC. .

Makeup Water Sources

The BWR design concept includes a variety of ways to pump water into the reactor vessel to
mitigate all types of events. There are numerous safety-related and non-safety-related
cooling sources. The safety-related cooling water sources alone would maintain core
mtegnty by providing adequate cooling water.

CPPU does not resultin a change in the number of available water sources, nor does it
change the selection of those assumed to function in the safety analyses. NRC-approved
methods were used for analyzing the performance of the Emergency Core Cooling Systems
(ECCS) during loss-of-coolant-accidents.

CPPU results in an increase in decay heat, and thus, the time required to cooldown to cold
shutdown conditions increases. The existing cooling capacity can bring the SSES units to
cold shutdown within a time span that continues to meet plant safety and regulatory
operational requirements.

" Design Basis Accidents
Design Basis Accidents (DBAs) are very low probability postulated events whose

characteristics and consequences are used in the design of the plant, so that the plant can
- mitigate their consequences to within acceptable regulatory limits. For BWR licensing
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evaluations, capablllty is demonstrated for coping with the range of postulated pipe break
sizes in the largest recirculation, steam, and feedwater lines, a postulated break in one of the
ECCS lines, and the most limiting small lines. This break range bounds the full spectrum of
large and small, high and low energy line breaks; and ensures the success of plant systems to
mitigate the accidents, while accommodating a single active equipment failure in addition to
the postulated LOCA. Several of the most significant licensing assessments are made using
thes: LOCA ground rules. These assessments are:

1. Challenges to Fuel

Emergency Core Cooling Systems (ECCS) are described in Section 6.2 of the SSES
Final Safety Analysis Report (FSAR). The ECCS Performance Evaluation described
in Attachment 4, Section 4.3 demonstrates the continued conformance to the -
acceptance criteria of 10 CFR 50.46. A complete spectrum of pipe breaks is
investigated from the largest recirculation line down to the most limiting small line
break. As shown in Attachment 4, Table 4-2, the licensing safety margin is not
affected by CPPU. The change in peak clad temperature (PCT) for CPPUis

S insignificant compared to the large amount by which the results are below the
regulatory criteria. Therefore, the ECCS safety margin is not affected by crpU.

2. Challenges to the Containment

Attachment 4, Table 4-1 provides the results of analyses of the SSES containment response
to the most severe LOCAs. The effect of CPPU on the peak values for containment pressure
and temperature confirms the suitability of the plant for operations at CPPU RTP. Also, the
effects of CPPU on the conditions that affect the containment dynamic loads are evaluated,

- and the results were satisfactory for CPPU operation. Where plant conditions with CPPU are
within the range of conditions used to define the current dynamic loads, current safety
criteria are met and no further structural analysis is required. The change in short-term .
containment response is acceptable. Because there will be more residual heat with CPPU,
the containment long-term response increases. However, containment pressures and
temperatures remain below their design limits following any design basis accident, and thus,
the results for the containment and its cooling systems are satisfactory for CPPU operation. .
The increase in the calculated post LOCA suppression pool temperature above the curreritly
assumed peak temperature was evaluated and determined to be acceptable, since it remains
below the limit.
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The NPSH requirements for the Residual Heat Removal and Core Spray pumps were
analyzed at the maximum pump runout flows, which exceed the pump design basis
flows, a temperature of 220° F, which is the suppression pool design limit, and the
maximum design basis suction strainer debris loading. The analysis assumes the
containment pressure is equal to the vapor pressure of the suppression pool water to
ensure that no credit is taken for containment overpressure during design basis
accidents. The inputs in the ECCS NPSH calculations for friction loss, static head,
and suction strainer debris loading are not changed and are not affected by EPU.
Therefore, the avaxlable NPSH exceeds the required NPSH for the RHR and CS

pumps.
3. Design Basis Accidents Radiological Consequences-

An analysis of the impact of operation at CPPU conditions on the radiological -
consequences of DBAs was performed in a separate license amendment request
(Reference 3) proposing a full scope implementation of an Alternative Source Term
(AST) as promulgated in 10 CFR-50.67:. The proposed SSES CPPU radiological -
source term was used as the basis for the AST license amendment request. The AST
analyses were performed using guidance in Regulatory Guide 1.183 and Standard -
Review Plan Section 15.0.1. Offsite and control room doses were determined for the
following major DBAs: Loss of Coolant Accident Inside Containment, Main Steam
Line Break Outside Containment, Fuel and Equipment Handing Accidents, and
Control Rod Drop Accident.

The dose consequence analyses demonstrate that the dose criteria of
10 CFR 50.67 are met for the CPPU power level. The dose consequence evaluations
include related CPPU modifications and use of recent meteorological dispersion data.

" Other plant specific radiological analyses in the SSES desigﬁ basis were reviewed and
updated for CPPU conditions. The dose consequences for these postulated
radiological accidents remain within applicable regulatory limits.

Anticipated Operational Occurrence Analyses

The effects of Anticipated Operational Occurrences (AOO) are evaluated by investigating a
number of disturbances of process variables and malfunctions or failures of equipment.
These events are primarily evaluated against the Safety Limit Minimum Critical Power Ratio
(SLMCPR) and other applicable Specified Acceptable Fuel Design Limits (SAFDLSs) such as
the zvoidance of fuel centerline melting and not exceeding 1% fuel cladding plastic strain.
Compliance with SLMCPR and with the other applicable SAFDLSs has been determined
using NRC-approved methods. As described in Section 9.1 of Attachment 4, the limiting
AO()s have been evaluated for the CPPU RTP conditions. No change to the basic
characteristic of any of the limiting events is caused by the CPPU. The results of the CPPU
AOO evaluations demonstrate that CPPU RTP operation can be safely implemented
consistent with the bases for the Technical Specification Power Distribution Limits.
Licensing acceptance criteria are not exceeded. Continued compliance with the SLMCPR
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and other applicable Speciﬁed Acceptable Fuel Design Limits will be confirmed on a cycle
specific basis. Therefore, the margin of safety is not affected by CPPU.

The current licensing basis (FSAR Section 10.4.7) indicates that either a single feedwater
pump trip or a single condensate pump will not result in a reactor SCRAM. As a result of
CPPU, under certain atmospheric conditions (high ambient temperatures) and certain reactor
flow (high rod lines) i.e., during very limited periods of time, the ability to avoid a SCRAM
upon a single feedwater pump trip or a single condensate pump trip may not be assured.

* Section 7.4.2, “Transient Operation” of the PUSAR (Attachment 4) provxdes a descnptlon of
the feedwater system evaluation. -

Combined Effects

Design basis accidents are postulated using deterministic regulatory criteria to evaluate
challenges to the fuel, containment, and site related accident radiation dose limits. The off-
site and control room dose evaluations are performed in accordance with Regulatory Guide
1.183, the AST -methodology. The postulated DBAs are not intended .to represent actual
event sequences but are intended to serve as surrogates to enable the performance of
deterministic evaluations of the response of the plant’s engineered safety features. These
evaluations are selected to produce the greatest challenge to fuel and contalnment and bound
~ the effects of other DBAs.

The DBA that produces the highest peak clad temperature does not result in more severe .
damage to the fuel than assumed in the SSES off-site and control room dose evaluations.
The DBA that produces the maximum containment pressure does not result in leak rates to
the environment that are greater than assumed used in the off-site and control room dose
evaluations. Thus, the post accident doses calculated in conformance with Regulatory Guide
1.183 and SRP Section 15.0.1 provide bounding DBA results that envelope the greatest
challenge to fuel and containment.

Environmental Qualification .

Safety related electrical equipment and instrumentation have been evaluated under normal
and accident environmental conditions associated with operation at CPPU conditions. The
qualification envelope does not change significantly due to CPPU. Equipment evaluations
determined that the majority of equipment remains qualified for operation at CPPU

- condlitions. Components that do not meet initial qualification based on CPPU conditions will
be anlxﬁed using additional analysis or replaced with quahﬁed replacements prior to
increasing power above CLTP condmons
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Balance-of-Plant

The balance-of-plant (BOP) systems and equipment used to perform safety-related and

normnal operation functions have been reviewed for CPPU in a manner comparable to that for
safety-related NSSS systems/equipment CPPU operation for BOP systems and equipment is
supported by either generic or plant specific evaluations, which includes modlﬁcatlons made

(or planned) to BOP components
Core Thermal Power Measurement

The current licensed thermal power level (3489MW1) is based on reduced uncertainty in core
thermal power measurement achieved with the leading edge flow meter or (LEFMv'™)
ultrasonic flow measurement system described in Reference 10. If the LEFMv'™ system
becomes unavailable, plant operation at 3489MW1t may continue for 6 hours after the last
valid correction factor was obtained from the LEFMY'™ system. Procedural guidance’
directs that reactor power be reduced to a level less than or equal to the previously licensed -
power level (3441MWt) if the LEFMv'T™ gystem cannot be restored to operation within 6
hours. Core power is then maintained at a level less than or equal to 3441 MWt until the

- LEFMY™ system is returned tos service.

Analyses for the proposed CPPU are based on a power level at least 1.02 times the CPPU
power level unless the Regulatory Guide 1.49 two percent power factor is already accounted
for in the analysis methods. Therefore, following NRC approval of the proposed amendment
Technical Specifications and plant procedures will no longer direct that power be reduced if
the measurement system becomes unavailable.

Probabilistic Risk As.sessment

* Attachment 4, Section 10.5 describes the results of Level 1 and Level 2 Probabilistic Risk .

- Assessments (PRASs) performed for CPPU conditions. Using the NRC guidelines established
in Regulatory Guide 1.174 and the calculated results from the Level 1 PRA, the best estimate
for the SSES CDF risk increase due to the CPPU (1.1E-07/yr for both units) is in the lower
left coner of Region III (i.e., very small risk changes). The best estimate for the LERF .
increase (1.0E-09/yr for both units) is also in the lower left comner of the Region III range of

" RG L.174.
Primary Containment Leakage Rate Testmg Program

Surveillance Requlrements 3.6. 1 1. ] 3.6.1.2.1,3.6.1.3.11, 3.6.1.3.12, and 3.6.1.3.13 require
that primary containment leakage rates be demonstrated in accordance with the Primary
Conrainment Leakage Rate Testing Program. The testing program is required by 10 CFR
50.54(0) and 10 CFR 50 Appendix J and is described in Technical Specification 5.5.12. The
program is established on a performance basis in accordance with 10 CFR 50 Appendix J,
Option B, as modified by approved exemptions.
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The Type A integrated leak rate test and the Type B and C local leak rate tests are performed
at the calculated peak containment pressure (Pa). Pa increases to 48.6 psig for the CPPU;
and Technical Specifications 3.6.1.3.12 and 5.5.12 are being revised to reflect the change.

Stanidby Liquid Control (SLC) System Technical Specification Change -

The evaluation of the SLC system performance for ATWS plant transient conditions was
performed in accordance with NEDC-32424P-A (Reference 12) and NEDC-33004P-A
(Reference 1). These evaluations are described in Attachment 4, Sections 6.5 (9.3.1, and
9.3.3). The key results of these evaluations are discussed below.

Based upon SLC shutdown margin analyses, the existing natural boron concentration
requirements for achieving cold shutdown (660 PPM natural boron) is not increased for
CPFU. The allowable concentrations (in weight-percent) of the SLC tank sodium
pentaborate solution are being lowered, as shown on the attached Technical Specification
mar-ups (Attachment 1). This is intended to limit the reliance on tank and piping heat.
~ tracing, thus providing for additional assurance of system Operability. The revised tank
volume and concenttations are based on achieving the reactor shutdown boron requlrement
of 6 50 ppm, plus a 25% margin for leakage and imperfect mixing.

As c'liscussed Section 9.3.3 of Attachment 4, SLC system operation, assuming single pump
operation, with a sodium pentaborate solution with properties within the acceptance region of

the new proposed Figure 3.1.7-1, can limit peak suppression pool temperature to a maximum . -

of 206°F, which is well within the SSES suppression pool design limit of 220°F. In addition .
to providing for acceptable peak suppression pool temperatures durmg ATWS scenarios, 10
CFR. 50.62(c)(4) requires that each BWR have 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. NEDE-31096-P-A (Reference 13) provides guidance for boron
equlvalency determinations. Equation 1-1 of that document may be used to demonstrate
injection capacity equlvalency as follows: -

o) M251 c E

2y o —x =21

8 M 13 198

Where: Q SLC system flow rate;
M = Mass of water in the reactor and Recxrculatlon System at hot rated
_ conditions (1bsp); :
C = Sodium pentaborate solution concentration (welght-percent), and,
. E =Boron-10 isotope enrichment (19.8 atom-percent of natural boron).



Enclosure 10 PLA-6002
Page 33 of 53

For SSES, the value of M251 can be taken as 1. Applymg the values of the remaining
parameters, which were assumed i in the CPPU ATWS analys1s described in Section 9.3.3 of

Attachment 4 yields:

40 7 88

Ztx— =1

8 13 19.8
Thus, the equivalency requirement of 10 CFR 50.62 is satisfied.

The:e are minimal, if any impacts of the new sodium pentaborate solution on the mechanical
and electrical aspects of the SLC system. The SLC pump, motor, and system valves are all

. adequate to transport the required minimum flow rate to the reactor vessel under worst case
postu]ated operating conditions. In addition, since only one pump operation is required, the
margin between the maximum pump discharge pressure and the nominal setpoint of the
pump discharge relief valve is increased from 105 psi to 250 psi; mainly due to a lower
system back pressure, whlch results from lower pipe line losses.

In a separate license amendment request, PPL has proposed the implementation of an
Alternative Source Term (AST), which, with specific exemptions, complies with the _
guidance glven in RG 1.183 and US NRC Standard Review Plan 15.01 (Reference 3). Under
the provisions of that request, the SLC system can be used to maintain suppression pool pH =
level above 7 following any DBA-LOCAs which would involve significant fission product
releases. The revised sodium pentaborate solution requirements were evaluated using the
methodologies outlined in NUREG/CR5950 (Reference 14), NUREG-1081 (Reference 15),
and NUREG/CR-5732 (Reference 16) That evaluation demonstrated that the SLC system
will meet this post-LOCA suppression pool pH control design function.

~ LPRM Calibration Interval Technical Specification Chenge

- Technical Specification SR 3.3.1.1.8 establishes an LPRM calibration frequency of 1000
MWD/MT average core exposure. The proposed change would increase the interval between
whole core LPRM calibrations to 2000 MWD/MT

The APRM and RBM systems are the only nuclear instrumentation systems which use
LPRM readings. The APRM readings are maintained within the calibration criteria by =
manual calibration against weekly heat balance calculations. SSES uses improved LPRM
chambers which are NA 300 series. The LPRM calibration interval extension has no
sign‘ficant effect on the APRM accuracy during the power maneuvers or transients between
LPRM calibrations. For the ARTS based RBM, when a rod is selected, the RBM channel
readings are automatically calibrated to a fixed reference value which is independent of the
APRM reading. The proposed use of the ARTS based RBM is currently under NRC review.
Therefore, it is concluded that the performance of the APRM and RBM systems are not
significantly affected by the proposed LPRM surveillance interval increase. :

The justification to increase the surveillance interval is based on the assumptions used in the
safety limit analysis methodology (Reference 17). The safety limit analysis uses an assembly
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power uncertainty value which includes a component of LPRM depletion uncertainty. This
uncertainty component is due to the sensitivity changes during irradiation. The uncertainty
component is primarily a function of thermal fluence since the last calibration. The safety
limit analysis is performed using an uncertainty based upon the calibration interval of 2500
effestive full power hours (EFPH) according to the original power densities so this is
equivalent to approximately 2500 MWD/MT. The proposed value of 2000 MWD/MT is
chosen to allow for a 25% surveillance extension which is supported by the value used in the
safety limit determination. The 25% extension facilitates surveillance scheduling and
considers plant operating conditions that may not be suitable for conducting the surveillance
(e.g., transient conditions or other ongoing surveillance or maintenance activities). A 25%

~ extension of the specified frequency would result in conductmg the surveillance prior to 2500
MWD/MT.

In addition, SSES uses the Framatome POWERPLEX core monitoring system which
employs nodal diffusion theory, coupled with plant data and the improved flux -
instrumentation. The POWERPLEX system is based on accepted BWR calculation methods
used. to monitor on-line core performance and thus allows accurate assessment of thermal
limits.

RHR Service Water System and Ultimate Heat Sink Technical Specification and Methods
Change

The UHS is designed to supply the RHRSW and ESW systems with the cooling capacity
required during a combination LOCA/LOOP for 30 days without fluid addition. The post-
LOCA UHS heat load increases as a result of CPPU, primarily due to increased decay heat.
The revised analysis used decay heat values calculated per the ANSI/ANS 5.1-1979 decay
heat model, with a two-sigma uncertainty, instead of the Branch Technical Position ASB 9-2
- model, which is the current SSES licensing basis. Approval of this element of the UHS
performance analysis is requested since itis a change to the current methodology, whxch
results in less conservative results.

The manual spray array bypass isolation valves and the small spray arrays are credited in the
UHS safety analysis performed to demonstrate that the UHS will maintain a maximum
design temperature of 97°F following a design basis LOCA in one unit and concurrent safe
shutdown of the other unit under CPPU conditions. PPL proposes to modify the Residual
Heat Removal Service Water (RHRSW) and Ultimate Heat Sink (UHS) systems.-

Currently, the worst case single failure for the UHS System is the failure of a bypass line
motor operated isolation valve to close when required. In the event of a failure of the bypass
line’s motor operated valve to close, the RHRSW and ESW system heat loads on the affected
loop cannot be adequately cooled due to the large amount of water left unsprayed (i.e., heat
addirion to the UHS) via the bypass line at CPPU conditions.

To improve system reliability and performance, an additional manually operated valve is
being installed in each spray array bypass line. This valve provides redundant capability to
isolate the bypass line in the event of a failure of the motor operated bypass line isolation
valve to close and establish spray cooling operations on the affected loop. The Technical
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Specification changes are proposed to assure that the manual bypass valves will be capable of
isolating the spray bypass line in the event of a failure of the motor operated bypass valve.
The Technical Specifications for ESW are not affected.

The large spray array in each loop is capable of passing full flow and dissipating the full design -
basis heat load from the RHRSW and ESW systems. The small spray array is required for heat
dissipation when low system flows are required. Failure of a large spray array isolation valve to
open would require reduction of system flow within 3 hours after the start of a design basis
event, when full system flow is no longer required. System flow would be through the bypass
line during the first three hours. Starting at 3 hours, the small spray array would be needed to
dissipate heat in the loop that included the failed large spray array isolation valve. The
Technical Specification Changes are proposed to provide reasonable assurance that the small
spray array isolation valves will be capable of being operated in the event that its use is

required. Consistent with the design requirements for RHRSW, the new manual valves will be
instelled per ASME Section 111, Class 3 requirements. e o

The spray array bypass lines flow into the UHS above the water line. Flow through these lines -
is readily identified locally by visual observation. As part of CPPU -implementation, operating
procedures will be revised to require visual confirmation of the absence of flow through the
bypass lines when the sprays are called upon to operate. This provides-positive indication that
the existing motor operated spray array bypass valve has closed. In the event that flow in the
bypess line is observed, an operator will be dispatched to close the new manually operated spray
array bypass valve. .

Personnel called upon to observe bypass line flow and operate the new manual spray array
bypess valve will not need to traverse radiation fields or other harsh environmental conditions.
Therefore, there are no dose consequences or personnel safety issues due to operation of the
new valve. Necessary communications can be accomplished via existing radio communications "
capabilities and no additional communications equipment is required. The minimum required

- staffing level specified in TS is adequate for these actions. Training is planned on the use of the
new valve. Appropriate procedure(s) will be revised or developed to control its operation.

It is proposed that the manual spray array bypass valves be added as components that must be
operable in a new proposed Table 3.7.1-3. The current Required Actions and Completion
times that apply when the motor operated bypass valves are inoperable will apply when the
manual spray array bypass valves are inoperable. The application of these Required Actions -
and Completion times to the manual spray array bypass valves is conservative since the manual
spray array bypass isolation valves perform the same function as the motor operated bypass
isolation valves but are only required in the event of a single failure:"

Similar rationale applies to the addition of the small spray array isolation valves to Table 3.7.1- .
1 as components that must be operable to meet LCO 3.7.1. The Required Actions and
Completion times that apply when the large spray array isolation valves are inoperable will
apply when the small spray array isolation valves are inoperable. The application of these
Required Actions and Completion times to the small spray bypass isolation valves is-
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conservative since the small spray array isolation valves perform the same function as the
motor operated bypass isolation valves but only in the event of a single failure.

The staff’s consideration regarding the use of the ANSI/ANS 5.1-1979 decay heat model is
documented in References 1 and 18. While this model is not part of the SSES Current
Licensing Basis, it provides for a conservative projection of long-term decay heat loads, and
its use has been previously accepted by the staff on plant specific bases, as described in the
cited references.

As ¢ result of the discussion presented in this section, the overall effect of the proposed
Technical Specification change is to ensure that the RHRSW and UHS systems meet their
design intent and perform their design function in the event of a design basis accident at
CPFPU conditions. .

Containment Analysis Methods Change

The existing computer program of record for the SSES DBA-LOCA long-term suppression
pool temperature response is the GE SHEX methodology, and thus, the continued use of this
methodology is consistent with the SSES Current Licensing Basis. However, two analytical -
elements, which are consistent with GE standards for containment re-evaluations, are not part
. ‘of the SSES Current Licensing Bases. These elements are: 1) crediting the presence of
passive heat sinks; and, 2) the ANSI/ANS 5.1-1979 decay heat model, with a two-sigma
uncertainty.

The practice of crediting passive heat sinks is discussed in Branch Technical Position CSB 6-

of any kind. The updated SSES CPPU analysis credits structural steel, and the containment
liner, while conservatively not crediting the thermal mass of concrete structures. The use of
these heat sinks is consistent with the limitations of the SHEX code, and provxdes a realistic

model of this natural phenomenon

.The staff’s consideration regarding the use of the GE SHEX code, along with the ANSI/ANS
5.1-1979 decay heat model, is documented in References 1 and 20. While this model is not
part of the SSES current licensing basis, it provides for a conservative projection of long-
term containment heat loads, and its use has been previously accepted by the staff on plant
specific bases, as described in the cited references. The use of this decay heat model is also
_consistent with the limitations and restrictions of the SHEX code.

It is therefore concluded that the use of these elements provides for an acceptable method of
caIculatmg the long-term containment response to DBA-LOCA scenarios.

Man Turbine Pressure Regulation System

The proposed Technical Specification 3.7.8 requires that the operability of the main turbine
pressure regulation system is monitored so that proper thermal limits can be administered. - -
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The proposed Technical Specification parallels the existing Techmcal Specnﬁcatlon 3.7.6 for
the Main Turbine Bypass System.

Analyses for limiting fuel thermal margin transient events were performed for CPPU
conditions. Typically, the limiting events for a reload analysis are the Generator Load
Rejection Without Bypass (GLRWOB) event or a Control Rod Withdrawal Error (CRWE)
depending on the assumptions used for the Rod Block Monitor (RBM). The results of the
transient analyses for CPPU have identified that the Pressure Regulator Failure Downscale
(PRFDS) event without a backup pressure regulator can become a limiting event. The
analysis assumes that the backup pressure regulator is in an Out Of Service (OOS) condition.
The severity of the PRFDS event is governed by the operability of the main turbine pressure
regulation system. -

A fzilure of the controlling pressure regulator with the backup pressure regulator operable
results in a mild pressure disturbance similar to a pressure setpoint change and no significant
reduction in fuel thermal margins occur. If the backup pressure regulator also fails
downscale or is out of service when the controlling regulator fails downscale, the TCVs will
close in the servo or normal operating mode. Since the TCV closureisnot a fast closure, -
therz is no loss of EHC pressure to provide an anticipatory.scram. The reactor pressure will
incrzase to the point that a high neutron flux or a high reactor pressure scram is initiated to -
.shut down the reactor. The increase in flux and pressure affects both MCPR and LHGR -
during the event. An inoperable Main Turbine Pressure Regulation System may require a
MCPR and / or LHGR penalty.

Technical Speciﬁcation 3.7.8 is proposed because it would provide explicit protection of the .
MCPR Safety Limit and 1% cladding strain limit, by establishing appropriate thermal limits.
These thermal limits would be a function of the operability of the main turbine pressure
regulation system. The appropriate thermal limits for a pressure regulator out of service
would be determined from those specified in the COLR from the reload analysis.
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S. REGULATORY SAFETY ANALYSIS

5.1

No Significant Hazards Consideration
PPL Susquehanna has evaluated whether or not a significant hazards
consideration is involved with the proposed change, by focusing on the three

standards set forth in 10 CFR 50.92, “Issuance of amendment " as dxscussed
below:

1. Does the proposed change involve a significant increase in the probability
or consequences of an accident previously evaluated? '

Extended Power Uprate
Response: No.

The probability (frequency of occurrence) of Design Basis Accidents

-~ occurring is not-affected by the increased power level, because Susquehanna

continues to comply with the regulatory and design basis criteria established
for plant equipment. A probabilistic risk assessment demonstrates that the -
calculated core damage frequencies do not significantly change due to
Constant Pressure Power Uprate (CPPU). Scram setpoints (equipment
settings that initiate automatic plant shutdowns) are established such that there
is no significant increase in scram frequency due to CPPU. No new -
challenges to safety-related equipment result from CPPU.

The chénges in consequences of postulated accidents, which would occur
from 102% of the CPPU (rated thermal power) RTP compared to those

' previously evaluated, are acceptable. The results of CPPU accident

evaluations do not exceed the NRC-approved acceptance limits. The
spectrum of postulated accidents and transients has been investigated, and are
shown to meet the plant’s currently licensed regulatory criteria. In the area of
fuel and core design, for example, the Safety Limit Minimum Critical Power -
Ratio (SLMCPR) and other applicable Specified Acceptable Fuel Design
Limits (SAFDLS) are still met. Continued compliance with the SLMCPR and
other SAFDLs will be confirmed on a cycle specific basxs consistent with the
criteria accepted by the NRC.

Challenges to the Reactor Coolant Pressure Boundary were evaluated at
CPPU conditions (pressure, temperature, flow, and radiation) were found to
meet their acceptance criteria for allowable stresses and overpressure margin.

Challenges to the containment have been evaluated, and the containment and
its associated cooling systems continue to meet 10 CFR 50, Appendix A,
Criterion 16, Containment Design; Criterion 38, Containment Heat Removal;
and Criterion 50, Containment Design Basis. The increase in the calculated
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post LOCA suppreéssion pool temperature above the currently assumed peak
temperature was eva]uated and determmed to be acceptable.-

Radiological release events (acmdents) have been evaluated, and shown to
meet the guidelines of 10 CFR 50.67.

Therefore, the pfoposed changes do not involve a _signiﬁcant increase in the .
probability or consequences of an accident previously evaluated.

Standby Liquid Control (SLC) System Technical Specification Change

Response: No.

The proposed changes revise Technical Specification 3.1.7 for the SLC
system to reflect new boron weight-percent, concentration, and enrichment
requirements. In addition, with the transition from two pumps to single pump
operation, the proposed changes reduce the required SLC pump flow and
~discharge pressure needed for compliance with 10 CFR50.62, thus increasing
the reliability of the system. The changes do not otherwise alter the design or
operation of the SLC system, and the existing design of the system is
sufficient to transport the enriched sodium pentaborate solution. The SLC
system is not considered to be the initiator of any event currently analyzed in
the FSAR. Therefore, the proposed changes do not increase the probability of
a previously evaluated accident. '

The SSES CPPU ATWS analysis was performed by GE in accordance with
the guidance provided in NEDC-32424P-A (Reference 12), and used standard
accepted assumptions, inputs, and codes. - That analysis, which demonstrated
that the acceptance criteria for peak vessel pressure, peak cladding
temperature, peak local cladding oxidation, peak suppression pool
temperature, and peak containment pressure, established the requirements for
the proposed boron weight-percent and concentration, and pump flow rate.
Also note that the CPPU ATWS analysis assumed the availability of only a
single pump, versus two pumps. As a result, no fission product barriers are
adversely challenged, and the radiological consequences of previously
evaluated accidents (i.e., ATWS) are not increased.

PPL has submitted a license amendment request to change the SSES DBA-
LOCA source term licensing basis to 10 CFR 50.67, i.e., Alternate Source
Term (Reference 3). Under the provisions of that request the SLC system can -
be used to maintain suppression pool pH level above 7 following a DBA-
LOCA which could involve significant fission product releases. The revised
sodium pentaborate solution requirements were evaluated using the
methodologies outlined in NUREG/CR5950 (Reference 14), NUREG-1081
(Reference 15), and NUREG/CR-5732 (Reference 16). That evaluation
demonstrated that the SLC system will meet this post-LOCA suppression pool
pH control design function. .
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Therefore, the proposed changes do not involve a significant increase in the
probability or consequences of an accident previously evaluated.

LPRM Calibration Interval Technical Specification SR Frequency Change

Response: No. -

The revised surveillance interval continues to ensure that the LPRM signal is
adequately calibrated. This change will not alter the basic operation of
process variables, structures, systems, or components as described in the
SSES FSAR, and no new equipment is introduced by the change in LPRM
surveillance interval. The performance of the APRM and RBM systems is not
significantly affected by the proposed LPRM surveillance interval increase.
Therefore, the probability of accidents previously evaluated is unchanged.

The proposed change results in no change in radiological consequences of the
design basis LOCA as currently analyzed for SSES. The consequences of an
accident can be affected by the thermal limits existing at the time of the
postulated accident, but LPRM chamber exposure has no significant effect on
the calculated thermal limits because LPRM accuracy does not significantly
deviate with exposure. For the extended calibration interval, the assumption

in the safety limit analysis remains valid, maintaining the accuracy of the
thermal limit calculation. Therefore, the thermal limit calculation is not
significantly affected by LPRM calibration frequency and the consequences of
an accident previously evaluated are unchanged. o

The change does not affect the initiation of any event, nor does it negatively
impact the mitigation of any event. Therefore, the proposed change does not
involve a significant increase in the probability or consequences of an
accident previously evaluated. :

RHR Semce Water Svstem and U]tlmate Heat Sink Technical Specification
and Methods Change

Response: No.

The proposed changes do not involve any new initiators for any accidents nor
do they increase the likelihood of a malfunction of any Structures, Systems or
Components (SSCs). Implementation of the subject changes reduces

the probability of adverse consequences of accidents previously evaluated,
because inclusion of the manual spray array bypass isolation valves and the
small spray array isolation valves in the Technical Specifications (TS)
increases their reliability to function for safe shutdown.



Enclosure to PLA;6002
"Page 41 0f53

The use of the ANS/ANSI-5.1-1979 decay heat model in the UHS
performance analysis is not relevant to accident initiation, but rather, pertains
to the method used to evaluate currently postulated accidents. Its use does
not, in any way, alter existing fission product boundaries, and provides a
conservative prediction of decay heat. Therefore, the change in decay heat
calculational method does not involve a significant increase in the probablhty
or consequences of an accident previously evaluated

Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

Containment Analysis Methods Change

Response. No ‘

The use of passive heat sinks, and the ANS/ANSI-S 1- 1979 decay heat model
are not relevant to accident initiation, but rather, pertain to the method used to

-evaluate postulated accidents. The use of these elements does not, in any way,
alter existing fission product boundaries, and provides a conservative
prediction of the containment response to DBA-LOCASs. Therefore the
Containment Analysis Method Change does not involve a significant increase
in the probability or consequences of an accident previously evaluated.-

Main Turbine Pressure Regulation _System

Response: No.

Technical Specification 3.7.8 does not directly or indirectly affect any plant
system, equipment, component, or change the process used to operate the
plant. Technical Specification 3.7.8 would ensure acceptable performance,
since it would establish requirements for adhering to the appropriate thermal
limits, depending on the operability of the main turbine pressure regulation
system. Use of the appropriate limits assures that the appropriate safety limits
will not be exceeded during normal or anticipated operational occurrences.
Thus, Technical Specification 3.7.8 does 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?

Extended Power Uprate

Response: No.

Equipment that could be affected by EPU has been evaluated. No new '
operating mode, safety-related equipment lineup, accident scenario, or



Enclosure to PLA-6002
"Page420f53

equipment failure mode was identified. The full spectrum of accident

- considerations has been evaluated and no new or different kind of accident has
been identified. CPPU uses developed technology and applies it within

- capabilities of existing or modified plant safety related equipment in
accordance with the regulatory criteria (including NRC approved codes,
standards and methods). No new accidents-or event precursors have been .

1dent1ﬁed

The SSES TS require revision to implement EPU. The revisions have been
assessed and it was determined that the proposed change will not introduce a -
different accident than that previously evaluated. Therefore the proposed
changes do not create the possibility of a new or dlfferent kind of accident
from any accident previously evaluated.

Standby Liquid Control (SLC) System Technical Specification Change -

Response. No.

The proposed changes revise Techmcal Spemf cation 3 1.7 for the SLC
system to reflect new boron weight-percent, concentration, and enrichment -
requirements. In addition, with the transition from two pumps to single pump
operation, the proposed changes reduce the required SLC pump flow and
discharge pressure needed for compliance with 10 CFR 50.62. The changes -
do not otherwise alter the design or operation of the SLC system, and the
existing design of the system is sufficient to process the enriched sodium
pentaborate solution. With the exception of these changes, no other physical
changes to plant structures or systems are proposed. In addition, anew
Surveillance Requirement (SR 3.1.7.10) is added to ensure that the correct
enrichment is verified prior to addition of inventory to the SLC tank. Thus,
the proposed changes do not create a new initiating event for the spectrum of
events currently postulated in the FSAR.

Therefore, the proposed changes do not create the possibility ofa new, or
different kind of accident from any previously evaluated.

LPRM Calibrétion Interval Technical Specification SR Frequency Change

Response: No.

The proposed change will not physically alter the plant or its mode of
operation. The performance of the APRM and RBM systems is not
significantly affected by the proposed LPRM surveillance interval increase.
As such, no new or different types of equipment will be installed and the basic
operation of installed equipment is unchanged. The methods of governing g
plant operation and testing are consistent with current safety analysis
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assumptions. | Therefore, the proposed change does not create the possibility
of a new or different kind of accident from any accident previously evaluated. -

RHR Service Water System and Ultimate Heat Smk Techmcal Spec1f' cation
and Methods Change

Response: No.

The subject changes apply Technical Specification controls to new UHS
manual bypass isolation valves and the existing small spray array isolation
valves. The design functions of the systems are not affected.

- The addition of manually operated valves in the system, operational changes
and the Technical Specification changes do not create the possibility of a new
or different kind of accident from any previously evaluated.

The use of the ANS/ANSI-5.1-1979 decay heat model is not relevant to
accident initiation, but rather pertains to the method used to evaluate currently
postulated accidents. The use. of this analytical tool does not involve any
physical changes to plant structures or systems, and does not create a new
initiating event for the spectrum of events currently postulated in the FSAR.
Further, it does not result in the need to postulate any new accident scenarios.
Therefore the decay heat calculational method change does not create the
possibility of a new or different kind of accident from any accident prevxously
evaluated :

Containment Analysis Methods Change
Response: No.

The use of passive heat sinks and the ANS/ANSI-5.1-1979 decay heat model
are not relevant to accident initiation, but pertain to the method used to
evaluate currently postulated accidents. The use of these analytical tools does

' not involve any physical changes to plant structures or systems, and does not
create a new initiating event for the spectrum of events currently postulated in
the FSAR. Further, they do not result in the need to postulate any new .
accident scenarios. Therefore the Containment Analysis Method Change does
not create the possibility of a new or different kind of accident from any
accident previously evaluated.

Main Turbine Pressure Regulation System
Response: No.

Technical Specification 3.7.8 will not directly or indirectly affect any plant
-system, equipment, or component and therefore does not affect the failure
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modes of any of these items. Thus, Technical Specification 3.7.8 does not
create the possibility of a previously unevaluated operator error or a new
_ single failure. - ' K

Therefore, Technical Specification 3.7.8 does not create the possibility of a
new or different kind of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of
safety? :

Extended Power Uprate
Response: No.

The CPPU affects only design and operational margins. Challenges to the
fuel, reactor coolant pressure boundary, and containment were evaluated for
CPPU conditions. Fuel integrity is maintained by meeting existing design and
-regulatory-limits. - The calculated loads on affected structures, systems and
components, including the reactor coolant pressure boundary, will remain
within their design allowables for design basis event categories. No NRC
acceptance criterion is exceeded. Because the SSES configuration and
responses to transients and postulated accidents do not result in exceeding the
presently approved NRC acceptance limits, the proposed changes do not
involve a significant reduction in a margin of safety. '

Standby Liquid Control (SLC) System Technical Specification Change

Response: No.

The proposed changes revise Technical Specification 3.1.7 for the SLC

_system to reflect new boron weight-percent, concentration, and enrichment
requirements. In addition, with the transition from two to single pump
operation the proposed changes reduce the required SLC pump flow and

' discharge pressure needed for compliance with 10 CFR 50.62, thus increasing
the reliability of the system. The changes do not otherwise alter the design or
operation of the SLC system, and the existing design of the system is
sufficient to process the enriched sodium pentaborate solution. -

The CPPU ATWS analysis was performed in accordance with the guidance
provided in NEDC-32424P-A (Reference 12), and used standard accepted
assumptions, inputs, and codes. That analysis, which demonstrated that
ATWS acceptance criteria are satisfied, established the requirements for the
proposed boron weight-percent and concentration, and pump flow rate.
Further, the CPPU ATWS analysis assumed only a single pump flow verses
two pumps. ‘ '
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With respect to the proposed use of the SLC system for maintaining -
suppression pool pH level above 7 following a DBA-LOCA:s, the revised
sodium pentaborate solution requirements were evaluated using the
methodologies outlined in US NRC NUREG/CR-5950, Rev. 3, “lodine
Evolution and pH Control," December 1992; USNRC NUREG-1081, “Post
Accident Gas Generation from Radiolysis of Organic Materials," September
1984 and USNRC NUREG/CR-5732, “Iodine Chemical Forms in LW Severe
Accidents," April 1992. That evaluation demonstrated that the SLC system
can meet this post-LOCA suppression pool pH control design function.

Therefore, the proposed changes do not involve a significant reduction in a
margin of safety.

LPRM Calibration Interval Technical Speciﬁcétion Change
Response: No. |

The proposed change has no impact on equipment design or fundamental
operation and there are no changes being made to safety limits or safety
system allowable values that would adversely affect plant safety as a result of -
the proposed change. The performance of the APRM and RBM systems is not
significantly affected by the proposed LPRM surveillance interval increase.
The margin of safety can be affected by the thermal limits existing prior to an’
accident; however, uncertainties associated with LPRM chamber exposure
have no significant effect on the calculated thermal limits. For the extended
calibration interval, the assumption in the safety limit analysis remains vahd
maintaining the accuracy of the thermal limit calculation. :

Since the proposed change does not affect safety analysis assumptions or
initial conditions, the margin of safety in the safety analyses are maintained.
Therefore, the proposed change does not involve a significant reduction in a
margin of safety.

RHR Servxce Water Svstem and Ultimate Heat Sink Technical Spemﬁcatlon
and Methods Change

Response: No.

Implementation of the subject changes does not significantly reduce the
margin of safety since these changes add components and Technical
Specification controls for the components not currently addressed in the
Technical Specifications. These changes increase the reliability of the affected
components/systems to function for safe shutdown.

Therefore these changes do not involve a significant reduction in margin. of
safety. '
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The ANS/ANSI-5.1-1979 model provides a conservative prediction of decay
heat. The use of this element is consistent with current industry standards,
and has been previously accepted by the staff for use in containment analysis
by other licensees, as described in GE Nuclear Energy. “Constant Pressure
Power Uprate," Licensing Topical Report NEDC-33004P-A, Revision 4,
dated July 2003; and the letter to Gary L. Sozzi (GE) from Ashok Thandani
(NRC) on the Use of the SHEX Computer Program and ANSI/ANS 5.1-1979,
"Decay Heat Source Term for Containment Long-Term Pressure and
Temperature Analysis," July 13, 1993. Therefore, the decay heat calculational
method change does not involve a significant reduction in the margin of '
safety.

Containment Analysis Methods Change

Response: No.

The use of passive heat sinks-and the ANS/ANSI-5.1-1979 decay heat model
are realistic phenomena, and provide a conservative prediction of the plant
response to DBA-LOCAs. The use of these elements is consistent with
current industry standards, and has been previously accepted by the staff for
other licensees, as described in GE Nuclear Energy: “Constant Pressure
Power Uprate," Licensing Topical Report NEDC-33004P-A, Revision 4,
dated July 2003; the letter to Gary L. Sozzi (GE) from Ashok Thandani
(NRC) on the Use of the SHEX Computer Program; and ANSI/ANS 5.1-
1979, "Decay Heat Source Term for Contamment Long-Term Pressure and
Temperature Analysis,"

July 13, 1993. Therefore the Containment Analy51s Method Change does not
involve a significant reduction in the margin of safety. -

Main Turbine Pressure Regulation System

Since Technical Specification 3.7.8 does not alter any plant system,
equipment, component, or processes used to operate the plant, the proposed
change will not jeopardize or degrade the function or operation of any plant
system or component governed by Technical Specifications. Technical
Specification 3.7.8 preserves the margin of safety by establishing
requirements for adhering to the appropriate thermal limits."

Concl.u.sion. for All Changes

Based upon the above, PPL Susquehanna concludes that the proposed
amendment presents no significant hazards consideration, under the standards
set forth in 10 CFR 50. 92(c) and, accordingly, a ﬁndmg of “no significant
hazards consideration” is justified.
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Applicable Regu]atory Requirements / Criteria

5.2.1 Analysis .

Extended Power Uprate

10 CFR 50.36 (c)(2)(ii) Criterion 2, requires that TS LCOs include process
variables, design features, and operating restrictions that are initial conditions
of design basis accident analysis. The Technical Specifications ensure that the
SSES system performance parameters are maintained within the values
assumed in the safety analyses. The Technical Specification changes are
supported by the safety analyses that were performed consistent with NRC
approved methodology approved for SSES and continue to provide a
comparable level of protection as the current Technical Specifications.
Applicable regulatory requirements and significant safety evaluations
performed in support of the proposed changes are described in Attachment 4.

Standby Liquid Control (SLC) System Technical Speciﬁcaﬁon Change

10 CFR 50, Appendix A, GDC 26 requires that two independent reactivity
control systems of different design principles be provided. For SSES, these
systems are: the Control Rod Drive-(CRD) system and the SLC system, which - .
is the subject of the proposed Technical Specification changes. The - :
evaluations described in Attachment 4, Sections 6.5, 9.3.1, and 9.3.3
demonstrate that the SLC system continues to satisfy the provisions of this
GDC.

10 CFR 50, Appendix A, GDC 27 requires that the reactivity control systems
have the combined capability to assure that under postulated accident
conditions, with sufficient margin to account for stuck control rods, that the

capability to adequately cool the core is maintained. The evaluations .
described in Attachment 4, Sections 6.5, 9.3.1, and 9.3.3 (ATWS) demonstrate

that the SLC system continues to satisfy the provisions of this GDC.

10 CFR 50.62(c)(4) states in part: “Each BWR must have 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.” NEDE-31096-P-

- A provides guidance for boron equivalency determinations. The application

of this guidance demonstrates that the equivalency requirement of 10 CFR
50.62 are met. - ' .

LPRM Calibration Interval Technical Specification Change

10 CFR 50.36(c)(3) requires that TS LCOs include surveillance requirements
relating to test, calibration, or inspection to assure that the necessary quality of
systems and components is maintained, that facility operation will be within
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safety limits, and that the limiting conditions for operation will be met. The
Technical Specification changes are supported by the safety analyses that
were performed consistent with NRC approved methodology and continue to
provide a comparable level of protection as the current Technical
Specifications. Significant Safety evaluations performed in support of the
proposed changes are described in

Attachment4.
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RHR Service'Water System and Ultimate Heat Sink Technical Specification
and Methods Change

GDC-5 requires SSCs important to safety not to be shared among nuclear
power units unless it can be shown that sharing will not significantly impair
their ability to perform their safety functions, including, in the event of an
accident in one unit, an orderly shutdown and cooldown of the remaining
units. The proposed changes do not affect compliance with GDC-5 as
described in FSAR Section 3.1. The RHRSW system and UHS continue to be
designed such that no single failure will prevent it from achieving its safety
function. '

GDC-44 requires that a system to transfer heat from structures, systems, and
components important to safety to an ultimate heat sink be provided. The
system safety function shall be to transfer the combined heat load of these
structures, systems, and components under normal operating and accident
conditions. The proposed change does not affect compliance with GDC-44 as
described in FSAR Section 3.1. The RHRSW system is designed to Seismic
Category I requirements. Redundant safety related components served by
RHRSW are supplied through redundant supply headers and returned through
redundant discharge or return lines. Electric power for operation of redundant
safety related components of RHRSW is supplied from separate independent
offsite and redundant onsite standby power sources. No single active failure
renders RHRSW incapable of performing its safety function.

Regulatory Guide 1.27 Revision 2 applies to nuclear power plants that use
water as the ultimate heat sink. The proposed change does not affect
compliance with Regulatory Guide 1.27 Revision 2 as described in Sections
3.13 and 9.2.7 of the FSAR. The UHS continues to be capable of providing
sufficient cooling for 30 days to permit simultaneous safe shutdown and
cooldown of both SSES units and maintain them in a safe shutdown condition.

10 CFR 50.36(c)(3), requires that Technical Specification LCOs include

- surveillance requirements relating to test, calibration, or inspection to assure
that the necessary quality of systems and components is maintained, that
facility operation will be within safety limits, and that the limiting conditions
for operation will be met. The Technical Specification changes are supported
by the safety analyses that were performed consistent with NRC approved
methodology and continue to provide a comparable level of protection as
current Technical Specifications.
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Containment Analysis Methods Change

10 CFR 50, Appendix A, GDC-16 requires that a reactor containment be
provided to establish an essentially leak-tight barrier against the uncontrolled
release of radioactivity, and that it be assured that containment design
parameters important to safety not be exceeded for as long as postulated
accident conditions require. The evaluations described in Attachment 4, _
Section 4.1 demonstrate that containment parameters stay within their design
limits. ' '

10 CFR 50, Appendix A, GDC-50 requires that the reactor containment
structure be designed so that the structure and its internal compartments can
accommodate the calculated pressure and temperature conditions resulting
from any loss of coolant accident. The evaluations described in Attachment 4;
Section 4.1 demonstrate that containment parameters stay within their design
limits. =

-Main Turbine Pressure Regulation System

Title 10 of the Code of Federal Regulations (10 CFR) establishes the
fundamental regulatory requirements with respect to reactivity control
systems. Specifically, General Design Criterion 10 (GDC 10), “Reactor
design,” in Appendix A, “General Design Criteria for Nuclear Power Plants,”
10 CFR Part 50 states, in part, that the reactor core and associated coolant,
control, and protection systems shall be designed with appropriate margin to
assure that specified acceptable fuel design limits are not exceeded.

Technical Specification 3.7.8 will ensure that the MCPR Safety Limit will not
be violated and that fuel cladding strain will not exceed 1%. This satisfies the
. requirement of GDC-10 regarding acceptable fuel design limits.

5.2.2 Conclusion

Based on the analyses provided in Section 4, Technical Analysis, the - .
proposed change is consistent with applicable regulatory requirements and
criteria. 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. -

6. ENVIRONMENTAL CONSIDERATION

Proriosed Changes for Extended Power Ugrateh
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The proposed Operating License and Technical Specification changes required for - -
implementation of EPU meet the requirements for an environmental review as set forth in 10 -
CFR 51.20, “Criteria For And Identification Of Licensing And Regulatory Actions Requiring
Environmental Impact Statements”. A supplement to the Susquehanna Environmental
Report in Attachment 3 concludes the following:

Normal operation radiation levels are expected to increase by no more than the percentage - -
incrzase of the EPU. The increase in radiation levels is not expected to have any significant
effect on the plant radiation shielding and would be offset by conservatism in the original
design, source terms used, and analytical techmques All offsite radiation doses would be

witkin applicable regulatory standards.

PPL Susquehanna concludes that the environmental impacts of operation at 3,952 MWt are
either bounded by impacts described in earlier National Environmental Policy Act (NEPA)

“assessments or within regulatory permitted limits. As a consequence, PPL Susquehanna
believes that the EPU would not significantly (as deﬁned in 40 CFR 1508. 27) affect human
health or the environment.

Other Proposed Changes:
Standby Liquid Control System Technical Specifications, LPRM Technical Specification

Surveillance Interval, RHR Service Water System and Ultimate Heat Sink Technical
Specification: and Methods Change: and Containment Analysis Methods Change '

Maia Turbine Pressure Regulation System -

A review has determined that these other proposed changes would change a requirement with
respzct to installation or use of a facility component located within the restricted area, as
defined in 10 CFR 20, or would change an inspection or surveillance requirement. However,
these proposed changes do not involve (i) a significant hazards consideration, (ii), a
significant change in the types or 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, these proposed changes meet the eligibility criterion for
categorical exclusion 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 these proposed changes. -
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Operating License Changes
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startup, sealed neutron sources for reactor instrumentation and radiation
monitoring equipment calibration, and as fission detectors in amounts as

required;

(4) PPL Susquehanna, LLC, pursuant to the Act and 10 CFR Parts 30, 40,
~and 70, to receive, possess, and use in amounts as required any
byproduct, source or special nuclear material without restriction to
chemical or physical form, for sample analysis or instrument calibration
or associated with radioactive apparatus or components; and

(5) PPL Susquehanna, LLC, pursuant to the Act and 10 CFR Parts 30, 40,
and 70, to possess, but not separate, such byproduct and special nuclear
materials as may be produced by the operation of the facility.

C. This license shall be deemed to contain and is subject to the conditions specified
in the Commission's regulations set forth in 10 CFR Chapter | and is subject tc all
applicable provisions of the Act and to the rules, regulations and orders of the
Commission now or hereafter in effect; and is subject to the additional conditions
specified or incorporated below:

(1) Maximum Power Level

PPL Susquehanna, LLC is authorizef to operate the facility at reactor
core power levels not in excess of{(348Pmegawatts thermal in
accordance with the conditions specified herein and in Attachment 1 to
this license. The preoperational tests, startup tests and other items
identified in Attachment 1 to this license shali be completed as specified.
Attachment 1 is hereby incorporated into this license.

(2) Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 225, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated in the license. PPL
Susquehanna, LLC shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan.

For Surveillance Requirements (SRs) that are new in Amendment
178 to Facility Operating License No. NPF-14, the first performance
is due at the end of the first surveillance interval that begins at
implementation of Amendment 178. For SRs that existed prior to
Amendment 178, including SRs with modified acceptance criteria
and SRs whose frequency of performance is being extended, the
first performance is due at the end of the first surveillance interval
that begins on the date the Surveillance was last performed prior to
implementation of Amendment 178.

ﬁlm Page 15 of 35
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1.1 Definitions (continued)

PPLRev.0 v
Definitions
1.1

RATED THERMAL POWER
(RTP)

REACTOR PROTECTION
SYSTEM (RPS) RESPONSE
TIME

SHUTDOWN MARGIN (SDM)

STAGGERED TEST BASIS

THERMAL POWER

TURBINE BYPASS SYSTEM
RESPONSE TIME

RTP shall be a total reactor core heat transfer ra‘e to

the reactor coolant o MW1. 3’5 S-2>
The RPS RESPONSE TIME shall be that timie interval

from when the monitored parameter exceeds its RPS
trip setpoint at the channel sensor until de-energization
of the scram pilot valve solenoids. The response time
may be measured by means of any series of
sequential, overlapping, or total steps so that the entire
response time is measured.

SDM shall be the 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 68°F; and
c. All contro! 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.

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 1} Surveillance
Frequency intervals, where 1 is the total number of
systems, subsystems, channels, or other designated
components in the associated function.

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

The TURBINE BYPASS SYSTEM RESPONSE TIME
consists of the time from when the turbine bypass
control unit generates a turbine bypass valve flow
signal

(continued)

SUSQUEHANNA ~ UNIT 1
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Safety Limits (SLs)
2.0
2.0  SAFETY LIMITS (SLs)
241 SLs
2.1.1 Reactor Core SLs
21141 With the reactor steam dome pressup€ < 785 psig or core flow

< 10 million Ibm/hr:
THERMAL POWER shall be <25y6 RTP.

211.2 With the reactor steam dome pressure 2 785 psig and core flow
2 10 million Ibm/hr:

MCPR shall be > 1.09 for two recirculation loop operation or =2 1.10 for
single recirculation loop operation.

2113 Reactor vessel water level shall be greater than the top of active irradiated
fuel.

2.1.2 Reactor Coolant System Pressure SL

Reactor steam dome pressure shall be < 1325 psig.

2.2 SL Violations
With any SL violation, the following actions shall be completed within 2 hours:
2.2.1 Restore compliance with all SLs; and

2.2.2 Insert all insertable control rods.

SUSQUEHANNA - UNIT 1 TS/2.0-1 W@
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SLC SYSTEM
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7  Standby Liquid Control (SLC) System

LCO 3.1.7  Two SLC subsystems shall be OPERABLE.

AFPLICABILITY: ~ MODES 1 and 2. '
ACTIONS ' /

CONDITION / REQUIRED ACTION ZOMPLETION TIME

A.1 Restore concentration of
sodium pentaborate in solution

A. . Concentration of sodlum
pentaborate in solution

56 Weight pergent bik to within hmlts
within'limits of Figure
3.1.71.
B. One SLC subsystem B.1 Restore SLC subsystem to 7 days
. inoperable for reasons OPERABLE status. :

other than Condition A.

C. Two SLC subsystems C.1 Restore one SLC subsystem to | 8 hours
inoperable for reasons OPERABLE status.
other than Condition A.

D. Required Action and D.1 Bein MODE 3. 12 hours
associated Completion
Time not met.

SUSQUEHANNA - UNIT 1 3.1-20 (A%dvzﬁ



SURVEILLANCE REQUIREMENTS

THE L 1m7s8

PPL Rev. 1
- SLC System
317

OF FIGURE 3. l7-l

'SURVEILLANCE / |

SUSQUEHANNA - UNIT 2 ’ 3.1-21

FREQUENCY
SR 3.1.7.1  Verify available volume ¢ sod|um pentaborate 24 hours
' solution i :
SR 3.1.7.2 Verify temperature of sodium pentab_ofate solution | 24 hour$
is within the limits of Figure 3.1.7-2. |
SR 3.1.7.3  Verify temperature of pump suction piping is within 24 hours
the limits of Figure 3.1.7-2.
SR 3.1.7.4  Verify continuity of explosive charge. 1 31 days
SR 3.1.7.5 Verify the concentration o sd| ' entaborate in | 31 days
solution is within the
limits of Flgure 3 1.7-1.
ND
Once within 24 hours after
_| water or sodium pentaborate
is added to solution
AND
Once within 24 hours after
solution temperature is
. | restored within the limits of
Figure 3.1.7-2
(confinued)
Amefidment 151



SURVEILLANCE REQUIREMENTS _(continued)

PPL Rev. 1
SLC SYSTEM
3.1.7.

- SURVEILLANCE

FREQUENCY

SK. 3.1.7.6

Verify each SLC subsystem 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 corre
position.

31 days

Sk 3.1.7.7

Verify each pump develops a floyrate 2 apm
at a discharge pressure 2 sig.

In accordance with the
Inservice Testing Program

SR 3.1.7.8

Verify flow through one SLC subsystem pump into
reactor pressure vessel.

24 months on a-
STAGGERED TEST BASIS

SR 3.1.7.9

Verify all heat traced piping between storage tank
~ and pump suction is unblocked.

24 months -
AND

Once within 24 hours after
solution temperature is
restored within the limits of
Figure 3.1.7-2

SUSQUEHANNA - UNIT 1
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Insert 3.1-22A

SURVEILLANCE : |  FREQUENCY

SR 3.1.7.10 Vérify sodium pentaborate enrichment is 2 88 atom . Prior to addition
percent B-10. ' | to SLC tank.
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_ SLC SYSTEM
: 3.1.7

TN ge_(\;\' =2, -234

FIGURE 3.17-1 . : . )
Sodium Pentaborale Solution V 'orsus Concentration Requirements
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" Insert 3.1-23A

FIGURE 3.1.7-1
Sodium Pentaborate Solution Volume Versus
Concentration Requirements
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APLHGR
321
32 POWER DISTRIBUTION LIMITS
3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
LCO 3.2.1 All APLHGRs shall be less than or equal to the limits specified in the
COLR. '
APPLICABILITY: THERMAL POWER 2£8)s RTP. Z )
ACTIONS
CONDITION REQUIRED AC})& COMPLETION TIME
A. Any APLHGR not Al Restore APLHGR(s) to 2 hours
within limits. within limits

B. Required Action and B.1 Reduce/THERMAL POWER | 4 hours

to <@g/ RTP. | -

associated Completion
Time not met.

SUSQUEHANNA — UNIT 1

3.2-1
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SURVEILLANCE REQUIREMENTS

- PPL.Rev.0 .
APLHGR
3.2.1

SURVEILLANCE

FREQUENCY

SR 3.2.1.1  Verify all APLHGRs are less than or equal
to the limits specified in the COLR.

Once within 24 hours afier

24 hours thereafter

AND

Prior to exceeding?% RTP

SUSQUEHANNA - UNIT 1-

3.2-2
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MCPR
3.2.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
LCO 322 All MCPRs shall be greater than or equal to the MCPR operating
limits specified in the COLR.
APPLICABILITY: THERMAL POWER o RTP.
ACTIONS
CONDITION REQUIRED ACTION / COMPLETION TIME
/
A. Any MCPR not within A1 Restore MCPR(s) t 2 hours
limits. within limits.
B. Required Action and B.1 Reduce THERIFAL 4 hours
associated Completion POWER to <@¥»% RTP.
Time not met.

SUSQUEHANNA — UNIT 1 3.2-3 @@
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MCPR
3.2.2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.2.2.1  Verify all MCPRs are greater than or equal to | Once within 24 hours after
the limits specified in the COLR. 23 RTP
AND
T 24 hours thereafter
AND
Prior to exceedingq’/o RTP
SR 3.2.22 Determine the MCPR limits. vOnce within 72 hour$ after each
completion of SRs if 3.1.4

SUSQUEHANNA — UNIT 1 3.2-4 CBretiment 1760
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LHGR
3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 LINEAR HEAT GENERATION RATE (LHGR)
LCO 3.2.3 All LHGRs shall be less than or equal to the limits specified in the
COLR.
APPLICABILITY: THERMAL POWER
-ACTIONS
CONDITION REQUIRED ACTIO COMPLETION TIME

A. Any LHGR not| A1
within limits.

Restore LHGH(s) to within limits.

2 hours

B. Required Action and | B.1
associated
Completion Time
not met.

R% THERMAL POWER to

< » RTP.

4 hours

SUSQUEHANNA —~ UNIT 1

3.2-5

Amendment 178
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LHGR
3.2.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify all LHGRs are less than or equal to | Once within 24 hours after

the limits specified in the COLR. %6 RTP T
- 723

AND . .
24 hours theréafter

AND

Prior to exceedin@’o RTF

SUSQUEHANNA -~ UNIT 1 3.2-6 Amendment 178
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RPS Instrumentation

3.3.1.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more C.1  Restore RPS trip capability. 1 hour

Functions with RPS

trip capability not

maintained.
D. Required Actionand | D.1  Enter the Condition referenced | Immediately

associated in Table 3.3.1.1-1 for the

Completion Time of channels.

Condition A, B, or C

not met.
E. As required by E.1  Reduce THERMAL POWERto | 4 hours

Required Action D.1 % RTP.

and referenced in

Table 3.3.1.1-1. —_— |
F. As required by F.A Be in MODE 2. 6 hours

Required Action D.1

and referenced in

Table 3.3.1.1-1.
G. As required by G.1 Bein MODE 3. 12 hours

Required Action D.1

and referenced in

Table 3.3.1.1-1.
H. As required by H.1  Initiate action to fully insert all Immediately

Required Action D.1 insertable control rods in core

and referenced in cells containing one or more fuel

Table 3.3.1.1-1. assemblies.

(continued)
SUSQUEHANNA — UNIT 1 3.32 efypﬁo r
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PPL. Rev.0
RPS Instrumantation

3.3.1.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
L As required by 1.1 Initiate alternate method to 12 hours
Required Action D.1 detect and suppress thermal
and referenced in hydraulic instability oscillations.
Table 3.3.1.1-1
AND
11.2 Restore require channels to 120 days
OPERABLE.

J. Required Actionand | J.1 Reduce THERMAL POWER to | 4 hours
associated s RTP. '

Completion Time of

Condition | not met.
- ED

Retype tc}éeﬂeﬂ
PBNKIS and ART?A LLLA
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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.
2. When a channel is placed in an inoperable status sblely 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.

SURVEILLANCE FREQUENCY
SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours
SR 3.3.1.1.2 Perform CHANNEL CHECK. 24 hours
.".
SR 3.3.1.1.3 NOTE
Not required to be performed until 12 hours after
THERMAL POWER Z%TP.
- 23
Verify the absolute ifféfence between the average | 7 days
power ran onitor (APRM) channels and the
caleul power is < 2% RTP while operating at
TP.
SR 3.3.1.14 NOTE
’ Not required to be performed when entering MODE 2
from MODE 1 until 12 hours after entering MODE 2.
Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)

SUSQUEHANNA - UNIT 1 3.3-4 ‘ Retype tc;ég[ledf
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PPL Rev. 0
RPS Instrumentation

3.3.1.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.15 Perform CHANNEL FUNCTIONAL TEST. 7 days
SR 3.3.1.1.6 Verify the source range monitor (SRM) and Prior to fully

intermediate range monitor (IRM) channels overlap.

withdrawinc SRMs
from the co-e.

SR 3.3.1.1.7 NOTE
Only required to be met during entry into MODE 2
from MODE 1.
Verify the IRM and APRM channels overlap. 7 days
B canamttces s S
, ' 000
SR 3.3.1.1.8 Calibrate the local power range monitors. 4666 MWD/MT
average core
exposure
SR 3.3.1.1.9 NOTE
o A test of all required contacts does not have to be
performed.
Perform CHANNEL FUNCTIONAL TEST. 92 days
SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 92 days
(centinued)
SUSQUEHANNA — UNIT 1 3.3-5
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RPS Instrumentation

3.3.1.1
SUF!VElLLANCE REQUI‘REMENTS _(continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.1.11 NOTES
1. Neutron detectors are excluded.

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

2.
Perform CHANNEL CALIBRATION. 184 days
SR 3.3.1.1.12 NOTES
1. For Function 2.a, not required to be

performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

2. For Functions 2.b and 2.f, the CHANNEL
FUNCTIONAL TEST includes the
recirculation flow input processing, excluding

the flow transmitters.
Perform CHANNEL FUNCTIONAL TEST. 184 days
SR 3.3.1.1.13 Perform CHANNEL CALIBRATION. 24 months
SR 3.3.1.1.14 Perform CHANNEL FUNCTIONAL TEST. 24 months
SR 3.3.1.1.15 Perform LOGIC SYSTEM FUNCTIONAL TEST. | 24 months
SR 3.3.1.1.16 Verify Turbine Stop Valve—Closure and Turbine 24 months

Control Valve Fast Closure, Trip Oil Pressure—Low
Functions are not bypassed when THERMAL

POWER is > RTP.
@ (continued)
SUSQUEHANNA — UNIT 1 M > reffec
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RPS Instrumentation

3.3.1.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.1.17 NOTES

1. Neutron detectors are excluded.

2. For Function 5 "n" equals 4 channels for the

purpose of determining the STAGGERED
TEST BASIS Frequency .
3. For Function 2.e, "n" equals 8 channels for
the purpose of determining the STAGGERED
TEST BASIS Frequency. Testing of APRM
and OPRM outputs shall alternate.
Verify the RPS RESPONSE TIME is within limits. 24 months on a
STAGGERED
TEST BASIS

SR 3.3.1.1.18 NOTES

1. Neutron detectors are excluded.

2. For Functions 2.b and 2.1, the recirculation

flow transmitters that feed the APRMs are
included.

Perforrm CHANNEL CALIBRATION. 24 months

SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM Simulated | 24 months

Thermal Power is =
is < value equivalent
the COLR.

» and recirculation drive flow
the core flow value defined i
fined in @

SR 3.3.1.1.20 Adjust recirculation drive flow to conform to reactor 24 months
core flow. '

. *

SIJSQUEHANNA — UNIT 1 3.3-7 Stype t«;ﬁr;ﬂeer
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RPS Instrumentation

3.3.1.1
Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE
1. Intermediate Range
Monitors
a. Neutron 2 3 G SR 3.3.1.1.1 < 122/125 divisions
Flux—High SR 33.1.14 of full scale
SR 3.3.1.1.6
SR 3.3.1.1.7
SR 3.3.1.1.11
SR 3.3.1.1.15
5@ 3 H SR 3.3.1.1.1 < 122/125 divisions
) SR 3.3.1.1.5 of full scale
SR 3.3.1.1.11
SR 3.3.1.1.15
b. Inop 2 3 G SR 3.3.1.1.4 NA
SR 3.3.1.1.15
5@ 3 H SR 3.3.1.15 NA
SR 3.3.22.15
2. Average Power
Range Monitors
a.  Neutron 2 3¢ G SR 3.3.1.1.2 <£20% RTP
Flux—High SR 3.3.1.1.7
(Setdown) SR 3.3.1.1.8 g 6 ,'.'!,
SR 3.3.1.1.12 So W o
SR 3.3.1.1.18 O. + !
-
b.  Simulated 1 3w F SR 3.3.1.1.2 <
Thermal SR 3.3.1.1.3 5% RTP®
Power—High SR 3.3.1.1.8 and < 114.6% RTP
SR 3.3.1.1.12
SR 3.3.1.1.18
SR 3.3.1.1.20
{continued)
(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.

(b) (0.62(W - p¥7] + 64.9% RTP when reset for single loop operation per LCO 3.4.1, "Recirculation Loops Operating.”

(c) ach APRM channel provides inputs to both trip systems

SIUSQUEHANNA — UNIT 1
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RPS Instrumentation

3.3.11
Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION D1 REQUIREMENTS VALUE
2. Average Power :
Riange Monitors
(continued)
c.  Neutron 1 39 F SR 33.1.1.2 <120% RTP
Flux—High SR 3.3.1.1.3
SR 3.3.1.1.8
SR 3.3.1.1.12
SR 3.3.1.1.18
d.  Inop 1,2 3@ G SR 3.3.1.1.12 NA
e. 2-0ut-Of-4 1,2 2 G SR 33.1.2 NA
Voter SR 33.1.12
SR 33.1.15
SR 3.3.1.17
t.  OPRM Trip o RTP 3e | SR 3.3.1.2 )
SR 3.3.1.8
SR 3.3.1.12
SR 3.3.1.18
SR 3.3.1.19
SR 3.3.1.20
3. Reactor Vessel 1,2 2 G SR 3.3.1.19 <1093 psig
Sieam Dome SR 3.3.1.1.10 )
Piessure—High SR 3.3.1.1.15
4, Réactor Vessel 1,2 2 G SR 3.3.1.1.1 * 211.5inches -
Water Level—Low, SR 3.3.1.1.9 .
Level 3 SR 3.3.1.1.10
SR 3.3.1.1.15
5. Main Steam 1 8 F SR 3.3.1.19 < 11% clesed
Isiolation Valve— SR 3.3.1.1.13
Closure SR 3.3.1.1.15
SR 3.3.1.1.17
6. Diywell Pressure— 1.2 2 G SR 33.1.1.9 <1.88 psig
High SR 3.3.1.1.10
i SR 3.3.1.1.15
. K . . (continued)
¢) Each APRM channe! provides inputs to bath trip systems. .
- . . L4 ’ .
(d) See COLR for OPRM petiod based detection algorithm (PBDA) setpoint limits.
SUSQUEHANNA — UNIT 1 TS/3.3-9

Retype to reflect
MS and AR‘I/'S/K/IELLLA



PPL Rev. 0

RPS Instrumentation

3.3.1.1
Table 3.3.1.1-1 (page 3 of 3)
Reactor Protection System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLO\VABLE
FUNCTION CONDITIONS SYSTEM ACTIOND.1 REQUIREMENTS VA _UE
7. Scram Discharge
Volume Water
Lavel—High
a Leve! 1.2 2 G SR 3.3.1.19 < 66 galicns
Transmitter SR 3.3.1.1.13
‘ SR 3.3.1.1.15
5@ 2 H SR 3.3.1.1.9 £ 66 gallons
SR 3.3.1.1.13
SR 3.3.1.1.15
b.  Float Switch 12 2 c} SR 3.3.1.1.9 <62 galions
SR 3.3.1.1.13
SR 3.3.1.1.15
5@ 2 H SR 3.3.1.1.9 <62 gallons
SR 3.3.1.1.13
SR 3.3.1.1.15
8. Turbine Stop s RTP 4 E SR 3.3.1.1.9 < 7% closed
Valve—Closure SR 3.3.1.1.13
SR 3.3.1.1.15
SR 3.3.1.1.16
SR 3.3.1.1.17
9. Turbine Control s RTP 2 E SR 3.3.1.1.8 2 460 psig
Valve Fast Closure, SR 3.3.1.1.13
Trip Oil Pressure— SR 3.3.1.1.15
Low SR 3.3.1.1.16
SR 3.3.1.1.17
10 Reactor Mode 1,2 2 G SR 3.3.1.1.14 NA
Switch— Shutdown SR 3.3.1.1.15
F'osition
5@ 2 H SR 3.3.1.1.14 NA
SR 33.1.1.15
11. Manual Scram 1,2 2 G SR 3.3.1.15 NA
SR 3.3.1.1.15
5@ 2 H SR 3.3.1.15 NA
SR 3.3.1.1.15
(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
r— A
SUSQUEHANNA -~ UNIT 1 3.3-10 ype t;gﬂect
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3.3 INSTRUMENTATION

3.3.2.2 Feedwater - Main Turbine High Water Level Trip Instrumentation

LCO 3.3.22

instrumentation shall be OPERABLE.

APPLICABILITY: THERMAL POWER 2(25%- RTP.

ACTIONS

PPL Rev.0 v/

Feedwater — Main Turbine High Water Level Trip Instrumentation

3.3.2.2

Three channels of feedwater - main turbine high water level trip

NOTE

Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One feedwater - main | A.1 Place channel in trip. 7 days .

turbine high water

level trip channel

inoperable.
B. Two or more B.1 Restore feedwater - main 2 hours

feedwater - main turbine high water level trip :

turbine high water capability.

level trip channels -

inoperable.
C. " Required Action and CA1 Reduce THERMAL POWER to | 4 hours

associated <(28% RTP.

Completion Time of

Conditions A or B not

met.
SUSQUEHANNA — UNIT 1 3.3-21 @Ms )
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EOC-RPT Instrumentation

3.3.4.1
3.3 INSTRUMENTATION
3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation
LCO 3.34.1 a. 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) Fast Closure, Trip Oil Pressure

Low.

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," lirnits for
inoperable EOC-RPT as specified in the COLR are made applicabie.

APFLICABILITY: THERMAL POWE % RTP.
Z@
ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more channels | A.1 Restore channel to OPERABLE | 72 hours
inoperable. status.
AND OR
MCPR limit for A2 NOTE
inoperable EOC-RPT Not applicable if inoperable
not made applicable. channel is the result of an

inoperable breaker.

Place channel in trip. 72 hours

(continued)

/,_;
SUSQUEHANNA — UNIT 1 3.3-29 @e‘@
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EOC-RPT Instrumentation

3.3.4.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A3  Apply the MCPR limit for 72 hours
inoperable EOC-RPT as
specified in the COLR.

B. One or more B.1 Restore EOC-RPT trip 2 hours
Functions with EOC- capability.

RPT trip capability not

maintained. OR

AND

MCPR limit for B.2  Apply the MCPR limit for 2 hours
inoperable EOC-RPT inoperable EOC-RPT as

not made applicable. specified in the COLR.

C. Required Actionand | C.1 Remove the associated 4 hours
associated recirculation pump from service.
Completion Time not
met.

OR
C2 Reduce THERMAL POWERto | 4 hours
<06 RTP.

1 _

SUSQUEHANNA — UNIT 1 3.3-30 ] ?@@
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EOC-RPT Instrumentation
3.3.4.1

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 FREQUENCY
SR 3.3.4.1.1
A test of all required contacts does not have to be
performed.
Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.4.1.2 Perform CHANNEL CALIBRATION. The Allowable Values | 24 months
shall be:

TSV—Closure: <7% closed;
and

TCV Fast Closure, Trip Oil Pressure—Low: 2 460 psig.

SR 3.3.4.1.3 Perform LOGIC SYSTEM FUNCTIONAL TEST including 24 months
breaker actuation. .

SR 3.3.4.1.4 Verify TSV—Closure and TCV Fast Closure, Trip Oil 24 months
Pressure—Low Functions are not bypassed when
THERMAL POWER is z?/o RTP. :

X3

(continued)

e,
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 1 of 6)
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
FUNCTION OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALU:S
1. Nain Steam Line
lsolation
a. Reactor Vessel 1,23 2 D SR 3.3.6.1.1 2 -136 inches
Water Level - Low . SR 3.3.6.1.2
Low Low, Leve! 1 SR 3.3.6.1.4
SR 3.3.6.1.5
b. Main Steam Line 1 2 E SR 3.3.6.1.2 2 841 psij
Pressure - Low SR 3.3.6.1.3
SR 3.3.6.1.5
SR 3.36.1.6 ( j, 3% ¢ ,9
¢ Main Steam Line 12,3 2 per MSL D SR 3.3.6.1.1 s@rE)”
Flow - High SR 3.3.6.1.2 2
SR 3.3.6.1.4
SR 3.3.6.1.5
d. Condenser Vacuum 1 2 D SR 3.3.6.1.2 2 8.8 inches
(a) .(a) SR 3.3.6.1.3 Hg vacutm
-Low 27,3 SR 3.3.6.1.5
e. Reactor Building 1,2,3 2 D SR 3.3.6.1.2 < 184°F
Main Steam Tunnel SR 3.3.6.1.3
Temperature - High SR 3.3.6.1.5
{.  Manual Initiation 1,23 1 G SR 3.3.6.1.5 NA
(cont nued)
(a)  With any main turbine stop valve not closed.
SUSQUEHANNA — UNIT 1 TS/3.3-57 AdeEnt 18T




SUFRVEILLANCE REQUIREMENTS

PPL Rev. 0 v
Jet Pumps
3.4.2

SURVEILLANCE

FREQUENCY

SR 34.21 NOTES

1. Not required to be completed until 4 hours
after associated recirculation loop is in
operation.

2. Not required to be gompleted until
24 hours after RTP.

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

a. Recirculation loop drive flow versus
Recirculation Pump speed differs by
< 10% from established patterns.

b. Recirculation loop drive flow versus
total core flow differs by < 10% from
established patterns.

c. Each jet pump diffuser to lower
plenum differential pressure differs by
< 20% from established patterns, or
each jet pump flow differs by < 10%
from established patterns.

24 hours

SUSQUEHANNA - UNIT 1 3.4-7
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S/RVs
3.4.3
34 REACTOR COOLANT SYSTEM (RCS)
3.4.3 Safety/Relief Valves (S/RVs)
LCO 3.4.3 The safety function o /RVs shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A1 One or more required | A.1 Be in MODE 3. 12 hours
S/RVs inoperable.
AND
A2 Bein MODE 4. 36 hours
SUSQUEHANNA - UNIT 1 3.4-8 A dme @
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RCS P/T Limits
3.4.10
SUFRVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.4.10.3 NOTE .
Only required to be met in MODES 1, 2, 3, and 4
during recirculation pump start.
. ) Once within 15 minutes
Verify the difference between the bottom head prior to each startup of a
coolant temperature and the reactor pressure vessel | recirculation pump
(RPV) coolant temperature is < 145°F.
SR 3.4.104 NOTE:
Only required to be met in MODES 1, 2, 3, and 4
during recirculation pump start.
Verify the difference between the reactor coolant Once within 15 minutes
temperature in the recirculation loop to be started prior to each startup of a
and the RPV coolant temperature is < 50°F. recirculation pump
SR 3.4.10.5 NOTE

Only required to be met in single loop operation
when:

a.  THERMAL POWER< W

b. The operating recirculation loop flow
<21,320 gpm.

Verify the difference between the bottom head
coolant temperature and the RPV coolant
temperature is < 145°F.

£

Once within 15 minutes
prior to an increase in
THERMAL POWER or

an increase in loop flow

SUSQUEHANNA - UNIT 1

3.4-27

gy




'PPLRev.0 v~

RCS P/T Limits
3.4.10
SUFRVEILLANCE REQUIREMENTS -(continued)
SURVEILLANCE FREQUENCY
SR 3.4.10.6 NOTE
Only required to be met in single loop operation
when the idle recirculation loop is not isolated
from the RPV, and: _@
a. THERMAL POWER < &% RTP; or
b. The operating recirculation loop flow
<21,320 gpm.
Verify the difference between the reactor coolant | Once within 15 minutes
temperature in the recirculation loop not in prior to an increase in
operation and the RPV coolant temperatureis | THERMAL POWER or
< 50°F. an increase in loop flow.
SR 3.4.10.7 NOTE
Only required to be performed when tensioning
the reactor vessel head bolting studs.
Verify reactor vessel flange and head flange 30 minutes
temperatures are = 70°F.
SR 3.4.10.8 NOTE
Not required to be performed until 30 minutes
after RCS temperature < 80°F in MODE 4.
Verify reactor vessel flange and head flange 30 minutes
temperatures are = 70°F.
(continued)
SUSQUEHANNA - UNIT 1 3.4-28 (prendment178)
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PCIVs
3.6.1.3
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.6.1.3.10 Remove and test the explosivé squib from each 24 months on a
shear isolation valve of the TIP System. STAGGERED
TEST BASIS
SR 3.56.1.3.11 NOTES
Only required to be met in MODES 1,
2,and 3.
Verify the combined leakage rate for all In accordance
secondary containment bypass leakage with the Primary
paths is < 9 scfth when pressurized to Containment
2 Pa. Leakage Rate
Testing Program:.
SR 3.6.1.3.12 NOTES

Only required to be met in MODES 1, 2, and 3.

| Verify leakage rate through each MSIV is

< 100 scth and <300 scth for the combined
leakage including the leakage from the MS Line
Drains, when the MSIVs are tested at >(2275) psig
or P, and the MS Line Drains are tested 793.

In accordance
with the Primary
Containment

Leakage Rate
Testing Program.

SUSQUEHANNA - UNIT 1
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3.7

3.7.1

PLANT SYSTEMS

RHRSW System and 1JHS

Ultimate Heat Sink (UHS)

3.7

Residual Heat Removal Service Water (RHRSW) System and the

LCO 3.7.1 Two RHRSW subsystems and the UHS shall be OPERABLE.

APPLICABILITY:

ACTIONS

MODES 1, 2, and 3.

NOTE

Enter applicable Conditions and Required Actions of LCO 3.4.8, "Residual Heat Removal (RHR)
Shutdown Cooling System-Hot Shutdown," for RHR shutdown cooling made inoperable by

RHRSW System.
CONDITION REQUIRED ACTION COMPLETION TIME
A. NOTE A.1 Declare the associated Immediately
Separate Condition entry is RHRSW subsystems
allowed for each valve. inoperable
AND

One valve in Table 3.7.1-1

inoperable. A.2 Restore the inoperable valve(s) | 8 hours from the
to OPERABLE status. discovery of an
OR inoperable RHRSW
subsystem in the
One valve in Table 3.7.1-2 opposite loop frorn the
inoperable. inoperable valve(s)
AND
72 hours
e ———

Aqy Cdm‘/;qz'ln oF valver in Tadble 2.9. /—/J
7a /e J’.?./’l) or 7-‘“/0 E AV /’.P sn Fhe Same
refven /ao,o I'f)af!(’fq‘/(.
P

SUSQUEHANNA —~ UNIT 1
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RHRSW System and UHS

SURVEILLANCE REQUIREMENTS

374

SURVEILLANCE

FREQUENCY

SR 3.7.1.1  Verify the water level is greater than or equal to 678 feet
1 inch above Mean Sea Level.

12 hours

SR 3.7.1.2  Verify the average water temperature of the UHS is:

a.

NOTE

Only applicable with both units in MODE 1 or 2, or with
either unit in MODE 3 for less than twelve (12) hours.

< 85°F; or

NOTE

Only applicable when either unit has been in MODE 3
for at least twelve (12) hours but not more than
twenty-four (24) hours.

< 87°F; or

NOTE

Only applicable when either unit has been in MODE 3
for at least twenty-four (24) hours.

< 88°F

24 hours

SR 3.7.1.3  Verify each RHRSW 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.

I

g

31 days

SR/3.7.1.4 / Verify thdt valves HW£01222A apid B (the
/ bypass/valves) cloge upon recgipt of a clgsing signal,

ray loop

—— 7 7
/

spyay array valves) open On receipt pf an opening signal.

SR 3.7/(5 Vc}r;g that valvgls HV-01224A1 and B (the large Joop
7 o p—

92 days

uj 7  A—

{

SUSQUEHANNA — UNIT 1 TS/3.7-3
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Insert 3.7-3A

SR 3.7.1.4  Verify that valves HV-01222A and B (the spray array 92 days
bypass valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

SR 3.7.1.5 Verify that valves HV-01224A1 and B1 (the large spray 92 days
array valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

SR 3.7.1.6  Verify that valves HV-01224A2 and B2 (the small spray 92 days
array valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

SR 3.7.1.7  Verify that valves 012287A and 012287B (the spray array | 92 days
bypass manual valves) are capable of being opened and
closed.




RHRSW System and IJHS

3.7.1
TABLE 3.7.1-1
Ultimate Heat Sink Spra @M@ rray Valves
VALVE NUMBER VALVE DESCRIPTION

HV-01224A1 Loop A large spray array valve

HV-01224B1 Loop B large spray array valve
HV-061229A2 ’ /aa,aA S~/ spesy; arrey va Al
HV-—OIZJ—‘/&L 100/0 K Smeo// .?n:y ¢"I"¢)¢ V«/{

SUSQUEHANNA — UNIT 1 TS/3.7-3a Awyéuy{e 26 )



RHRSW System and UHS
371

TABLE 3.7.

Ultimate Heat Sink Spray Bypass Valves

VALVE NUMBER : VALVE DESCRIPTION
HV-01222A Loop A spray array bypass valve
HV-01222B Loop B spray array bypass valve

7
( Tosec? 5 7-34A

‘/JPIJ /OQje >
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Insert 3.7-3bA

TABLE 3.7.1-3

Ultimate Heat Sink Spray Array Bypass Manual Valves

VALVE NUMBER VALVE DESCRIPTION

012287A Loop A spray array bypass manual valve

0122878 Loop B spray array bypass manual valve




PPL Rev. 1 s
Main Turbine Bypass System

3.7.6
3.7 PLANT SYSTEMS
3.7.6 Main Turbine Bypass System
LCO 8.7.6 The Main Turbine Bypass System shall be OPERABLE.
OR
Apply the following limits for an inoperable Main Turbine Bypass System as
specified in the COLR:
a LCO 3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR),” and
b. LCO 3.2.3, “LINEAR HEAT GENERATION RATE (LHGR).”
APFLICABILITY: THERMAL POWER % RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLET ION TIME

A. Main Turbine Bypass System | A.1  Satisfy the requirements of the | 2 hours

inoperable. LCO or restore Main Turbine
Bypass System to OPERABLE
status.
AND
Requirements of LCO 3.2.2
not met.
OR
Requirements of LCO 3.2.3 2%
not met. . /
B. Required Action and B.1 Rgduce THERMAL POWER to | 4 hours
associated Completion Time <[25/ RTP.
not met.

SUSQUEHANNA - UNIT 1 TS/3.7-15 @mt
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Main Turbine Pressure Regulation System

3.7.8
3.7 PLANT SYSTEMS
3.7.8 Main Turbine Pressure Regulation System |
LCO 3.7.8 Both Main Turbine Pressure Regulators shall be OPERABLE.
OR
Apply the following limits for an inoperable Main Turbine Pressure Regulator as
specified in the COLR:
a. LCO 3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR),” and
b. LCO 3.2.3, “LINEAR HEAT GENERATION RATE (LHGR)."
APFLICABILITY: THERMAL POWER > 23% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One Main Turbine Pressure | A1 Satisfy the requirements of the | 2 hours
Regulator inoperable. -~ LCO or restore Main Turbine
Pressure Regulator to
OPERABLE status.
AND
Requirements of LCO 3.2.2
not met.
OR
Requirements of LCO 3.2.3
not met.
B. Required Action and Reduce THERMAL POWER to | 4 hours
associated Completion Time < 23% RTP.
not met.
SUSQUEHANNA - UNIT 1 TS/3.7-18



PPL Rev. 0

Main Turbine Pressure Regulation System

SURVEILLANCE REQUIREMENTS

3.7.8

SURVEILLANCE FREQUENCY
SR 3.7.8.1  Verify that both Main Turbine Pressure Regulators | 92 days
are each capable of controlling main steam
pressure.
SR 3.7.8.2  Perform a system functional test. 24 months

SUSQUEHANNA - UNIT 1 TS/3.7-19
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5.5 Programs and Manuals

5.5.11 Safety Function Determination Program (SFDP) (continued)

The SFDP identifies where a loss of safety function exists. If a loss of safety
function is determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists are recuired
to be entered. When a loss of safety function is caused by the inoperability of a
single Technical Specification support system, the appropriate Conditions and
Required Actions to enter are those of the support system.

5.5.12 Primary Containment Leakage Rate Testing Program

A program shall be established, implemented, and maintained to comply with the
leakage rate testing of the containment as required by 10 CFR 50.54(0) and 10 CFR
50, Appendix J, Option B, as modified by approved exemptions. This program shall
be in accordance with the guidelines contained in Regulatory Guide 1.163,
"Performance-Based Containment Leak-Test Program"”, dated September 1935, as
modified by the following exception:

a. NEI 94-01-1995, Section 9.2.3: The first Type A test performed after the
May 4, 1992 Type A test shall be performed no later than May 3, 2007.

The peak calculated containment internal pressure for the degj is loss of

coolant accident, Pa, is@psig. L“ g G

The maximum allowable primary containment leakage rate, De; ~st1all be 1% of
the primary containment air weight per day.

Leakage Rate Acceptance Criteria are:
a. Primary Containment leakage rate acceptance criterion is £ 1.0 La. During
each unit startup following testing in accordance with this program, the leekage

rate acceptance criteria are < 0.60 La for Type B and Type C tests and < 0.75
La for Type A tests:

b. Air lock testing acceptance criteria are:
1) Overall air lock leakage rate is < 0.05 La when tested at = Pa.
2) For each door, leakage rate is < 5 scth when pressurized to = 10 psig.

The provisions of SR 3.0.2 do not apply to the test frequencies specified in the
Primary Containment Leakage Rate Testing Program.

The provisions of SR 3.0.3 are applicable to the Primary Containment Leakagie Rate
Testing Program.

SUSQUEHANNA - UNIT 1 TS/5.0-18 Amendrmient @ )
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6. Monthly Operating Reports

Routine reports of operating statistics and shutdown experience, including
documentation of all challenges to the main steam safety/relief valves, shall be
submitted on a monthly basis no later than the 15" of each month following the
calendar month covered by the report.

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each reload cycle, or prior
to any remaining portion of a reload cycle, and shall be documented in the
COLR for the following:

1. The Average Planar Linear Heat Generation Rate for
Specification 3.2.1;

2. The Minimum Critical Power Ratio for Specification 3.2.2;
3. The Linear Heat Generation Rate for Specification 3.2.3;.

4. The Average Power Range Monitor (APRM) Gain and Setpoints for
Specification 3.2.4; and

5. The Shutdown Margin for Specification 3.1.1.
6. The OPRM setpoints for Specification 3.3.1.3.

b.  The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC.

When an initial assumed powey level of 102 percent of rated power is
specified in a previously approved method, this refers to th€ power level
associated with the degign basis analyses, or 3510 Mt. The power level

MWH, but the value of 3510

(continued)
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Reporting Requiraments
5.6

5.6 Repbhing Reqguirements

5.6.5 COLR (continued)

/

(102% of 3441 MW1), remains the,initial power level for the bou
licensing analysis.

Future revisions of approved analytical methods listed in this Techniczl
are currently referenced to 102% of rated thermal power
all include reference that th 469/

W1t bounds operation at the
Mv'™ system is used as thefeedwater flow measuremeptinput into the
core thermal power calculatiefi.
The approved analytical methods are described in the following documents,
the approved version(s) of which are specified in the COLR.

1. PL-NF-90-001-A, “Application of Reactor Analysis Methods for BWR
Design and Analysis."

2. XN-NF-80-19(P)(A), "Exxon Nuclear Methodology for Boiling Water
Reactors," Exxon Nuclear Company, Inc.

3. XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon Nuclear Jet
Pump BWR Reload Fuel, "Exxon Nuclear Company, Inc.

4. ANF-524(P)(A), "Advanced Nuclear Fuels Corporation Critical Power
Methodology for Boiling Water Reactors"”

5. NE-092-001A, "Licensing Topical Report for Power Uprate With
Increased Core Flow," Pennsylvania Power & Light Company.

6. ANF-89-98(P)(A), "Generic Mechanical Design Criteria for BWR Fuel
Designs,” Advanced Nuclear Fuels Corporation.

(continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.5 COLR (continued)

9. XN-NF-84-105(P)(A), 'XCOBRA-T: A Computer Code for BWR
Transient Thermal-Hydraulic Core Analysis," Exxon Nuclear Company.

10. ANF-524(P)(A), "ANF Critical Power Methodology for Boiling Water
Reactors," Advanced Nuclear Fuels Corporation.

11. ANF-913(P)(A), "COTRANSAZ2: A Computer Program for Boiling Water
Reactor Transient Analyses,” Advanced Nuclear Fuels Corporation.

12. ANF-1358(P)(A), "The Loss of Feedwater Heating Transient in Boiling
Water Reactors,' Advanced Nuclear Fuels Corporation.

13. EMF-2209(P)(A), "SPCB Critical Power Correlation,’ Siemens Power
Corporation.

14. EMF-CC-074(P)(A), "BWR Stability Analysis - Assessment of STAIF with
Input from MICROBURN-B2," Siemens Power Corporation.

15. NE-092-001 A, -Licensing Topical Report for Power Uprate With
Increased Core Flow,"” Pennsylvania Power & Light Company.
o .

16. Caldon, Inc., "TOPICAL REPORT: Improving Thermal Power Accufacy

eport ER-80P: BesSis for a Power
CheckPlus™' SyStem," Engineering

/ A NEDO-32465-A, UBWROG Reactor Core Stability Detect and Suppress
Solutions Licensing Basis Methodology for Reload Applications."
c. The core operating limits shall be determined such that all applicable limits
(e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as

SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met. :

) rate with the LEFMV41 or L
Report ER-160P.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

(continued)

—
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(3)

(4)

(5)

PPL Susquehanna, LLC, pursuant to the Act and 10 CFR Parts 30, 49,
and 70, to receive, possess, and use at any time any byproduct, source
and special nuclear material as sealed neutron sources for reactor
startup, sealed neutron sources for reactor instrumentation and radiation
monitoring equipment calibration, and as fission detectors in amounts as

- required;

PPL Susquehanna, LLC, pursuant to the Act and 10 CFR Paris 30, 49,
and 70, to receive, possess, and use in amounts as required any
byproduct, source or special nuclear material without restriction to
chemical or physical form, for sample analysis or instrument calibration
or associated with radioactive apparatus or components; and

PPL Susquehanna, LLC, pursuant to the Act and 10 CFR Parts 30, 40,
and 70, to possess, but not separate, such byproduct and special nuclear
materials as may be produced by the operation of the facility.

C. This license shall be deemed to contain and is subject to the conditions
specified in the Commission's regulations set forth in 10 CFR Chapter | and is
subject to all applicable provisions of the Act and to the rules, regulations and
orders of the Commission now or hereafter in effect; and is subject to the
‘additional conditions specified or incorporated below:

(1)

(2

Lic. NPIF-22
08/24/2005

Maximum Power Level

PPL Susquehanna, LLC is authori 0 operate the facility at reactor
core power levels not in excess o egawatts thermal (100% power)
in accordance with the conditions specified herein and in Attachment 1 to
this license. The preoperational test, startup tests and other items
identified in Attachment 1 to this license shall be completed as specified.
Attachment 1 is hereby incorporated into this license..

Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 202, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated in the license. PPL
Susquehanna, LLC shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan.

For Surveillance Requirements (SRs) that are new in Amendment
151 to Facility Operating License No. NPF-22, the first performance is
due at the end of the first surveillance interval that begins at
implementation of Amendment 151. For SRs that existed prior to
Amendment 151, including SRs with modified acceptance criteria and

Page 11 of 25
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PPl.Rev.0 v
Definitions
1.1

1.1 Definitions (continued)

RATED THERMAL
POWER (RTP)

REACTOR
PROTECTION
SYSTEM (RPS)
RESPONSE TIME

SHUTDOWN
MARGIN (SDM)

STAGGERED
TEST BASIS

THERMAL POWER -

TURBINE BYPASS

RTP_shall be a total reactor core heat transfer rate to the reactor coolant

The RPS RESPONSE TIME shall be that time interval from when the
monitored parameter exceeds its RPS trip setpoint at the channel sensor
until de-energization of the scram pilot valve solenoids. The response
time may be measured by means of any series of sequential, overlapping,
or total steps so that the entire response time is measured. '

SDM shall be the 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 68°F; and

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.

A STAGGERED TEST BASIS shall consist of the testing of one of the
systems, subsystems, channels, or other designated components cluring
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 nis the total number of
systems, subsystems, channels, or other designated components in the

associated function.

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

The TURBINE BYPASS SYSTEM RESPONSE TIME consists

SYSTEM of the time from when the turbine bypass control unit generates
RESPONSE TIME a turbine bypass valve flow signal

(continued)
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SLs
2.0
2.0 SAFETY LIMITS (SLs)
2.1 SLs.
2.1.1 Reactor Core SLs
2.1.141 With the reactor steam dome pressure < 785 psig or core flow
< 10 million Ibm/hr:
THERMAL POWER shall be < @’/o RTP.
2112 With the reactor steam dome pressure = 785 psig and core flow

= 10 million Ibmvhr;

MCPR shall be = 1.09 for two recirculation loop operation or 2 1.10
for single recirculation loop operation.

2.1.1.3 Reactor vessel water level shall be greater than the top of active
irradiated fuel.

2.1.2 Reactor Coolant System Pressure SL

Reactor steam dome pressure shall be < 1325 psig.

22  SL Violations
With any SL violation, the following actions shall be completed within 2 hours:
2.2.1 Restore compliance with all SLs; and |

2.2.2 Insert all insertable control rods.

SUSUQUEHANNA - UNIT 2 TS /2.0-1 | Amend 151
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3.1 REACTIVITY CONTROL SYSTEMS

3.7 Standby Liquid Control (SLC) System

LCO 3.4.7 Two SLC subsystems shall be OPERABLE.

AFPLICABILITY: MODES 1 and 2.

ACTIONS

PPL Rev. 1
SLC System
3.1.7

CONDITION

/ REQUIRED ACTION

fOMPLETION TIME

A. Concentration of sodium
pentaborate in solution,

Figure 3.1.7-1.

A.1 Restore concentration of
soduum pentaborate in solutlon

éhours

B. One SLC subsystem
inoperable for reasons
other than Condition A.

B.1- Restore SLC subsystem to
OPERABLE status.

C. Two SLC subsystems C.1 Restore one SLC subsystem to | 8 hours
inoperable for reasons OPERABLE status.
other than Condition A.

D. Required Action and D.1 Bein MODE 3. 12 hours

associated Completion
Time not met.

SUSQUEHANNA - UNIT 2
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SURVEILLANCE REQUIREMENTS

PPL Rev. 1
SLC System
3.1.7

WiTHIN THE LIM(TS

OF FIGuRe 3.1.7-1

SURVEILLANCE / FREQUENCY

SR 3.1.7.1  Verify available volume ofSodium pentaborate 24 hours

solution is{> A4t :
SR 3.1.7.2  Verify temperature of sodium pentaborate solution | 24 hours

is within the limits of Figure 3.1.7-2.
SR 3.1.7.3  Verify temperature of pump suction piping is within | 24 hours

the limits of Figure 3.1.7-2.
SR 3.1.7.4  Verify continuity of explosive charge. 31 days
SR 3.1.7.5 Verify the concentration of sodium pentaborate in | 31 days

solution is mw‘@m ithin the

limits of Figure 3.1.7-1.

AND

Once withih 24 hours after

| water or sodium pentaborate

is added to solution
AND

Once within 24 hours after
solution temperature is
restored within the limits of
Figure 3.1.7-2

SUSQUEHANNA - UNIT 2
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PPL Rev. 1

SLC System
3.1.7
SURVEILLANCE REQUIREMENTS _(continued)
SURVEILLANCE FREQUENCY
SR 3.1.7.6  Verify each SLC subsystem manual and power 31 days
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. : /
_ ]
SR 3.1.7.7  Verify each pump develops a floytate pm | In accordance with the
at a discharge pressure 2 sig. Inservice Testing Prog-am
SR 3178‘ _ Verffy flow through oné SLCsubsystem purﬁp into | 24 months on a
reactor pressure vessel. STAGGERED TEST BASIS
SR 3.1.7.9  Verify ali heat traced piping between storage tank | 24 months
and pump suction is unblocked.
AND

Once within 24 hours after
solution temperature is
restored within the limits of
Figure 3.1.7-2

SUSQUEHANNA - UNIT 2
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Insert 5.1-22A

SURVEILLANCE ' | - FREQUENCY .

SR 3.1.7.10 Vérify sodium pentaborate enrichment is 2 88 atom | Prior to addition
percent B-10. ' | to SLC tank.




PPL Rev. 1
SLC System
3.1.7

- FIGURE 3.1.7-1,
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FIGURE 3.1.7-1

Sodium Pentaborate Solution Volume Versus
Concentration Requirements
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- PPl.Rev.0
APLHGR
3.2.1

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

LCO 3.2.1 All APLHGRs shall be less than or equal to the limits specified in the
- COLR. ' :

APPLICABILITY: THERMAL POWER 25%» RTP.

ACTIONS i

CONDITION REQUIRED ACTIOI\/ COMPLETION TIME

A. Any APLHGR not within | A.1 Restore APLHGR(s) to within | 2 hours
limits. flimits.

B. Required Action and B.1 Redu HERMAL POWER | 4 hours
associated Completion to <@5% RTP.
Time not met. '

SUSQUEHANNA — UNIT 2 3.2-1 A y@



SURVEILLANCE REQUIREMENTS

PPi_Rev.0
APLHGR
3.2.1

SURVEILLANCE

FREQUENCY

SR 3.2.1.1  Verify all APLHGRSs are less than or equal to the

limits specified in the COLR.

Once within 24 hours alter
<3
AND

24 hours thereafter
AND

Prior to exceeding(G8% RTP
4
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PPL. Rev.0

MCPR
3.2.2
3.2 POWER DISTRIBUTION LIMITS
3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR)
LCO 3.22 All MCPRs shall be greater than or equal to the MCPR operating limits
specified in the COLR.
APPLICABILITY: THERMAL POWER zM
ACTIONS :
CONDITION REQUIRED ACTION / COMPLETION TIME
A. Any MCPR not within A Restore MCPR(g) to within 2 hours
limits. limits.
B. Required Action and B.1 Reduc ERMAL POWER | 4 hours

associated Completion
Time not met.

to < @/o RTP.

SUSQUEHANNA - UNIT 2
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SURVEILLANCE REQUIREMENTS

PPL Rev. 0
MCPR
3.2.2

SURVEILLANCE

FREQUENCY

SR 3.2.2.1  Verify all MCPRs are greater than or equal to the

limits specified in the COLR.

Once within 24 hours after
2 > RTP

AND 7—- 3>
24 hours thereafter
AND

Prior to exceeding %ﬁ: RTP

SR 3.2.2.2 'Determine the MCPR limits.

Once within 72 hourg after
each completion of
SRsin3.1.4
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PPl.Rev.0

LHGR
3.2.3
3.2 POWER DISTRIBUTION LIMITS
3.2.3 LINEAR HEAT GENERATION RATE (LHGR)
LCO 3.2.3 All LHGRs shall be less than or equal to the limits specified in the COLR.

APPLICABILITY: THERMAL POWER >£8)> RTP. l g
ACTIONS p-

REQUIRED ACTKV

CONDITION COMPLETION TIME
A. Any LHGR not within A1 Restore LHGB({S) to within 2 hours
limits. limits.
B. Required Action and B.1 ReducpTHERMAL POWER | 4 hours
to <8 RTP.

associated Completion
Time not met.

SUSQUEHANNA - UNIT 2
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SURVEILLANCE REQUIREMENTS

PPL. Rév. 0
LHGR
3.2.3

SURVEILLANCE

FREQUENCY

SR 3.2.3.1  Verify all LHGRs are less than or equal to the

limits specified in the COLR.

Once within 24 hours after

24 hours thereafter
AND

Prior to_exceeding?@ RTP

SUSQUEHANNA ~ UNIT 2
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PPI. Rev. 1
RPS Instrumentation

3.3.1.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETICN TIME

C. One or more C.1  Restore RPS trip capability. 1 hour

Functions with RPS

trip capability not

maintained.
D. Required Actionand | D.1 Enter the Condition referenced Immediately

associated in Table 3.3.1.1-1 for the

Completion Time of channels.

Condition A, B, or C

not met.
E. As required by E.A Reduce THERMAL POWER to 4 hours

Required Action D.1 < @% RTP.

and referenced in

Table 3.3.1.1-1.
F. As required by F.1 Be in MODE 2. 6 hours

Required Action D.1

and referenced in

Table 3.3.1.1+1.
C. As required by G.1  Bein MODE 3. 12 hours

Required Action D.1 '

and referenced in

Table 3.3.1.1-1.
H. As required by H.1  Initiate action to fully insert all Immediately

Required Action D.1 insertable control rods in core

and referenced in cells containing one or more fuel

Table 3.3.1.1-1. assemblies.

(continued)
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PPL Rev. 1
RPS Instrumentation

3.3.1.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
L As required by 1.1 Initiate alternate method to detect | 12 hours
Required Action D.1 and suppress thermal hydraulic
and referenced in instability oscillations.
Table 3.3.1.1-1
AND
1.2 Restore require channels to 120 days
OPERABLE.

[
Y

J. Required Action and Reduce THERMAL POWER to 4 hours
associated < > RTP.

Completion Time of

Condition | not met.
23

SUSQUEHANNA — UNIT 2 3.3-3 m soflec?
PR ABIS/VELLLA




SURVEILLANCE REQUIREMENTS

- PPL Rev. 1

RPS instrumentation

3.3.1.1

NOTES

1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS Function.

2. 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.

PR

and

SURVEILLANCE FREQUENNCY
SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours
SR 8.3.1.1.2 Perform CHANNEL CHECK. 24 hours
SR 3.3.1.1.3 NOTE
Not required to be performed until 12 hours after
THERMAL POWER 2 :@
Verify the absolute differ een the average 7 days
power range #of (APRM) channels and the
calgul ower is < 2% RTP while operating at
>
SR 3.3.1.14 NOTE
Not required to be performed when entering MODE 2
from MODE 1 until 12 hours after entering MODE 2.
Perform CHANNEL FUNCTIONAL TEST. 7 days
(continued)
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PPL Rev. 1

RPS Instrumentation

3.3.1.1

SURVEILLANCE REQUIREMENTS _ (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.5 Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.6 Verify the source range monitor (SRM) and intermediate | Prior to fully

range monitor (IRM) channels overlap. withdrawing SRMs
from the core.

SR 3.3.1.1.7 - NOTE

Only required to be met during entry into MODE 2 from

MODE 1.

Verify the IRM and APRM channels overlap. 7 days
2 000)

SR 3.3.1.1.8 Calibrate the local power range monitors. 466860 MWD/MT
‘average core
exposure

SR 3.3.1.1.9 NOTE

A test of all required contacts does not have to be
performed.
Perform CHANNEL FUNCTIONAL TEST. 92 days
SR 3.3.1.1.10 Perform CHANNEL CALIBRATION. 92 days
(continued)
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PPL. Rev. 1
RPS Instrumintation
3.3.1.1

SURVEILLANCE REQUIREMENTS _ (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.11 NOTES
1. Neutron detectors are excluded.

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

Perform CHANNEL CALIBRATION. 184 days

SR 3.3.1.1.12 NOTES
1. For Function 2.a, not required to be performed when

entering MODE 2 from MODE 1 until 12 hours after
entering MODE 2..

2. For Functions 2.b and 2., the CHANNEL
FUNCTIONAL TEST includes the recirculation flow
input processing, excluding the flow transmitters.

Perform CHANNEL FUNCTIONAL TEST. 184 days

SR 3.3.1.1.13 Perform CHANNEL CALIBRATION. 24 months

SR 3.3.1.1.14  Perform CHANNEL FUNCTIONAL TEST. 24 months

SR 38.3.1.1.156  Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

SR 3.3.1.1.16 Verity Turbine Stop Valve—Closure and Turbine Control 24 months
Valve Fast Closure, Trip Oil Pressure—Low Functions
are not bypassed when THERMAL POWER is

%o RTP.

f K_‘ 57 (continued)
SUSQUEHANNA-UNIT2 3.3-6 Mmﬂect
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PPL Rev. 1
RPS Instrumentation
3.3.1.1

SUFVEILLANCE REQUIREMENTS _ (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.1.17 NOTES
1. Neutron detectors are excluded.

2. For Function 5 "n" equals 4 channels for the
purpose of determining the STAGGERED TEST

BASIS Frequency.

3. For Function 2.e, "n" equals 8 channels for the
purpose of determining the STAGGERED TEST
BASIS Frequency. Testing of APRM and OPRM
outputs shall alternate.

Verify the RPS RESPONSE TIME is within limits. 24 months on a
STAGGERED

TEST BASIS

SR 3.3.1.1.18 NOTES
1. Neutron detectors are excluded.

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

included.

Perform CHANNEL CALIBRATION. 24 months

SR 3.3.1.1.19 Verify OPRM is not bypassed when APRM 24 months
Simulated Thermal Power is and recirculation
drive flow is < value equivalent tgithe core flow <
value defined in the COLR. I —— :2

SR 3.3.1.1.20 Adijust recirculation drive flow to conform to reactor | 24 months
core flow.

SUSQUEHANNA ~UNIT2 3.3-7 © sTeflect
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3.3.1.1
Table 3.3.1.1-1 (page 1 of 3)
Reactor Protection System Instrumentation
APPLICABLE :
MODES OR CONDITIONS
OTHER REQUIRED REFERENCED
SPECIFIED CHANNELS PER FROMREQUIRED  SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS TRIP SYSTEM ACTION D.1 REQUIREMENTS VALUE
1. Intarmediate
Range Monitors
a. Neutron 2 3 G SR 3.3.1.1.1 < 122/125 divisions
Flux—High SR 33414 of full scalz
SR 3.3.1.16
SR 3.3.1.1.7
SR 3.3.1.1.1
SR 3.3.1.1.15
5@ 3 H SR 3.3.1.1.1 < 122/125 divisions
SR 3.3.1.1.5 of full scal2
SR 3.3.1.1.11
SR 3.3.1.1.15
b. Inop 2 3 G SR 33.1.1.4 NA
SR 3.3.1.1.15
5@ 3 H SR 33.1.15 NA
SR 3.3.1.1.15
2. Average Power
Range Monitors
a. Neutron 2 3© G SR 3.3.1.1.2 <20% RTP
Flux—High : SR 3.3.1.1.7
(Setdown) SR 3.3.1.1.8 T
: SR 3.3.1.1.12€ w 6 o.
SR 3.3.1.1.18 O‘S-S- +
b. Simulated 1 39 F SR 33.1.1.2 <f.62W")
Thermal SR 3.3.1.1.3 +64.5% RTP® and
Power—High SR 3.3.1.1.8 <1155% RTP
SR 3.3.1.1.12
SR 3.3.1.1.18
SR 3.3.1.1.20
__{continued)
(@) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
) (o m RTP when reset for single loop operation per LCO 3.4.1, "Recirculation Loops Operating.”
(c) Eafh APRM channel provides i
. cd
SUSQUEHANNA — UNIT 2 TS/3.3-8 pe to reffect
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PPL Rev. 1
RPS Instrumentation

3.3.1.1
Table 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrumentation
APPLICABLE
MODES OR CONDITIONS
OTHER REQUIRED REFERENCED
SPECIFIED CHANNELS PER  FROM REQUIRED  SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS TRIP SYSTEM ACTIOND.1 REQUIREMENTS VALUE
2. Avzrage Power
Range Monitors
(ccntinued)
c. Neutron 1 3© F SR 3.3.1.1.2 <120% RTP
Flux—High SR 3.3.1.1.3
SR 3.3.1.1.8
SR 3.3.1.1.12
SR 3.3.1.1.18
d. Inop 1.2 3@ G SR 3.3.1.1.12 NA
e. 2-Out-Of-4 1,2 2 G SR 3.3.1.2 NA
Voter SR 3.3.1.12
SR 3.3.1.15
SR 3.3.1.17
f. OPRM Trip % RTP 3@ | SR 33.1.2 (d)
SR 3.3.1.8
SR 3.3.1.12
SR 3.3.1.18
SR 3.3.1.19
SR 3.3.1.20
3. Reactor Vesse! 1,2 2 G SR 3.3.1.19 <1093 psig
Staam Dome SR 3.3.1.1.10
Pressure—High SR 3.3.1.1.15
4. Reactor Vessel 1,2 2 G SR 3.3.1.1.1 2 11.51inches
Water Level— SR 3.3.1.1.9 .
Lcw, Leve! 3 SR 3.3.1.1.10
SR 3.3.1.1.15
5. Main Steam 1 8 F SR 3.3.1.1.9 < 11%clcsed
Isnlation SR 33.1.1.13
Valve—Closure SR 3.3.1.1.15
SR 3.3.1.1.17
6. Diywell 1,2° 2 G SR 33.1.1.9 <1.88psg
Pressure—High SR 3.3.1.1.10
SR 3.3.1.1.15
(continued)
(c) Each APRM channel provides inputs to both trip systems.
(d) See COLR for OPRM period based detection algorithm (PBDA) setpaint limits.
SUSQUEHANNA - UNIT 2 TS/3.3-9
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PPL Rev. ORPS Instrumentation

3.3.11
Table 3.3.1.1-1 (page 3 of 3)
Reactor Protection System Instrumentation
APPLICABLE :
MODES OR CONDITIONS
OTHER REQUIRED REFERENCED -
SPECIFIED CHANNELS PER FROM REQUIRED SURVEILLANCE ALLO\WABLE
FJINCTION CONDITIONS TRIP SYSTEM ACTIOND.1 REQUIREMENTS VA_UE
7. Scram
D scharge
Volume Water
Level—High
a. Level 1,2 2 G SR 3.3.1.1.9 <66 gallcns
Transmitter SR 3.3.1.1.13
SR 3.3.1.1.15
5@ 2 H SR 3.3.1.1.9 <66 gallcns
SR 3.3.1.1.13
SR 3.3.1.1.15
b. Float Switch 1.2 2 G SR 3.3.1.1.9 © <£62gallcns
SR 3.3.1.1.13
SR 3.3.1.1.15
5@ : 2 H SR 3.3.1.1.9 . <62gallcns
SR 3.3.1.1.13
SR 3.3.1.1.15
8. Turbine Stop 230y RTP 4 E SR 33.1.19 £7% closed
Valve—Closure . SR 3.3.1.1.13
SR 3.3.1.1.15
SR 3.3.1.1.16
SR 3.3.1.1.17
9. Turbine Control SR 33.1.1.9 2 460 psiy
Valve Fast SR 3.3.1.1.13
Closure, Trip SR 8.3.1.1.15
Ol Pressure— SR 3.3.1.1.16
Low SR 3.3.1.1.17
10. Reactor Mode 1,2 SR 3.3.1.1.14 NA
Switch— SR 3.3.1.1.15
Shutdown
Position
5@ SR 3.3.1.1.14 NA
SR 3.3.1.1.15
11. Manual Scram 1,2 SR 3.3.1.1.5 NA
SR 3.3.1.1.15
5@ SR 3.3.1.15 NA
SR 3.3.1.1.15

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

Retype to reflect
PRNMS and ARTS/MELLL
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Feedwater — Main Turbine High Water Level Trip Instrumentation
3.3.2.2

3.3 INSTRUMENTATION
3.3.2.2 Feedwater - Main Turbine High Water Level Trip Instrumentation

LCO 3.3.2.2 Three channels of feedwater - main turbine high water level trip
instrumentation shall be OPERABLE.

APPLICABILITY:  THERMAL POWER {8 RTP.
ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One feedwater - main Al Place channel in trip. 7 days
turbine high water level
trip channel inoperable.

B. Two or more feedwater | B.1 Restore feedwater - main turbine | 2 hours
- main turbine high high water level trip capability.
water level trip
channels inoperable.

C. Required Action and C.1 Reduce THERMAL POWER to 4 hours
associated Completion <5 RTP.

Time of Conditions A
or B not met.

-
SUSQUEHANNA — UNIT 2 3.3-21 @e@@
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EOC-RPT Instrumentation

3.3.4.1
3.3 INSTRUMENTATION
3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation
LCO 3.3.4.1 a.  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) Fast Closure, Trip Oil Pressure Low.

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," limits for
inoperable EOC-RPT as specified in the COLR are made applicable.

APFLICABILITY: THERMAL POWER >(33% RTP.

ACTIONS D' ¢
NOTE
Separate Condition entry is allowed for each channel.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more channels | A.1 Restore channel to OPERABLE 72 hours
: inoperable. status. '
AND OR
MCPR limit for A2 NOTE
inoperable EOC-RPT Not applicable if inoperable
not made applicable. channel is the result of an
inoperable breaker.
Place channel in trip. 72 hours
OR
(continued)

SUSQUEHANNA — UNIT 2 3.3-30 @)@m
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EOC-RPT Instrumentation

3.3.4.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.3  Apply the MCPR limit for 72 hours
inoperable EOC-RPT as specified
in the COLR.
B. ©One or more Functions | B.1 Restore EOC-RPT trip capability. 2 hours
with EOC-RPT trip
capability not
maintained.
OR
AND
MCPR limit for B.2  Apply the MCPR limit for 2 hours
inoperable EOC-RPT inoperable EOC-RPT as specified
not made applicable in the COLR.
C. Required Action and CA1 Remove the associated 4 hours
associated Completion recirculation pump from service.
Time not met.
OR
C.2 Reduce THERMAL POWER to 4 hours
<@8Y- RTP.
IS

SUSQUEHANNA — UNIT 2
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EOC-RPT Instrumentation
3.3.4.1

SURVEILLANCE REQUIREMENTS

NOTE
When a channel is placed in an inoperable status solely for performance of required
Survzillances, 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 FREQUENGY

SR 3.34.1.1

A test of all required contacts does not have to be

performed.

Perform CHANNEL FUNCTIONAL TEST. 92 days
SR 3.3.4.1.2 Perform CHANNEL CALIBRATION. The Allowable 24 months

~ Values shall be:
TSV—Closure: < 7% closed;
and

TCV Fast Closure, Trip Oil Pressure—Low: = 460 psig.

'SR 3.34.1.3  Perform LOGIC SYSTEM FUNCTIONAL TEST including | 24 months

breaker actuation.

SR 3.3.4.1.4 Verify TSV—Closure and TCV Fast Closure, Trip Oil 24 months
Pressure—Low Functions are not bypassed when
THERMAL POWER is 2?% RTP.

i (continued)

26
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 1 of 6)
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
FUNCTION OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWAELE
CONDITIONS SYSTEM ACTIONCA REQUIREMENTS VALUE
1.  Main Steam Line
Isclation
a. Reactor Vessel 123 2 D SR 3.3.6.1.1 > -136 inches
Water Leve! - Low : SR 3.3.6.1.2
Low Low, Level 1 SR 3.3.6.1.4
: SR 3.36.1.5
b. Main Steam Line 1 2 E SR 3.3.6.1.2 2 841 psig
Pressure - Low SR 3.3.6.1.3 w
SR 3.3.6.1.5 o
SR 336.1.6 é (39
c. Main Steam Line 123 2 per MSL D SR 83611 - <(rB)
- Flow - High . SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
d. Condenser Vacuum 1 2 D SR 3.3.6.1.2 2 8.8inchas
(a) (@) SR 3.3.6.1.3 Hg vacuum
- Low 2.3 SR 3.36.1.5
e. Reactor Building 1,2,3 .2 D SR 3.3.6.1.2 < 184°F
Main Steam Tunne! SR 3.3.6.1.3
Temperature - High SR 3.3.6.1.5
f.  Manual Initiation 1,2,3 1 G SR 3.3.6.1.5 NA
{continued)

{a)  With eny main turbine stop valve not closed.

SUSQUEHANNA ~ UNIT 2 TS/3.3-57 @@r/
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SURVEILLANCE REQUIREMENTS

PPL Rev. 0
Jet Pumps
3.4.2

SURVEILLANCE

FREQUENCY

SR

3.4.2.1

NOTES

1.

Not required to be completed until 4 hours
after associated recirculation loop is in
operation.

Not required to be completed until
24 hours after 3285 RTP. A

Verify at least two of the following criteria (a,
b, or ¢) are satisfied for each operating
recirculation loop:

a.

Recirculation loop drive flow versus
Recirculation Pump speed differs by
< 10% from established patterns.

Recirculation loop drive flow versus
total core flow differs by < 10% from
established patterns.

Each jet pump diffuser to lower
plenum differential pressure differs by
< 20% from established patterns, or
each jet pump flow differs by < 10%
from established patterns.

23

24 hours

SUSQUEHANNA - UNIT 2 3.4-7
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S/RVs
343
3.4 REACTOR COOLANT SYSTEM (RCS)
343 Safety/Relief Valves (S/RVs)
LCO 3.4.3 The safety function o /RVs shall be OPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A1 One or more required | A.1 Be in MODE 3. 12 hours
S/RVs inoperable. '
AND
A2 BeinMODE4. 36 hours
SUSQUEHANNA - UNIT 2 3.4-8
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RCS P/T Limits

3.4.10
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.4.10.3 NOTE
Only required to be metin MODES 1, 2, 3, and 4
during recirculation pump start.
] ] Once within 15 minutes
Verify the difference between the bottom head prior to each stariup of a
coolant temperature and the reactor pressure vessel | recirculation pumo
(RPV) coolant temperature is < 145°F. ’
SR 3.4.104 NOTE
Only required to be met in MODES 1, 2, 3, and 4
during recirculation pump start.
Verify the difference between the reactor coolant Once within 15 minutes
temperature in the recirculation loop to be started prior to each stariup of a
and the RPV coolant temperature is < 50°F. recirculation pump
SR 3.4.10.5 NOTE

Only required to be met in single loop operation
when:

a.  THERMAL POWER s%w; or

b. The operating recirculation loop flow
<21,320 gpm.

Verify the difference between the bottom head
coolant temperature and the RPV coolant
temperature is < 145°F.

BES>

Once within 15 minutes
prior to an increase in
THERMAL POWI=R or
an increase in locp flow

SUSQUEHANNA - UNIT 2
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RCS P/T Limits
3.4.10
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.4.10.6 NOTE
Only required to be met in single loop operation
when the idle recirculation loop is not isolated
from the RPV, and: :)- q_
a.  THERMAL POWER W
b. The operating recirculation loop flow
<21,320 gpm.
Verify the difference betwgen the reactor coolant | Once within 15 minutes
temperature in the recirculation loop notin prior to an increase in
operation and the RPV coolant temperatureis | THERMAL POWIZR or
< 50°F. an increase in locp flow.
SR 3.4.10.7 NOTE
Only required to be performed when tensioning
the reactor vessel head bolting studs.
Verify reactor vessel flange and head flange 30 minutes
temperatures are > 70°F.
SR 3.4.10.8 NOTE
Not required to be performed until 30 minutes
after RCS temperature < 80°F in MODE 4.
Verify reactor vessel flange and head flange 30 minutes
temperatures are = 70°F.
(continued)
/
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PCIVs
3.6.1.3
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.6.1.3.11 NOTES

Only required to be met in MODES 1, 2, and 3.

Verify the combined leakage rate for all In accordance:

secondary containment bypass leakage with the Primary

paths is < 9 scth when pressurized to Containment

2P, Leakage Rate

Testing Program.

SR 3.6.1.3.12 NOTES
Only required to be met in MODES 1, 2, and 3.

. . In accordance:
Verify leakage rate through each MSIV is with the Primary

<100 scfh and < 300 scfh for the combined Containment
leakage including the leakage from the MS Line Leakage Rate
Drains when the MSIVs are tested at > psig Testi 9 p

or P, and the MS Line Drains are testeg&t P,. esting Frogram.

(continued)
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RHRSW System and UHS

3741
3.7 PLANT SYSTEMS
3.7.1 Residual Heat Removal Service Water (RHRSW) System and the
Ultimate Heat Sink (UHS)

LCO 3.7.1 Two RHRSW subsystems and the UHS shall be OPERABLE.
APPLICABILITY: ~ MODES 1, 2, and 3.

ACTIONS
NOTE

Enter applicable Conditions and Required Actions of LCO 3.4.8, "Residual Heat Removal (RHR)
Shutdown Cooling System-Hot Shutdown,” for RHR shutdown cooling made inoperable by
RHRSW System.

CONDITION REQUIRED ACTION COMPLETION TIME
A NOTE A.1  Declare the associated Immediately
Separate Condition entry is RHRSW subsystems
allowed for each valve. inoperable.

One valve in Table 3.7.1-1
inoperable.

OR AND

One valve in Table 3.7.1-2 A.2 Restore the inoperable valve(s) | 8 hours from the
inoperable. to OPERABLE status. discovery of an
inoperable RHRSW
subsystem in the
opposite loop from the
inoperable valve(s)

AND

72 hours

— |

/4f‘y combinatien of valves s~ Table 7.7./- /, (continued)
radle 2.72./~ ~2, or 7adle £.2./-P sn Fhe same

refoarm [00p sneperadse.
SUSQUEHANNA - UNIT 2 TS/3.7-1 Amehd
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RHRSW System and 1JHS

SURVEILLANCE REQUIREMENTS

3.71

~ SURVEILLANCE

FREQUENCY

SR 3.7.11

Verify the water level is greater than or equal to 678 feet 1
inch above Mean Sea Level.

12 hours

SR 3.7.1.2

Verify the average water temperature of the UHS is:

a. NOTE
Only applicable with both units in MODE 1 or 2, or with
either unit in MODE 3 for less than twelve (12) hours.

< 85°F; or

b. NOTE
Only applicable when either unit has been in MODE 3
for at least twelve (12) hours but not more than twenty-
four (24) hours.

< 87°F; or

C. NOTE
Only applicable when either unit has been in MODE 3
for at least twenty-four (24) hours.

< 88°F.

24 hours

SR 3.7.1.3

Verify each RHRSW 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.

31 days

i nd/B1 (the largé loop spray
rray valveg) open upon receipt ofan opening/signal.

Verify that valves IAV-01222/X and B (the/spray loop pypass //Zdays\
valvesyclose upgn receipt gf a closing gignal. / / \

92 da
/

8

—

SUSQUEHANNA — UNIT 2 TS/37-3 1
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Insert 3.7-3A

SR3.7.14

Verify that valves HV-01222A and B (the spray array
bypass valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

92 days

SR3.7.1.5

Verify that valves HV-01224A1 and B1 (the large spray
array valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

92 days

SR 3.7.1.6

Verify that valves HV-01224A2 and B2 (the small spray
array valves) close upon receipt of a closing signal and
open upon receipt of an opening signal.

92 days

SR3.7.1.7

Verify that valves 012287A and 0122878 (the spray array
bypass manual valves) are capable of being opened and
closed.

92 days




PPLRev.0
RHRSW System and UHS
3.7.1

TABLE 3.7.1-1 m

Ultimate Heat Sink Spray CoolrgLaydg)Array Valves

VALVE NUMBER VALVE DESCRIPTION
HV-01224A1 Loop A large spray array valve
HV-01224B1 Loop B large spray array valve
#l/—a/ll ‘/142 pr /4 IMG// J'/’”’V 9({.7 ‘/q/yg
ﬂV’G/Zl‘/K&. W A’ J"n.c// J7th7 Frvzy VahrT
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RHRSW System AND UHS
3.71

TABLE 3.7.1-2 (PAGE 1 OF 1) @
Ultimate Heat Sink Spray Bypass Valves

VALVE NUMBER VALVE DESCRIPTION
HV-01222A Loop A spray array bypass valve
HV-01222B Loop B spray array bypass valve

L hsgect $7-54A

! SUSQUEHANNA - UNIT 2 TS/73.7-3b @D



Insert 3.7-3bA

TABLE 3.7.1-3

Ultimate Heat Sink Spray Array Bypass Manual Valves

VALVE NUMBER VALVE DESCRIPTION

012287A Loop A spray array bypass manual valve

0122878 Loop B spray array bypass manual valve
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Main Turbine Bypass System

3.7 PLANT SYSTEMS
3.7.6 Main Turbine Bypass System
LCC 3.7.6

APFLICABILITY: THERMAL POWER >@

OR

3.7.6

The Main Turbine Bypass System shall be OPERABLE.

Apply the following limits for an inoperable Main Turbine Bypass Systern as
specified in the COLR:

a. LCO 3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR),” ard

LCO 3.2.3, “LINEAR HEAT GENERATION RATE (LHGR).”

- ACTIONS

53

CONDITION

REQUIRED ACTION

COMPLETION TIME

Main Turbine Bypass
System inoperable.
AND

Requirements of LCO 3.2.2
not met.

OR

Requirements of LCO 3.2.3
not met.

A.1 Satisfy the requirements of the

L.CO or restore Main Turbine

Bypass System to OPERABLE

status.

{2

2 hours

B. Required Action and B.1 Re THERMAL POWER to | 4 hours
associated Completion Time s RTP. ‘
not met.

SUSQUEHANNA - UNIT 2 TS/3.7-15
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Main Turbine Pressure Regulation System

3.7.8
37 PLANT SYSTEMS
3.7.8 Main Turbine Pressure Regulation System
LCO 3.7.8 Both Main Turbine Pressure Regulators shall be OPERABLE.
OR
Apply the following limits for an inoperable Main Turbine Pressure Regulator as
specified in the COLR: :
a. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),” and
b. LCO 3.2.3, “LINEAR HEAT GENERATION RATE (LHGR).”
APPLICABILITY: THERMAL POWER = 23% RTP.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One Main Turbine Pressure | A1 Satisfy the requirements of the | 2 hou}rs
Regulator inoperable. L.CO or restore Main Turbine
Pressure Regulator to
OPERABLE status.
AND
Requirements of LCO 3.2.2
not met.
OR
Requirements of LCO 3.2.3
not met.
B. Required Action and B.1 Reduce THERMAL POWERto | 4 hours
associated Completion Time <23% RTP.
not met.
SUSQUEHANNA - UNIT 2 TS/3.7-18
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Main Turbine Pressure Regulation System
3.7.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1  Verify that both Main Turbine Pressure Regulators | 92 days
are each capable of controlling main steam
pressure.

SR 3.7.8.2 Perform a system functional test. 24 months

SUSQUEHANNA - UNIT 2 TS /3.7-19
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Programs and Manuals
55

5.5 Programs and Manuals

5.5.11

5.5.12

Safety Function Determination Program (SFDP) (continued)

The SFDP identifies where a loss of safety function exists. If a loss of safety
function is determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists are recjuired
to be entered. When a loss of safety function is caused by the inoperability of a
single Technical Specification support system, the appropriate Conditions anci
Required Actions to enter are those of the support system.

Primary Containment Leakage Rate Testing Program

A program shall be established, implemented, and maintained to comply with the
leakage rate testing of the containment as required by 10 CFR 50.54(o) and

10 CFR 50, Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in Regulatory
Guide 1.163, "Performance-Based Containment Leak-Test Program," dated
September 1995, as modified by the following exception:

a. NEI94-01-1995, Section 9.2.3: The first Type A test performed after the
October 31, 1992 Type A test shall be performed no later than October 30, 2007.

The peak calculated containment internal pressure for the design basis loss cf

coolant accident, Pa, is @:gsig.
The maximum allowable primary containment leakage rate, La, atRayohdll be 1% of

the primary containment air weight per day.

Leakage Rate Acceptance Criteria are:

a. Primary Containment leakage rate acceptance criterion is < 1.0 La. During each
unit startup following testing in accordance with this program, the leakage rate
acceptance criteria are < 0.60 La for Type B and Type C tests and < 0.75 La for

Type A tests;
b. Air lock testing acceptance criteria are:
1) Overall air lock leakage rate is < 0.05 La when tested at > Pa,

2) For each door, leakage rate is < 5 scfh when pressurized to 2 10 psig.

The provisions of SR 3.0.2 do not apply to the test frequencies specified in the
Primary Containment Leakage Rate Testing Program.

The provisions of SR 3.0.3 are applicable to the Primary Containment Leakage Rate
Testing Program.
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.4

5.6.5

Monthly Operating Reports

Routine reports of operating statistics and shutdown experience, including documentation
of all challenges to the main steam safety/relief valves, shall be submitted on a monthly
basis no later than the 15th of each month following the calendar month covered by the

report.

CORE OPERATING LIMITS REPORT (COLR)

a.

Core operating limits shall be established prior to each reload cycle, or prior to any
remaining portion of a reload cycle, and shall be documented in the COLR for the

following:

1. The Average Planar Linear Heat Generation Rate for Specification 3.2.1;
2. The Minimum Critical Power Ratio for Specification 3.2.2;

3. The Linear Heat Generation Rate for Specification 3.2.3;

4 The Average Power Range Monitor (APRM) Gain and Setpoints for
Specification 3.2.4; and

5. The Shutdown Margin for Specification 3.1.1.
6. The OPRM setpoints for Specification 3.3.1.3.
The analytical methods used to determine the core operating limits shall be those
previously reviewed and approved by the NRC.
When an initial assumed power level of 102 percent of rate wer is specifie\dinn
previously approved me#fod, this refers to the power | associated with the

1 of 3510 MWt is 100.6% of

TP of 3489 MWt may OW

used when fge€dwater flow measurement (used as input to the reactor the T?Al
v as

Topical Repdrt and supplement referenced below.
feedwater flow measurementgAfrom the LEFMv' ™ system #fe not available,

(continued)
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Reporting Requireaments
5.6

5.6 Reporting Requirements

5.6.5 COLR (continued)

core thermal po
MWH, but the
level for t

Fut
pecification that are currently &ferenced to 102% of rated $hermal power
3510 MW1) shall include refefence that the licensed RTPAs actually 3489 MWt
The revisions shall docu
bounds operation at th
used as the feedwa
calculation.

level may not exceed the ogigifally approved RTP of 3441
ue of 3510 MWt (102% of 3441 MWt) remains the initial power
ounding licensing analysis -

nt that the licensing analyst§ performed at 3510 MWt
TP of 3489 MW1 so long (s the LEFMv ™ systemn i
flow measurement input jrfto the core thermal power

- l‘

The approved analytical methods are described in the following documents, the

approved version(s) of which are specified in the COLR.

1.  XN-NF-81-58(P)(A), “RODEX2 Fuel Rod Thermal-Mechanical Response
Evaluation Model,” Exxon Nuclear Company.
2.  XN-NF-85-67(P)(A), “Generic Mechanical Design for Exxon Nuclear Jet
pump BWR Reload Fuel,” Exxon Nuclear Company.
3. EMF-85-74(P)(A), “RODEX2A (BWR) Fuel Rod Thermal-Mechanical
Evaluation Model,” Siemens Power Corporation.
4.  ANF-89-98(P)(A), “Generic Mechanical Design Criteria for BWR Fuel
Designs,” Advanced Nuclear Fuels Corporation.
5.  XN-NF-80-19(P)(A), “Exxon Nuclear Methodology for Boiling Water
Reactors,” Exxon Nuclear Company.
6. EMF-2158(P)(A), “Siemens Power Corporation Methodology for Boiling
Water Reactors: Evaluation and Validation of CASMO-4/MICROBURN-
B2,” Siemens Power Corporation.
7. EMF-2361(P)(A), “EXEM BWR-2000 ECCS Evaluation Model,” Framatome
ANP.
8. EMF-2292(P)(A), “ATRIUM™-10: Appendix K Spray Heat Transfer
Coefficients,” Siemens Power Corporation.
9. XN-NF-84-105(P)(A), “XCOBRA-T: A Computer Code for BWR Transient
Thermal-Hydraulic Core Analysis,” Exxon Nuclear Company.
(continued)
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Reporting Requirements
5.6
5.6 Reporting Requirements

5.6.5 COLR (continued)

- 10. ANF-524(P)(A), “ANF Critical Power Methodology for Boiling Water
Reactors,” Advanced Nuclear Fuels Corporation.

11. ANF-913(P)(A), “COTRANSA2: A Computer Program for Boiling Water
Reactor Transient Analyses,” Advanced Nuclear Fuels Corporation.

12. ANF-1358(P)(A), “The Loss of Feedwater Heating Transient in Boiling
Water Reactors,” Advanced Nuclear Fuels Corporation.

13. EMF-2209(P)(A), “SPCB Critical Power Correlation,” Siemens Power
Corporation.

14. EMF-1227(P)(A}, “ANFB-10 Critical Power Correlation”, Siemens Power
Corporation. '

15. EMF-CC-074(P)(A), “BWR Stability Analysis - Assessment of STAIF with
Input from MICROBURN-B2,” Siemens Power Corporation.

16. NE-092-001A, “Licensing Topical Report for Power Uprate With Increased
Core Flow,” Pennsylvania Power & Light Company.

—————

Caldon, Inc., AL REPORT: Improving Therm er Accurac
afety while Increasing Operating Powet Level Using the

17.

_/

upplement to Topical Re -80P: Basis for a Power
LEFMV™ or LEF eckPlus™ Syswlg
port ER-160P. . |

18.

NEDO-32465-A, “BWROG Reactor Core Stability Detect and Suppress
Solutions Licensing Basis Methodology for Reload Applications.”

c. The core operating limits shall be determined such that all applicable limits:
(e.g., fuel thermal mechanical limits, core thermal hydraulic limits, Emergency
Core Cooling Systems (ECCS) limits, nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be provided
upon issuance for each reload cycle to the NRC.

continued
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PPL Rev. 1
Reactor Core Sls
B2.1.1

BASES

APPLICABLE 2.1.1.1 Fue! Cladding Integrity (continued)
SAFETY ANALYSES

For the(SP0D ATRIUM-10 design, the minimum bundle flow is > 28
x 10° Io/hr. For the ATRIUM-10 fuel design, the coolant minimum
bundle flow and maximum area are such that the mass flux is
always > .25 x 10° Ib/hr-ft?. Full scale critical power test data

taken from various SPC and GE fuel designs at pressuresATonT 23
14.7 psia to 1400 psia indicate the fuel assembly crift ower at

0.25 x 10° Ib/hr-ft* is approximately 3.35 MWt. At@5% -2-(2%)
bundle power of approximately 3.35 MWt onds to a bun
i ing factor of approximately, which is significently

“higher than th&~expected peaking factor. Thus, a THERMAL
POWER limit o > RTP for reactor pressures < 785 psig.i

conservativeﬁ et .Fo,_ Comdrtions C-F
2.1.1.2 MCPR /Q-S Se (— Fou.)c_r* weuld. cemarn

Cors So_.(\v_‘u(‘l‘va- .

The MCPR SL ensures sufficient ¢ g MCPR
limit that, in the event of an AOO from the limiting condition of operation,
at least 99.9% of the fuel rods in the core would be expected to avoid
boiling transition. The margin between calculated boiling transition

(i.e., MCPR = 1.00) and the MCPR SL is based on a detailed statistical
procedure that considers the uncertainties in monitoring the core
operating state. One specific uncertainty inciuded in the SL is the
uncertainty in the critical power correlation. References 2, 4, and &
describe the methodology used in determining the MCPR SL.

The ANFB-10 critical power correlation is based on a significant body of
practical test data. As long as the core pressure and flow are within the
range of validity of the correlations (refer to Section B.2.1.1.1), the
assumed reactor conditions used in defining the SL introduce
conservatism into the limit because bounding high radial power factors
and bounding flat local peaking distributions are used to estimate the
number of rods in boiling transition. These conservatisms and the
inherent accuracy of the ANFB-10 correlation provide a reasonable:
degree of assurance that during sustained operation at the MCPR SL
there would be no transition boiling in the core.

(continued)

7
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BASES

. PPL.Rev. 1
SLC System
B 3.1.7

AFPLICABLE

SAFETY

ANALYSES
(continued)

the residual heat removal shutdown cooling piping and in the recirctlation
loop piping. This quantity of borated solution is the amount that is ebove
the pump suction shutoff level in the boron solution storage tank. No credit
is taken for the portion of the tank volume that cannot be injected. The

minimum concentration m w‘y nsures compliance with

the requirements of 10 CFR'50.62 (

The SLC System satisfies the requirements of the NRC Policy Statement

(Ref. 3) because operating experience and probabilistic risk assessments

-have shown the SLC System to be important to public health and safety.

Thus, it is retained in the Technical Specifications.

- 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.

APBLICABILITY

In MODES 1 and 2, shutdown capability is required. In MODES 3 and 4,
control rods are not able to be withdrawn (except as permitted by LCO
3.10.3 and LCO 3.10.4) since the reactor mode switch is in shutdown and a
control rod block is applied. This provides adequate controls to ensure that
the reactor remains subcritical. In MODE 5, only a single control rod can be
withdrawn from a core cell containing fuel assemblies. Demonstration of
adequate SDM (LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that
the reactor will not become critical. Therefore, the SLC System is not
required to be OPERABLE when only a single control rod can be withdrawn.

(continued)

SUSQUEHANNA - UNIT 1 B 3.1-40 @@



PPl Rev. 1
SLC System
B3.1.7

BASES

ACTIONS | A1

If the boron selution concentrgidn is less than the required limitgfor
compliancg’with 10 CFR 5062 (Ref. 1) (> 13/ weight percent) but greater
oncentration required for cold shdtdown (original icensing basis),
the coricentration musj/be restored to within limits > 13.6Aveight percant in
ours. It is not ng€essary under thé€se conditions tg’enter Condition
gth SLC subsystems inoperable sthce they are capéble of performing their

acceptalle and provides/2dequate time j&f restore concentratigh to within
limits '

the maximumAime allowed for any combination of
or inoperable SLC subsystepAs during any single
subsysfem is inoperable/and that subsyste

OPERABLE, the LCOMmay already have
sitlation could lead 16 a total duration

indefinitely,
This Cémpletion Time aljgws for.an exception
gro” at the time th

Condition A was
limitation on thjg"potential to fail to m

t the LCO indefinitel

If one SLC subsystem is inoperable for reasons other than Condition A,
the inoperable subsystem must be restored to OPERABLE status within
7 days. In this condition, the remaining OPERABLE subsystem is
adequate to perform the

(continued)
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Insert B 3.1- 41A

A-1

If the boron solution concentration is not within the limits in Figure 3.1.7-1, the
operability of both SLC subsystems is impacted and the concentration must be
restored to within limits within 8 hours. The allowed Completion Time of 8 hours is
considered acceptable given the low probability of an event occurring concurrent
with the failure of the control rods to shut down the reactor.



BASES

. PPL Rev. 1
SLC System
B3.1.7

ACTIONS

B.1 (continued)

shutdown function. However, the overall reliability is reduced because a
single failure in the remaining OPERABLE subsystem could result in
reduced SLC System shutdown capability. The 7 day Completion Time is
based on the availability of an OPERABLE subsystem capable of
performing the intended SLC System function and the low probability of an
event occurring concurrent with the failure of the Control Rod Drive (CRD)

. i ion '
centratlon cut offlimits

-System to shut down the plant.

in, and the
: Id continu=

If both SLC subsystems are inoperable for reasons other than Condition A,
at least one subsystem must be restored to OPERABLE status within

8 hours. The allowed Completion Time of 8 hours is considered acceptable
given the low probability of an event occurring concurrent with the failure of
the control rods to shut down the reactor. :

(continued)

SUSQUEHANNA - UNIT 1 . B3.1-42 @T_@



PPL. Rev. 1
SLC System
B3.1.7

BASES

SURVEILLANCE SR 3.1.7.7 40.0

REQUIREMENTS _
(continued) Demonstrating that'each SLL System pump develops a flow rate > ‘@gpm
at a discharge pressure >(33898)psig without actuating the pump’s relief valve
p performance has not degraded during the fuel cycle.:
(#395)psig assures that the functional capability of the SLC system
meets the ATWS Rule (10 CFR 50.62) (Ref. 1) requirements. 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. This test confirms one point on the pump
design curve and is indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend performance, and
detect incipient failures by indicating abnormal performance. The Frejuency
of this Surveillance is in accordance with the Inservice Testing Program. -

SR 3.1.7.8 and SR 3.1.7.9

These Surveillances ensure 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 pump and
explosive valve tested should be alternated such that both complete flow
paths are tested every 48 months at alternating 24 month intervals. The
Surveillance may be performed in separate steps to prevent injecting
solution 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 24 month Frequency is based
on the need to perform this Surveillance under the conditions that apply
during a plant outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power. Operating
experience has shown these components usually pass the Surveillance
when performed at the 24 month Frequency; therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

Demonstrating that all heat traced piping between the boron solution storage
tank and the suction inlet to the injection

(continued)
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PPL Rev. 1
- SLC System
B 3.1.7

BASES

SURVEILLANCE SR 3.1.7.8 and SR 3.1.7.9 (continued)
REQUIREMENTS

pumps is unblocked ensures that there is a functioning flow path for
injecting the sodium pentaborate solution. An acceptable method for
verifying that the suction piping is unblocked is to pump from the storage
tank to the test tank. This test can be performed by any series of
overlapping or total flow path test so that the entire flow path is included.
The 24 month Frequency is acceptable since there is a low probability that
the subject piping will be blocked due to precipitation of the boron from
solution in the heat traced piping. This is especially true in light of the:
temperature verification of this piping required by SR 3.1.7.3. However, if,
in performing SR 3.1.7.3, it is determined that the temperature of this piping
has fallen below the specified minimum or the heat trace was not proserly
energized and building temperature was below the temperature at which the
SLC solution would precipitate out, SR 3.1.7.9 must be performed once
within 24 hours after the piping temperature is restored to within the limits of

: Figure 3.1.7-2.
>

REFERENCES 1. 10 CFR 50.62.

2. FSAR, Section 9.3.5.

3.  Final Policy Statement on Technical Specifications Improvements,
July 22, 1993 (58 FR 39132).

T wserr B3 [-4¢A
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Insert B3.1-46A

SR3.1.7.10

Enriched sodium pentaborate solution is made by mixing granular, enriched sodium pentaborate
with water. Verification of the actual B-10 enrichment must be performed prior to addition to the
SLC tank in order to ensure that the proper B-10 atom percentage is being used. This verification
may be based on independent isotopic analysis or a manufacturer certificate of compliance..



PPlL.Rev. 0
APLHGR
B3.2.1

BASES

APPLICABLE The SPC LOCA analyses consider the delay in Low Pressure Coolant
SAFETY-ANALYSES Injection (LPCI) availability when the unit is operating in the Suppresssion
(continued) Pool Cooling Mode. The delay in LPCI availability is due to the time
required to realign valves from the Suppression Pool Cooling Mode to the
LPCI mode. The results of the analyses demonstrate that the PCT's are

within the 10 CFR 50.46 limit.

Finally, the SPC LOCA analyses were performed for Single-Loop
Operation. The results of the SPC analysis for ATRIUM'™-10 fuel shows
that an APLHGR limit which is 0.8 times the two-loop APLHGR lim't meets
the 10 CFR 50.46 acceptance criteria, and that the PCT is less than the

limiting two-loop PCT.
The APLHGR satisfies Criterion 2 of the NRC Policy Statement (Ref. 10).

LCO The APLHGR limits specified in the COLR are the resuit of the DBA
analyses.

APPLICABILITY The APLHGR limits are primarily derived from LOCA analyses that are
assumed to occur at high power levels. Design calculations and operating

experience have shown that as power is reduced, the margin to the
equired APLHGR limits increases. At THERMAL POWER levels
62 3 <25y RTP, the reactor is operating with substantial margin to tha
APLHGR limits; thus, this LCO is not required.

ACTIONS Al

If any APLHGR exceeds the required limits, an assumption regarding an
initial condition of the DBA may not be met. Therefore, prompt acton
should be taken to restore the APLHGR(s) to within the required lirnits
such that the plant operates within analyzed conditions. 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.

(continued)

S ———
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- PPLRev.0
APLHGR
B 3.2.1

BASES

ACTIONS B.1

(continued) : '
If the APLHGR cannot be restored to within its required limits within the

associated Completion Time, the plant must be brought to a MOD= or
other specified condition in which the LCO does not apply. To achieve
this status, THERMAL POWER must be reduced to <8P6 RTP within
4 hours. The allowed Completion Time is reasonable, b on operating
experience, to reduce THERMAL POWER to <(@¥% RTP in an'prderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.2.1.1
REQUIREMENTS

APLHGRSs are required to bg inifially calculayed within 24 hours aft3
THERMAL POWER is 2{25y> RTP and then)every 24 hours thegezter.

Additionally, APLHGRs must be calculated prior to exceeding(5)% RTP
unless performed in the previous 24 hours/ APLHGRs are compared to
the specified limits in the COLR to ensurefthat the reactor is operating
within the assumptions of the safety analysis. The 24 hour Frequency j
based on both engineering judgment ang recognition of the slowne:ss/of
changes in power distribution during noXxal operation. The 24 hou
allowance after THERMAL POWER 25y~ RTP is achieved is ac¢éptable
given the large inherent margin to operating limits at low power Ig4els and
because the APLHGRs must be calculated prior to exceeding g8)e RTP.

REFERENCES 1. Not used.

2. Not used.

3. ANF-91-048(P)(A), "Advanced Nuclear Fuels Corporation
Methodology for Boiling Water Reactors EXEM BWR Evaluation
Model," January 1993.

4. ANF-CC-33(P)(A) Supplement 2, "HUXY: A Generalized Multirod
Heatup Code with 10CFR50 Appendix K Heatup Option,"
January 1991.

5. XN-CC-33(P)(A) Revision 1, "HUXY: A Generalized Multirod Heatup
Code with 10CFR50 Appendix K Heatup Option Users Manual,"
November 1975.

(continued)
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PPL. Rev. 0

MCPR
B3.2.2
BASES
APPLICABLE state to ensure adherence to fuel design limits during the worst transient
SAFETY that occurs with moderate frequency. These analyses may also consider
ANALYSES other combinations of plant conditions (i.e., control rod scram speed,
(eontinued) bypass valve performance, EOC-RPT, cycle exposure, etc.). Flow
dependent MCPR limits are determined by analysis of slow flow runout
transients using the methodology of Reference 2.
The MCPR satisfies Criterion 2 of the NRC Policy Statement (Ref. 10).
LCO The MCPR operating limits specified in the COLR are the result of the

Design Basis Accident (DBA) and transient analysis. The operating limit
MCPR is determined by the larger of the flow dependent MCPR ancl power
dependent MCPR limits.

APPLICABILITY The MCPR operating limits are primarily derived from transient analyses

€ assumed to occur at high power levels. Belo o RTP, the
reactor is operating at a minimum recirculation pump speed and the
oderator void ratio is small. Surveillance of thermal limits below

o RTP is unnecessary due to the large inherent margin that ensures
that the MCPR SL is not exceeded even if a limiting transient occurs.
Studies of the variation of limiting transient behavior have been performed
over the range of power and 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 power is reduced to @% RTP. This trend is expected

(continued)
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PPL Rev.0
MCPR
B3.2.2

BASES

APPLICABILITY continue to the 5% to 15% power range when entry into MODE 2 occurs.
(continued) When in MODE 2, the intermediate range monitor provides rapid scram
initiation for any significant power increase transient, which effectively

imi MCPR compliance concern. Therefore, at THERMAL
23 POWER levels % RTP, the reactor is operating with substantial
margin to the MCPR limits and this LCO is not required.

ACTIONS A1l

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 piant 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 MMCPR
out of specification.

Ba

If the MCPR cannot be restored to within its required limits wihin tile
associated Completion Time, the plant must be brought to 2 MOPE or

experience, to reduce THERMAL POWER to < TP in an orderly

manner and without challenging plant systems.

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The MCPR is required tolipe’initially calculated within 24 hours after
THERMAL POWER is 2[25% RTP and then every 24 hours therealter.
Additionally, MCPR must be calculated prior to exceeding®®6 RTF unless
performed in the previous 24 hours. MCPR is compared tefihe specified
limits in the

(continued)
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MCPR
B3.2.2

BASES

SURVEILLANCE SR 3.2.2.1 (continued)

REQUIREMENTS
COLR to ensure that the reactor is operating within the assumptions of the

safety analysis. The 24 hour Frequency is based on both engineering
judgment and recognition of the slowness of changes in power distribution
uring normal operation. The 24 hour allowance after THERMAL POWER
23 % RTP is achieved is acceptable given the large inherent margin to
operating limits at low power levels and because the MCPR must be
calculated prior to exceeding(20¥ RTP.

Because the transient analysis takes credit for conservatism in the scram
time performance, it must be demonstrated that the specific scram time is
consistent with those used in the transient analysis. SR 3.2.2.2 determines
the scram time fraction which is a measure of the actual scram time:
compared with the assumed scram time. The COLR contains a table of
scram time fractions based on the LCO 3.1.4 "Control Rod Scram imes"
and the realistic scram times used in the transient analysis. The MCPR
operating limit is then determined based on an interpolation between the
applicable limits for scram times of LCO 3.1.4,"Control Rod Scram Times"
and realistic scram time analyses using the scram time fraction. The
scram time fraction and corresponding MCPR operating limit 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, SR 3.1.4.3 and SR 3.1.4.4 because the
effective scram times may change during the cycle. The 72 hour
Completion Time is acceptable due to the relatively minor changes in the
scram time fraction expected during the fuel cycle.

REFERENCES 1. NUREG-0562, June 1979.
2. PL-NF-90-001-A, "Application of Reactor Analysis Methods for
BWR Design and Analysis," July 1992, Supplement 1-A,

August 1995, Supplement 2-A, July 1996, and Supplement 3-A,
March 2001.

(continued)
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PPl.Rev. 0

LHGR
B3.2.3

BASES

APPLICABLE Protection Against Power Transients (PAPT), defined in Reference 4

SAFETY provides the acceptance criteria for LHGRs calculated in evaluation of the

ANALYSES AOOs.

(continued) :
The LHGR satisfies Criterion 2 of the NRC Policy Statement (Ref. 7).

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 cause a 1% fuel cladding plastic strain. The
operating limit to accomplish this objective is specified in the COLR.

APPLICABILITY

GR limits are derived from fuel design ig that is limitinJ at
hign power level conditions. At core thermal power levels e RTP, the

reactor is operating with a substantial margin to the LHGR limits and,
therefore, the Specification is only required when the reactor is operating at

(73

ACTIONS Al

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

(continued)
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PPL.Rev.0
LHGR
B3.2.3

BAGES

ACTIONS A.1 (continued)

“ restore the LHGR(s) to within its required limits such that the plant i
operating within analyzed conditions. The 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.

Bi

If the LHGR cannot be restored to within its required limits within the

letion Time, the plant must be brought to a MODE or '
other specified condition’i e LCO does not apply. To achieve this
status, THERMAL POWER is reduce /o RTP within 4 hours.. The
allowed Completion Ti easonable, based on operating experience, to

reduce THERMAL POWER to e RTP in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.2.3.1

REQUIREMENTS
The LHGR is requured to be initially calculated within 24 hours after

% RTP and then every 24 hours thereafter.

dditionally, LHGRs must be calculated prior to exceedin e RTIP
unless performed in the previous 24 hours. The LHGR is com [ to the

power distributiondhyipg normal operation. The 24 hour allg after
THERMAL POWER s RTP is achieved is accepjatile given the: large
inherent margin to operating limits at lower power, Is and becausie the

LHGRs must be calculated prior to exceedmg@f/o RTP.

REFERENCES 1. FSAR, Section 4.
2. FSAR, Section 5.

3. NUREG-0800, Section 11.A.2(g), Revision 2, July 1981.

(continued)
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RPS Instrumantation
E 3.3.1.1

APPLICABLE
SAFETY
ANALYSES,
LCO, and
APPLICABILITY
(continued)

2.a. Average Power Range Monitor Neutron Flux - High (Setdown)

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 levals, the
Average Power Range Monitor Neutron Flux - High (Setdown) Function will
provide a secondary scram to the Intermediate Range Monitor Neutron

Flux - High Function because of the relative setpoints. With the IRMs at
Range 9 or 10, 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 f age Power Range

operating at low reactor pressure and low core flow. refore, it indirectly
prevents fuel damage during significant reactivily’incpeases with THERMAL
POWER <

The Average Power Range Monitor Neutron Flux.- High (Setdown) Function
must be OPERABLE during MODE 2 when control rods may be withcrawn
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 protects against control rod withdrewal
error events.

(continued)
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B 3.3.1.1

BASES
APPLICABLE 21. Oscillation Power Range Monitor (OPRM) Trip
SAFETY
ANALYSES, The OPRM Trip Function provides compliance with GDC 10, “Reactor
LCO, and Design,” and GDC 12, “Suppression of Reactor Power Oscillations” thereby
APPLICABILITY  providing protection from exceeding the fuel MCPR safety limit (SL) due to

(continued) anticipated thermal-hydraulic power oscillations.

References 17, 18 and 19 describe three algorithms for detecting thermal-
hydraulic instability related neutron flux oscillations: the period based
detection algorithm (confirmation count and cell amplitude), the amplitude
based algorithm, and the growth rate algorithm. All three are implernented
in the OPRM Trip Function, but the safety analysis takes credit only for the
period based detection algorithm. The remaining algorithms provide
defense in depth and additional protection against unanticipated
oscillations. OPRM Trip Function OPERABILITY for Technical
Specification purposes is based only on the period based detection
algorithm.

The OPRM Trip 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 requirggdigbe OPERABLE.

g2ty enablse®ypass removed) when
THERMAL POWER is 23&% RTP, as indicated by the APRM Simu'ated
Thermal Power, and reactor core flow is < the value defined in the GOLR,
as indicated by APRM measured recirculation drive flow. This is the:
operating region where actual thermal-hydraulic instability and related
neutron flux oscillations are expected to occur. Reference 21 includes
additional discussion of OPRM Trip enable region limits.

These setpoints, which are sometimes referred to as the “auto-bypass”
setpoints, establish the boundaries of the OPRM Trip enabled region. The
APRM Simulated Thermal Power auto-enable setpoint has 1% deaclband
while the drive flow setpoint has a 2% deadband. The deadband for these
setpoints is established so that it increases the enabled region once the
region is entered.

(continued)
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23 L7

BASES

APPLICABLE 24. Oscilla&Kower Rapde Monitor (OPRM) Trip m

SAFFETY

ANALYSES, The ZPRM Trip Fup#tion is required to be e plantis at

LCO, and >@8Y> RTP. The{@5¥ RTP level is selegied to provide pdrgin in the

APPLICABILITY  unlikely event that a reactor power incr#ase transienjgccurring without
(continued) operator action while the plant is ¢ e RTP causes a

power increase to or beyond the{38y> APRM Simulated Thermal Power
OPRM Trip auto-enable setpoint.” This OPERABILITY requirement assures
that the OPRM Trip auto-enable function will be OPERABLE when
required.

An APRM channel is also required to have a minimum number of OPRM
cells OPERABLE for the Upscale Function 2.f to be OPERABLE. The
OPRM cell operability requirements are documented in the Technical
Requirements Manual, TRO 3.3.9, and are established as necessary to
support the trip setpoint calculations performed in accordance with
methodologies in Reference 19.

An OPRM Trip is issued from an APRM channel when the period based
detection algorithm 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 OPRM Trip from that channel. An OPRM
Trip is also issued from the channel if either the growth rate or amplitude
based algorithms detect oscillatory changes in the neutron flux for one or
more cells in that channel. (Note: To facilitate placing the OPRM Trip
Function 2.f in one APRM channel in a “tripped” state, if necessary to
satisfy a Required Action, the APRM equipment is conservatively designed
to force an OPRM Trip output from the APRM channel if an APRM laop
condition occurs, such as when the APRM chassis keylock switch is placed
in the Inop position.)

There are three “sets” of OPRM related setpoints or adjustment
parameters: a) OPRM Trip auto-enable region setpoints for STP and drive
flow; b) period based detection algorithm (PBDA) confirmation count and
amplitude setpoints; and c¢) period based detection algorithm tuning
parameters.

(continued)
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APPLICABLE
SAFETY
ANALYSES,
LCO, and
APPLICABILITY
(continued)

26

7.a, 7.b. Scram Discharge Volume Water Level - High (continued)

Four channels of each type of Scram Discharge Volume Water Level - High
Function, with two channels of each type in each trip system, are required to
be OPERABLE to ensure that no single instrument failure will preclude a
scram from these Functions on a valid signal. These Functions are required
in MODES 1 and 2, and in MODE 5 with any control rod withdrawn from a
core cell containing one or more fuel assemblies, since these are the
MODES and other specified conditions when control rods are withdrawn. At
all other times, this Function may be bypassed.

8. Turbine Stop Valve - Closure

Closure of the TSVs results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must be limited.
Therefore, a reactor scram is initiated at the start of TSV closure in
anticipation of the transients that would result from the closure of thesie
valves. The Turbine Stop Valve - Closure Function is the primary scram
signal for the turbine trip event analyzed in Reference 5. For this event, the
reactor scram reduces the amount of energy required to be absorbed and,
along with the actions of the End of Cycle Recirculation Pump Trip
(EOC-RPT) System, ensures that the MCPR SL is not exceeded. Turbine
Stop Valve - Closure signals are initiated from position switches locatzd on
each of the four TSVs. Two independent position switches are associated
with each stop valve. One of the two switches provides input to RPS trip
system A; the other, to RPS trip system B. Thus, each RPS trip system
receives an input from four Turbine Stop Valve - Closure channels, each
consisting of one position switch. The logic for the Turbine Stop

Valve - Closure Function is such that three or more TSVs must be closed to
produce a scram. This Function must be enabled at THERMAL POWER

s RTP. This is accomplished automatically by pressure instruments
sensing turbine first stage pressure. Because an increase in the main
turbine bypass flow can affect this function non-conservatively, THERMAL

POWER is derived from first stage pressure. The main turbine bypass
\ must not cause the trip Function to be bypassed when THERMAL
POWERT=2(E0% RTP.

The Turbine Stop Valve - Closure Allowable Value is selected to be high
enough to detect imminent TSV closure, thereby reducing the severity of the
subsequent pressure transient.

(continued)
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BASES
APPLICABLE 8. Turbine Stop Valve - Closure (continued)
SAFETY
ANALYSES, Eight channels (arranged in pairs) of Turbine Stop Valve - Closuire Function,
LCO, and with four channels in each trip system, are required to be OPERABLE to
APPLICABILITY ensure that no single instrument failure will preclude a scram from this

(continued) Function if any three TSVs should close. This Function is required,

consistent with analysis assumptions, whenever THERMAL POWER is
% RTP. This Function is not required when THERMAL PO'WER is
C 26 %o RTP since the Reactor Vessel Steam Dome Pressure—High and the
verage Power Range Monitor Neutron Flux—High Functions are adequate
to maintain the necessary safety margins.

9. Turbine Control Valve Fast Closure, Trip Oil Pressure - l.ow

Fast closure of the TCVs results in the loss of a heat sink that produces
reactor pressure, neutron flux, and heat flux transients that must be limited.
Therefore, a reactor scram is initiated on TCV fast closure in anlicipation 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 5. For this event, the reactor scram reduces the amcunt of
energy required to be absorbed and, along with the actions of the EOC-RPT
System, ensures that the MCPR SL is not exceeded.

Turbine Control Vaive Fast Closure, Trip Oil Pressure - Low sigrals are
initiated by the electrohydraulic control (EHC) fluid pressure at each control
valve. One pressure instrument is associated with each control valve, and
the signal from each transmitter is assigned to a separate RPS logic channel.
This Function must be enabled at THERMAL POWER Z@QEFP. This is
accomplished automatically by pressure instruments sensing turdie first

Function to be bypassed when THERMAL POWER is Z%EP

The Turbine Control Valve Fast Closure, Trip Oil Pressure - Low Allowabie
Value is selected high enough to detect imminent TCV fast closure.

(continued)
T ——
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LCO, and
APPLICABILITY
(continued)

2

9. Turbine Control Valve Fast Closure, Trip Oil Pressure - Low (contnnued)

Four channels of Turbine Control Valve Fast Closure, Trip O|I Pressure—
Low Function with two channels in each trip system arranged in a
one-out-of-two logic are required to be OPERABLE to ensure that no single
mstrument fallure will preclude a scram from this Function on a valid signal.
sistgnt with the analysis assumptions,
whenever THERMAL POWER is 238/ RTP. This Function is not required
o RTP, since the Reactor Vessel Steam
Average Power Range Monitor Neutrcn Flux -

igh Functions are adequate to maintain the necessary safety margins.

10. Reactor Mode Switch - Shutdown Position

The Reactor Mode Switch - Shutdown Position Function provides signals, via
the manual scram logic channels, to each of the four RPS logic channels,
which are redundant to the automatic protective instrumentation channels
and provide manual reactor trip capability. This Function was not specifically
credited in the accident analysis, but it is retained for the overall redundancy
and diversity of the RPS as required by the NRC approved licensing basis.

The reactor mode switch is a single switch with four channels, each of which
provides input into one of the RPS logic channels. '

There is no Allowable Value for this Function, since the channels are
mechanically actuated based solely on reactor mode switch position.

Four channels of Reactor Mode Switch - Shutdown Position. Function, with
two channels in each trip system, are available and required to be
OPERABLE. The Reactor Mode Switch - Shutdown Position Function is
required to be OPERABLE in MODES 1 and 2, and MODE 5 with any control
rod withdrawn from a core cell containing one or more fuel assemblies, since
these are the MODES and other specified conditions when control rods are

withdrawn.

(continued)

———
SUSQUEHANNA — UNIT 1 TS /B 3.3-22 Retyped to
include PRNMS and ARTS/MELLLA



- PPL Rev.2
RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.3
REQUIREMENTS
(continued) To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor power
calculated from a heat balance. The Frequency of once per 7 days is based
op-riifior changesiq LPRM sensitivity, which could affect the APRM reading
between performancesotGR 3.3.1.1.8.

A restriction to satisfying this SR whem&&Yo RTP is provided that requires
the SR to be metonly a £56% RTP because it is difficult to accurately
ain APRM indication of core THERMAL POWER consistent with a heat
Z 3 balance wite /;13 RTP. Atlow power levels, a high degree of accuracy is
unnecessary because of the large, inherent margin to thermal limits (MCPR,

LHGR and APLHGR) _At-=5$5% RTP, the Surveillance is required to have
saﬂsfactonly performed within the last 7 days, in accordance with

D2 A Noteis-provided Which allows an increasé RMALF OWER
above'RBYs if the 7 day Frequency is not met per SR 3.0.2.” In vent, the
SR must be performed within 12 hours after reaching or exceedin 23,

RTP. Twelve hours is based on operating experience and inconsideration of
providing a reasonable time in which to complete the SR.

SR 3.3.1.14

A CHANNEL FUNCTIONAL TEST is performed on each required channel to
ensure that the entire channel will perform the intended function.

As noted, SR 3.3.1.1.4 is not required to be performed when entering

MODE 2 from MODE 1, since testing of the MODE 2 required IRM Functions
cannot be performed in MODE 1 without utilizing jumpers, lifted leads, or
movable links. This allows entry into MODE 2 if the 7 day Frequency is not
met per SR 3.0.2. In this event, the SR must be performed within 12 hours
after entering MODE 2 from MODE 1. Twelve hours is based on operating
experience and in consideration of providing a reasonable time in which to
complete the SR.

A Frequency of 7 days provides an acceptable level of System average
unavailability over the Frequency interval and is based on reliability analysis
(Ref. 9).

(continued)
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BASGES
SURVEILLANCE SR 3.3.1.1.6 and SR 3.3.1.1.7 (continued)
REQUIREMENTS . _
(continued) If overlap for a group of channels is not demonstrated (e.g., IRM/APEM

overlap), the reason for the failure of the Surveillance should be determined
and the appropriate channel(s) declared inoperable. Only those appropriate
channels that are required in the current MODE or condition should bz
declared inoperable.

A Frequency of 7 days is reasonable based on engineerihg judg'ment and
the reliability of the IRMs and APRMs.

SR 3.3.1.1.8

LPRM gain settings are determined from the local flux profiles that are either
measured by the Traversing Incore Probe (TIP) System at all functional
locations or calculated for TIP locations that are not functional. The
methodology used to develop the power distribution limits considers the
uncertainty for both measured and calculated local flux profiles. This
methodology assumes that all the TIP locations are functional for the first
LPRM calibration following a refueling outage, and a minimum of 25
functional TIP locations for subsequent LPRM calibrations. The calibrated
LPRMs establish the relative local flux profile for appropriate representative
input to the APRM System. The 1886 MWD/MT Frequency is based on
operating experience with LPRM sensttiyi

SR 3.3.1.1.9and SR 3.3.1.1.14

A CHANNEL FUNCTIONAL TEST is performed on each required channel to
ensure that the entire channel will perform the

(continued)
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BASES

SURVEILLANCE SR 3.3.1.1.9and SR 3.3.1.1.14 (continued)

REQUIREMENTS
(continued) intended function. The 92 day Frequency of SR 3.3.1.1.9is  based on the

reliability analysis of Reference 9.

SR 3.3.1.1.9 is modified by a Note that provides a general exception to the
definition of CHANNEL FUNCTIONAL TEST. This exception is necessary
because the design of instrumentation does not facilitate functional testing of
all required contacts of the relay which input into the combinational logic.
(Reference 10) Performance of such a test could result in a plant transient or
place the plant in an undo risk situation. Therefore, for this SR, the
CHANNEL FUNCTIONAL TEST verifies acceptable response by verilying
the change of state of the relay which inputs into the combinational logic.
The required contacts not tested during the CHANNEL FUNCTIONAL TEST
are tested under the LOGIC SYSTEM FUNCTIONAL TEST, SR 3.3.1.1.15.
This is acceptable because operating experience shows that the contacts not
tested during the CHANNEL FUNCTIONAL TEST normally pass the I.OGIC
SYSTEM FUNCTIONAL TEST, and the testing methodology minimizes the
risk of unplanned transients.

The 24 month Frequency of SR 3.3.1.1.14 is based on the need to perform
this Surveillance under the conditions that apply during a plant outage: and
the potential for an unplanned transient if the Surveillance were performed
with the reactor at power. Operating experience has shown that thesz2
components usually pass the Surveillance when performed at the 24 month
Frequency.

SR 3.3.1.1.10, SR 3.3.1.1.11, SR 3.3.1.1.13 and SR 3.3.1.1.18

A CHANNEL CALIBRATION 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 plant specific setpoint
methodology.

Note 1 for SR 3.3.1.1.18 states that neutron detectors are excluded from
CHANNEL CALIBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a meaningful signal.
Changes in neutron detector sensitivity are compensated for by perfcrming
the 7 day calorimetric calibration (SR 3.3.1.1.3) and the MWDIMT
LPRM

(continued)
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BASES
SURVEILLANCE SR 3.3.1.1.15
REQUIREMENTS |
(continued) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY

of the required trip logic for a specific channel. The functional testing of
control rods (LCO 3.1.8), and SDV vent and drain valves (LCO 3.1.8),
overlaps this Surveillance to provide complete testing of the assumed safety
function.

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.

The 24 month Frequency is based on the need to perform portions of this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at the 24 month

Frequency.
SR 3.3.1.1.16

This SR ensyees that scrams initiated from the Turbine Stop Vgjve—Closure
and Turpirfe Control Valve Fast Closure, Trip Oil Pressure—LowNunctions
will pef be inadvertently bypassed when THERMAL POWER is 2{20% RTP.
is is performed b a Functional check that ensures the scram feature is
not bypassed-at>{367 RTFP~Because main turbine bypass flow can affect
ig-function nopethservatively (THERMALPSWER is derived from turbine

irst stage préssure), the opening of the main turbine byp2 alves must not
e-the trip Function to be bypassed when Thermal Power is 238% RTP.

@" If any bypass chanfyel's trip function is nonconservative (i.e., the Functions
are bypassed at > RTP, either due to open main turbine bypass valve(s)
or other reasons), then the affected Turbine Stop Valve—Closure ancl
Turbine Control Valve 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 and the channel is considered OPERABLE.

The Frequency of 24 months is based on engineering judgment and
reliability of the components.

(continued)
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BASES

SUFRVEILLANCE SR 3.3.1.1.17 (continued)
REQUIREMENTS
(continued) After 8 cycles, the sequence repeats.

Each test of an OPRM or APRM output tests each of the redundant
outputs from the 2-Out-Of-4 Voter channel for that Function and each of
the corresponding relays in the RPS. Consequently, each of the RPS
relays is tested every fourth cycle. The RPS relay testing frequency is
twice the frequency justified by References 15 and 16.

SR 3.3.1.1.19

This surveillance involves confirming the OPRM Trip auto-enable setpoints.
The auto-enable setpoint values are considered to be nominal values as
discussed in Reference 21. This surveillance ensures that the OPRM 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 3.3.1.1.20), respectively.
250

If any auto-enable setpoint is nonconservative (i.e., rip is
bypassed when APRM Simulated Thermal Power 2}30¥o and recirculation
drive flow < value equivalent to the core flow value defined in the COLR,
then the affected channel is considered inoperable for the OPRM Trip
Function. Alternatively, the OPRM Trip auto-enable setpoint(s) may be
adjusted to place the channel in a conservative condition (not bypassed).
If the OPRM Trip is placed in the not-bypassed condition, this SR is met
and the channel is considered OPERABLE.

For purposes of this surveillance, consistent with Reference 21, the
conversion from core flow values defined in the COLR to drive flow values
used for this SR can be conservatively determined by a linear scaling
assuming that 100% drive flow corresponds to 100 Mib/hr core flow, with
no adjustment made for expected deviations between core flow and drive

flow below 100%.

The Frequency of 24 months is based on engineering judgment anc
reliability of the components.

-

(continued)
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Feedwater — Main Turbine High Water Level Trip Instrumentation
B 3.3.2.2

B 3.3 INSTRUMENTATION

B 3.3.2.2 Feedwater — Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND The feedwater - main turbine high water level trip instrumentation is
designed to detect a potential failure of the Feedwater Level Control
System that causes excessive feedwater flow.

With excessive feedwater flow, the water level in the reactor vessel rises
toward the high water level, Level 8 reference point, causing the trip of
the three feedwater pump turbines and the main turbine.

Reactor Vessel Water Level—High, Level 8 signals are provided by level
sensors that sense the difference between the pressure due to a
constant column of water (reference leg) and the pressure due to the
actual water level in the reactor vessel (variable leg). Three chanrels of
Reactor Vessel Water Level—High, Level 8 instrumentation are provided
as input to a two-out-of-three initiation logic that trips the three feedwater
pump turbines and the main turbine. When the setpoint is exceedad, the
channel sensor actuates, which then outputs a main feedwater and
turbine trip signal to the trip logic.

A trip of the feedwater pump turbines limits further increase in reactor
vessel water level by limiting further addition of feedwater to the reactor
vessel. A trip of the main turbine and closure of the stop valves protects
the turbine from damage due to water entering the turbine.

APPLICABLE The feedwater - main turbine high water level trip instrumentation is

SAFETY ANALYSES 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 Level 8 trip indirectly initiates a reactor scram from
the main turbine trip (abov: %o RTP) and trips the feedwater puinps,
thereby terminating the event} The reactor scram mitigates the reduction

in MCPR.

(continued)
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Feedwater — Main Turbine High Water Level Trip Instrumentation

APPLICABILITY

B 3.3.22
(z32)
vel trip instrumentation is

The feedwater - main turbine higa’t;r/

required to be OPERABLE at 2@5% RTP to ensure that the fuel cladding
integrity Safety Limit is not violated duging the feedwater controller failure,
maximum demand event. As discugSed in the Bases of LCO 3.2.2,
"MINIMUM CRITICAL POWE TIO (MCPR)," sufficient margin to
these limits exists below P; therefore, the 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 - .
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 - 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 - main turbine high water level trip instrumenitation
channel.

Al

With one channel! inoperable, the remaining two OPERABLE channels
can provide the required trip signal. However, overall instrumentation
reliability is reduced because a single failure in one of the remaining
channels concurrent with feedwater controller failure, maximum demand
event, may result in the instrumentation not being able to perform its
intended function. Therefore, continued operation is only allowed for a
limited time with one channel inoperable. [f the inoperable channel
cannot be restored to OPERABLE status within the Completion Time, the
channel must be placed in the tripped condition per Required Action A.1.

Placing the

(continued)
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B3.3.2.2

ACTIONS

B.1 (continued)

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 - 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.

bagtd on operating experlence to reduce THERMAL POWER to
e RTP from full power conditions in an orderly manner and without
challenging plant systems.

If the failure only affects the trip function of a single main feed purap, an
option is always available to remove the affected component from service
and restore OPERABILITY. This is acceptable because removing the
component from service performs the safety function.

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 - main turbine high water level trip capability. Upon
completion of the Surveillance, or expiration of the 6 hour allowanze, the
channel must be returned to OPERABLE status

(continued)
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EOC-RPT Instrumentation
B 3.3.4.1

BACKGROUND
(continued)

(2) The closing of two Turbine Stop Valves may or may not cause an
RPT trip depending on which stop valves are closed.

(3) The closing of three or more Turbine Stop Valves will always yield
an RPT trip.

If either trip system actuates, both recirculation pumps will trip. There are
two RPT breakers in series per recirculation pump. One trip system tiips
one of the two RPT breakers for each recirculation pump, and the second
trip system trips the other RPT breaker for each recirculation pump.

APFLICABLE
SAFETY
ANALYSES,
LCO, and
APFLICABILITY

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, hezit flux,
and pressure transients, and to increase the margin to the MCPR SL. The
analytical methods and assumptions used in evaluating the turbine trip and
generator load rejection, as well as other safety analyses that take credit for
EOC-RPT, are summarized in References 2 and 3.

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 bhundle
power more rapidly than a scram alone, resulting in an increased margin to
the MCPR SL. Alternatively, MCPR limits for an inoperable EOC-RPT, as
specified in the COLR, are sufficient to mitigate pressurization transient
effects. The EOC-RPT function is automatically disabled when turbinz first

is < 2 R .
stage pressure is %TP Q C

EOC-RPT instrumentation satisfies Criterion 3 of the NRC Policy Statament.
(Ref. 4)

The OPERABILITY of the EOC-RPT is dependent on the OPERABILITY of
the individual instrumentation channel 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 3.3.4.1.2. The actual
setpoint is calibrated consistent with applicable

(continued)
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EOC-RPT Instrumeantation

B 3.3.4.1

BASES
APPLICABLE Turbine Stop Valve—Closure
SAFETY :
ANALYSES, Closure of the TSVs and a main turbine trip result in the loss of a heat sink
LCO, and that produces reactor pressure, neutron flux, and heat flux transients that
APPLICABILITY must be limited. Therefore, an RPT is initiated on TSV—Closure in

(continued) anticipation of the transients that would result from closure of these valves.

EOC-RPT decreases reactor power and aids the reactor scram in ensuring
that the MCPR SL is not exceeded during the worst case transient. Closure
of the TSVs is determined by measuring the position of each valve. There
are two separate 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 b2
closed to produce an EOC-RPT. This Function must be enabled at

< THERMAL POWER_2 89% RTP. This is accomplished automatically by
2 Co ? pressure instru sensing turbine first stage pressure. Because an
increase-inttie main turbine bypass flow can affect this function

nonconservatively (THERMAL POWER is derived from first stage pressure),
the main turbine bypass valves must not cause the trip Functions to be
bypassed when thermal power is > 8&% RTP. Four channels of TSV-—
Clesure;withtwotharmels in eacl trip system, are available and required to
be OPERABLE to ensure that no single instrument failure will preclude an
EOC-RPT from this Function on a valid sighal. The TSV—Closure Allowable
Value is selected to detect imminent TSV closure.

This protection is required, consistent with the safety gnalysis assumptions,
W is % RTP. Below(30%- RTP, the Reactor
Vessel Steam Dome Pressure—High and the Average Power Range
Monitor (APRM) Fixed Neutron Flux—High Functions of the Reactor
Protection System (RPS) are adequate to maintain the necessary safety
margins.

Turbine Control Valve Fast Closure, Trip 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 rezactor
power and aids the

(continued)
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EOC-RPT Instrumentation
E 3.3.4.1

APPLICABLE
SAFETY
ANALYSES,
LCO, and
APPLICABILITY

Turbine Control Valve Fast Closure, Trip Oil Pressure—Low (continued)

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

instrument associated with each control valve, and the signal from each

instrument is assigned to a separate trip channel. The logic for the TCV

Fast Closure, Trip Oil Pressure—Low Function is such that two or mcre

TCVs must be closed (pressure instrument trips) to produce an EOC-RPT.

This Function must be enabled at THERMAL POWER >8P RTP. This is
accomplished automatically by pressure instruments senghg turbine first

stage pressure. Because an increase in the main turbin bypass flow can

affect this function nonconservatively (THERMAL POWE he@
first stage pressure) the main turbine bypass valves njlst not cause the trip
Functions to be bypassed when thermal power is 2@07% RTP. Four

channels of TCV Fast Closure, Trip Oil Pressure—Low, with two channelsin
each trip system, are available and required to be OPERABLE to ensure that

no single instrument failure will preclude an EOC-RPT from this Function on

a valid signal. The TCV Fast Closure, Trip Oil Pressure—Low Allowzble

Value is selected high enough to detect imminent TCV fast clos

This protection is require
THERMAL POWER is . actor Vessel
Steam Dome Pressure—High and the APRM Fixed Neutron Flux—High
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

(continued)
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EOC-RPT Instrumentation
B 3.3.4.1

BASES

ACTIONS B.1 and B.2 (continued)

capability when sufficient channels are OPERABLE or in trip, such thet the
EOC-RPT System will generate a trip signal from the given Function on a
valid signal and both recirculation pumps can be tripped. This requires two
channels of the Function in the same trip system, to each be OPERABLE or
in trip, and the associated RPT breakers to be OPERABLE or in trip.
Alternately, Required Action B.2 requires the MCPR limit for inoperable
EOC-RPT, as specified in the COLR, to be applied. This also restores the
margin to MCPR assumed in the safety analysis.

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 3.2.2 for
Required Action A.1, since this instrumentation's purpose is to precluce a
MCPR violation.

C.1andC.2

(
With any Required Action and associated Completion Time not met, -
THERMAL POWER must be reduced to < RTP within W
Alternately, the associated recirculation pump rfay be removed fro rvice,
since this performs the intended function of the instrumentati
allowed Completion Time of 4 hours is reasonable, on operating
experience, to reduce THERMAL POWER to <@0yo RTP from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE  The Surveillances are modified by a Note to indicate that when a charnnel is

REQUIREMENTS 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. 4) assumption of the average

(continued)
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EQOC-RPT Instrumentation
B 3.3.4.1

SURVEILLANCE
RECQUIREMENTS

SR 3.3.4.1.2 (continued)

The Frequency is based upon the assumption of an 24 month calibrat on
interval in the determination of the magnitude of equment drift in the

setpoint analysis.
SR 3.34.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY
of the required trip logic for a specific channel. The system functional test of

-the pump breakers is included as a part of this test, overlapping the LOGIC

SYSTEM FUNCTIONAL TEST, to provide complete testing of the associated
safety function. Therefore, if a breaker is incapable of operating, the
associated instrument channel(s) would also be inoperable.

“The 24 month Frequency is based on the need to perform portions of this

Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed with
the reactor at power.

Operating experience has shown these components usually pass the
Surveillance when performed at the 24 month Frequency.

SR 3.3.4.1.4
This SR ensures that an EOC-RPT initiated from the TSV—Closure a

TCV Fast Closure, Trip Oil Pressure—Low Functions will
inadvertently bypassed when THERMAL POWER is > TP.
performed by a Functional check that ensures the EOC—RP
not bypassed. Because increasing the main turbine b s flow affect
this function nonconservatively (THERMAL POW. 1M first
stage pressure) the main turbine bypass S must ause the trip
Functions to be bypassed whe al power is 2@/0 RTP. If any
functions are bypassed at > TP, 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.

(continued)
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Primary Containment Isolation Instrumzantation
E 3.3.6.1

APPLICABLE
SAFETY
ANALYSES,
LCO, and
APPLICABILITY
(continued)

1.b. Main Steém Line Pressure—l_ow

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. 2).
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 supgorts
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 initiated from four instruments that are
connected to the MSL header. The instruments are arranged such that,
even though physically separated from each other, each instrument 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 Main Steam Line Pressure—Low trip will only occur after a 500 milli-
second time delay to prevent any spurious isolations.

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. 2).

1.c. Main Steam Line Flow—High

Main Steam Line Flow—Hligh is provided to detect a break of the MSL. and
to initiate closure of the MSIVs. If the steam were allowed to continue
flowing out of the break, the reactor would depressurize and the core could
uncover. If the RPV water level decreases too far, fuel damage couldl
occur. Therefore, the isolation is initiated on high flow to prevent or
minimize core damage. The Main Steam Line Flow—High Function is

(continued)
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Jet Pumps
B3.4.2

BASES
SURVEILLANCE SR 8.4.2.1 (continued)
REQUIREMENTS

drive flow versus pump speed) are determined by the flow resistance from
the loop suction through the jet pump nozzles. A change in the relaticnship
indicates a plug, flow restriction, loss in pump hydraulic performance,
leakage, or new flow path between the recirculation pump discharge and jet
pump nozzle. For this criterion, loop drive flow versus pump speed
relationship must be verified.

Individual jet pumps in a recirculation loop normally do not have the same
flow. The unequal flow is due to the drive flow manifold, which does not
distribute flow equally to all risers. The flow (or jet pump citfuser to lower
plenum differential pressure) pattern or relationship of one jet 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 flov/
ranges and established jet pump flow and differential pressure patterns are
established by plotting historical data as discussed in Reference 2.

The 24 hour Frequency has been shown by operating experience to be
timely for detecting jet pump degradation and is consistent with the
Surveillance Frequency for recirculation loop OPERABILITY verification.

This SR is modified by two Notes. If this SR has not been performed in the
previous 24 hours at the time an idle recirculation loop is restored to service,
Note 1 allows 4 hours after the idle recirculation loop is in operation before
the SR must be completed because these checks can only be perforrned
during jet pump operation. The 4 hours is an acceptable time to establish
conditions and complete data collection and evaluation.

Note 2 allows deferring completion of this SR until 24 hours after THERMAL
POWER is greater than(28¥% of RTP. During low flow conditions, jet pump
noise approaches the thig?

(continued)
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S/RVs
B3.4.3

B3.4 REACTOR COOLANT SYSTEM (RCS)

B3.4.3 Safety/Relief Valves (S/RVs)

BASES

BACKGROUND  The ASME Boiler and Pressure Vessel 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 S/RVs 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 S/RVs are located on th ines between the reactor
vessel and the first isolgtjom valve within the drywell. There are a total of
16 S/RVs of which an re required to be OPERABLE. The S/RVs can
actuate by either of two modes: the safety mode or the relief mode. In
the safety mode (or spring mode of operation), the valve opens when
steam pressure at the valve inlet overcomes the spring force holding the

valve closed. This satisfies the Code requirement.

Each S/RV discharges steam through a discharge line to a point below the
minimum water level in the suppression pool. Six S/RVs also serve as the
Automatic Depressurization System (ADS) valves. The ADS requirements
are specified in LCO 3.5.1, "ECCS—Operating."

APPLICABLE The overpressure protection system must accommodate the most severe
SAFETY pressurization transient. Evaluations have determined that the most
ANALYSES 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 assqciated with MSIV position) (Ref. 1). For the purpose of the
analyses, bf the 16 S/RVs are assumed to operate in the safety mode.
The analysis results demonstrate that the design S/RV capacity is
capable of maintaining reactor pressure below the ASME Code limit of
110% of vessel design pressure (110% x 1250 psig = 1375 psig). This
LCO helps to ensure that the acceptance limit of 1375 psig is met during

the Design Basis Event.

(continued)
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S/RVs
B3.4.3

APPLICABLE

SAFETY

ANALYSES
(continued)

From an overpressure standpoint, the design basis events are boundzad
by the MSIV closure with flux scram event described above. Referenze 2
discusses additional events that are expected to actuate the S/RVs.

S/RVs satisfy Criterion 3 of the NRC Policy Statement (Ref. 4).

LCO

f the 16 S/RVs are required to be OPERABLE
to satisfy the assumptions of the safety analysis (Refs. 1 and 2). The
requirements of this LCO are applicable only to the capability of the S/RVs
to mechanically open to relieve excess pressure when the lift setpoint is
exceeded (safety function).

The S/RV setpoints are established to ensure that the ASME Code lirait
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 FSAR
are based on these setpoints, but also include the additional uncertainty
of £ 3% 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.

APPLICABILITY

In MODES 1, 2, and 3, all required S/RVs must be OPERABLE, since
considerable energy may be in the reactor core and the limiting design
basis transients are assumed to occur in these MODES. The S/RVs inay
be required to provide pressure relief to discharge energy from the ccre
until such time that the Residual Heat Removal (RHR) System is capable
of dissipating the core heat.

In MODE 4 reactor pressure is low enough that the overpressure limit is
unlikely to be approached by assumed

(continued)
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S/RVs
B 34.3

APPLICABILITY
{continued)

operational transients or accidents. In MODE 5, the reactor vessel head is
unbolted or removed and the reactor is at atmospheric pressure. The
S/RV function is not needed during these conditions.

ACTIONS

AdandA.2

With less than the minimum number of required S/RVs OPERABLE, &
transient may result in the violation of the ASME Code limit on reactor
pressure. If the safety function of one or more required S/RVs is
inoperable, 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 MODE 3
within 12 hours and to MODE 4 within 36 hours. The allowed Compietion
Times are reasonable, based on operating experience, to reach required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENT

SR34.31

The Surveillance requires that the required S/RVs will open at the
pressures assumed in the safety analysis of Reference 1. The
demonstration of the S/RV safe lift settings must be performed during
shutdown, since this is a bench test, to be done in accordance with the
Inservice Testing Program. The lift setting pressure shall correspond to
ambient conditions of the valves at nominal operating temperatures and
pressures. The S/RV setpoint is £3% of the nominal setpoint for
OPERABILITY. Requirements for accelerated testing are established in
accordance with the Inservice Test Program. Any of the 16 S/RVs,
identified in this Surveillange Requirement, with their associated setpoints,
is maintains the

physically replaced with S/RVs with lower setpoints until the next refusling
outage. This provides operational flexibility which maintains the
assumptions in the over-pressure analysis.

(continued)
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RCS P/ Limits
E 3.4.10

SURVEILLANCE
REQUIREMENTS

SR 3.4.10.3 and SR 3.4.10.4 (continued)

SR 3.4.10.3 has been modified by a Note that requires the Surveillance to be
performed only in MODES 1, 2, 3, and 4. In MODE 5, the overall stress on
limiting components is lower. Therefore, AT limits are not required. The
Note also states the SR is only required to be met during a recirculaticn
pump start-up, because this is when the stresses occur.

SR 3.4.10.5 and SR 3.4.10.6

Differential temperatures within the applicable limits ensure that thermal
stresses resulting from increases in THERMAL POWER or recirculation loop
flow during single recirculation loop operation will not exceed design
allowances. Performing the Surveillance within 15 minutes before beginning
such an increase in power or flow rate provides adequate assurance that the
limits will not be exceeded between the time of the Surveillance and the time

of the change in operation.

An acceptable means of demonstrating compliance with the temperature
differential requirement in SR 3.4.10.6 is to compare the temperatures of the
operating recirculation loop and the idle loop. PE)

Plant specific startup test data has determined that the bostbm head is not
subject to temperature stratification at power levels >(E0¥o of RTP and with
single loop flow rate = 21,320 gpm (50% of rated loop flow). Therefore,

SR 3.4.10.5 and SR 3.4.10.6 have been modified by a Note that requires the
Surveillance to be met only under these conditions. The Note for

SR 3.4.10.6 further limits the requirement for this Surveillance to exclude
comparison of the idle loop temperature if the idle loop is isolated from the
RPV since the water in the loop cannot be introduced into the remainder of

the Reactor Coolant System.

SR 3.4.10.7, SR 3.4.10.8, and SR 3.4.10.9

Limits on the reactor vessel flange and head flange temperatures are
generally bounded by the other P/T limits during system heatup and
cooldown. However, operations approaching MODE 4 from MODE 5 and in
MODE 4 with RCS temperature less than or equal to certain specifiec values
require assurance that these temperatures meet the LCO limits.

(continued)
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PPL Rev. 0
Primary Containment
B 3.6.1.1

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 References 1 and 2. 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.

The maximum allowable leakage rate for the primary
containment (L,) is 1.0% by weight of the containment air per

24 hours at the design basis LOCA maximum peak

containment pressure (Pj) of%n ig. ( 1? )
Primary containment satisfies Criterion 3 of the NRC Policy
Statement. (Ref. 6)

LCO

Primary containment OPERABILITY is maintained by limiling
leakage to < 1.0 L,, except prior to each startup after
performing a required Primary Containment Leakage Rate
Testing Program leakage test. At this time, applicable leakage
limits must be met. 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.

Individual leakage rates specified for the primary
containment air lock are addressed in LCO 3.6.1.2.

Leakage requirements for MSIVs and Secondary
containment bypass are addressed in LCO 3.6.1.3.

(continued)
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Primary Containment Air Lock
B3.6.1.2

BASES (continued)

APPLICABLE The DBA that postulates the maximum release of radioactive material
SAFETY ANALYSES  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 (L) of 1.0% by weight of the “( 2 A
containment air per 24 hours at the calculated i ‘
containment pressure (P;) of Ig (Ref. 3). 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. (Ref. 4)

LCO As part of the primary containment pressure boundary, 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 both air lock doors must be OPERABLE. The
interlock allows 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 c'osed
when the air lock is not being used for normal entry or exit from primary
containment.

(continued)
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PCiVs
B 3.6.1.3

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.6.1.3.10

The TIP shear isolation valves are actuated by explosive charges. Anin
place functional test is not possible with this design. The explosive squib
is removed and tested to provide assurance that the valves will actuate
when required. The replacement charge for the explosive squib shall be
from the same manufactured batch as the one fired or from another batch
that has been certified by having one of the batch successfully fired. The
Frequency of 24 months on a STAGGERED TEST BASIS is considered
adequate given the administrative controls on replacement charges and
the frequent checks of circuit continuity (SR 3.6.1.3.4).

SR 3.6.1.3.11

This SR ensures that the leakage rate of secondary containment bypass
leakage paths is less than the specified leakage rate. This provides
assurance that the assumptions in the radiological evaluations of
Reference 4 are met. The secondary containment leakage pathways and
Frequency are defined by the Primary Containment Leakage Rate
Testing Program. This SR simply imposes additional acceptance criteria.
A note is added to this SR which states that these valves are only
required to meet this leakage limit in MODES 1, 2, and 3. In the other
MODES, the Reactor Coolant System is not pressurized and speci‘ic
primary containment leakage limits are not required.

SR 3.6.1.3.12

The analyses in References 1 and 4 are based on the specified leeckage
rate. Leakage through each MSIV must be < 100 scfh for any one MSIV

_ 300 scfh for total leakage through the MS|Vs combined with the Main
team Line Drain Isolation Valve, HPCI Steam Supply Isolation Valve and

the RCIC Steam Supply Isolation Valve. The MSIVs can be tested at
{B5)psig). Main Steam Line Drain Isolation,

HPCI and RCIC Steam Sygply Line Isolation Valves, are tested at Iiag@
# this SR which states that these valves aredhly

s-tdakage limit in MODES 1, 2, and 3. In the dther
conditions, the Reactor Coolant System is not pressurized ape’specific
primary containmenileakage-timitsare not required. The Frequency is

required by the Primary Containment Leakage Rate Testing Program. If
leakage from the MSIVs requires internal work on any MSIV, the leakage
will be reduced for the affected MSIV to < 11.5 scth.

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.6.1.3.13

Surveillance of hydrostatically tested lines provides as
the calculation assumptions of Reference 2 are met.

combined leakage rates must be demonstrated in accordarice with
the leakage rate test Frequency required by the Primary
Containment Leakage Testing Program.

As noted in Table B 3.6.1.3-1, PClVs associated with this ER are
not Type C tested. Containment bypass leakage is prevenied
since the line terminates below the minimum water level in the
Suppression Chamber. These valves are tested in accordance
with the IST Program. Therefore, these valves leakage is riot
included as containment leakage.

This SR has been modified by a Note that states that these valves
are only required to meet the combined leakage rate in MODES 1,
2, and 3, since this is when the Reactor Coolant System is
pressurized and primary containment is required. In some
instances, the valves are required to be capable of automatically
closing during MODES other than MODES 1, 2, and 3. However,
specific leakage limits are not applicable in these other MODES or
conditions.

REFERENCES

1. FSAR, Chapter 15.

2. Final Policy Statement on Technical Specifications
Improvements, July 22, 1993 (58 FR 39132).

3. 10 CFR 50, Appendix J, Option B.

4. FSAR, Section 6.2.

5. NEDO-30851-P-A, "Technical Specification Improvement
Analyses for BWR Reactor Protection System,”
March 1988.

6. Standard Review Plan 6.2.4, Rev. 1, September 1975

7. NEDO-32977-A, “Excess Flow Check Valve Testing
Relaxation,” June 2000.
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B 3.5 CONTAINMENT SYSTEMS

B 3.5.1.4  Containment Pressure

BASES

BACKGROUND

The containment pressure is limited during normal operations to preserve
the initial conditions assumed in the accident analysis for a Design Basis
Accident (DBA) or loss of coolant accident (LOCA).

APPLICABLE
SAFETY
ANALYSES

Primary containment performance is evaluated for the entire spectrum of
break sizes for postulated LOCAs (Ref. 1). Among the inputs to the DBA is
the initial primary containment internal pressure (Ref. 1). Analyses assume
an initial containment pressure of -1.0 to 2.0 psig. This limitation ensures
that the safety analysis remains valid by maintaining the expected initial
conditions and ensures that the peak LOCA containment internal pres;ure
does not exceed the maximum allowable.

The maximum calculated containment pressure occurs during the reactor
blowdown phase of the DBA, which assumes an instantaneous recirculation

line break. The calculated peak containment pressure for this limiting event
is@%ig (Ref. 1). %

The minimum containment pressure occurs during an inadvertent spreay
actuation. The calculated minimum drywell pressure for this limiting event is
-4.72 psig. (Ref. 1)

Containment pressure satisfies Criterion 2 of the NRC Policy Statement.
(Ref. 2)

LCO

In the event of a DBA, with an initial containment pressure -1.0 to 2.0 psig,
the resultant peak containment accident pressure will be maintained below
the containment design pressure. The containment pressure is defined to
include both the drywell pressure and the suppression chamber pressure.

(Ref. 1)

(continued)
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B3.7 PLANT SYSTEMS

B3.71 Residual Heat Removal Service Water (RHRSW) System and the Ultimate Heat
Sink (UHS)

BASE:S

BACKGROUND

The RHRSW System is designed to provide cooling water for the Residual
Heat Removal (RHR) System heat exchangers, required for a safe reaclor
shutdown following a Design Basis Accident (DBA) or transient. The
RHRSW 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.

The RHRSW System consists of two independent and redundant
subsystems. Each subsystem is made up of a header, one pump, a
suction source, valves, piping, heat exchanger, and associated
instrumentation. Either of the two subsystems is capable of providing the
required cooling capacity to maintain safe shutdown conditions. The two
subsystems are separated so that failure of one subsystem will not affect
the OPERABILITY of the other subsystem. One Unit 1 RHRSW
subsystem and the associated (same division) Unit 2 RHRSW subsystem
constitute a single RHRSW loop. The two RHRSW pumps in a loop car
each, independently, be aligned to either Unit's heat exchanger. The
RHRSW System is designed with sufficient redundancy so that no single
active component failure can prevent it from achieving its design function.
The RHRSW System is described in the FSAR, Section 9.2.6,

Reference 1.

Cooling water is pumped by the RHRSW pumps from the UHS through
the tube side of the RHR heat exchangers. After removing heat from the
RHRSW heat exchanger, the water is discharged to the spray pond (UHS)
by way of the UHS return loops. The UHS return loops direct the return

flow to a network of sprays that dissipate the heat to the atmosphere or
directly to the UHS via a bypass /-\
.The system can

The system is initiated manually from the control room
be started any time the LOCA signal is manually overridden or clears.

Ex(r,of %o~ ﬂc J‘/)m; Srray o’y/n.rr Mmanas/
ve fres F4F are a/’em%a/ loca /S5 & Fhe
event of a YXilam of He Spray arrsy
67/:‘;-; V‘(/H,Y/

(continued)
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BACKGROUND
(continued)

The ultimate heat sink (UHS) system is composed of a 350,000 cubic foot
spray pond and associated piping and spray risers. Each UHS retumn loop -
contains a bypass line, a large spray array and a small spray array. The
purpose of the UHS is to provide both a suction source of water and a
return path for the RHRSW and ESW systems. The function of the UHS
is to provide water to the RHRSW and ESW systems at a temperature
less than the 97°F design temperature of the RHRSW and ESW systems.
UHS temperature is maintained less than the design temperature by
introducing the hot return fluid from the RHRSW and ESW systems into
the spray loops and relying on spray cooling to maintain temperature. The
UHS is designed to supply the RHRSW and ESW systems with all the
cooling capacity required during a combination LOCA/LOOP for thirty
days without fluid addition. The UHS is described in the FSAR, Sectior:

9.2.7 (Reference 1).

APPLICABLE
SAFETY
-ANALYSES

The RHRSW 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 RHRSW System to support long term
cooling of the reactor or primary containment is discussed in the FSAR,
Chapters 6 and 15 (Refs. 2 and 3, respectively). These analyses explicitly
assume that the RHRSW 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 safety analyses for long term cooling were performed for vanous

Section 6.2.2 (Ref. 2) for these analyses, manual initiation of the
OPERABLE RHRSW subsystem and the associated RHR System is
assumed to occur 30 minutes after a DBA. In this case, the maximum
suppression chamber water temperature and pressure are analyzed to be
below the design temperature of 220°F and maximum allowable pressure

of 53 psig.

(continued)
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APPLICABLE

SAFETY

ANALYSES

(continued)

exigtence of the smallSpray arrgys.
The RHRSW System, together with the UAS, satisfy Criterion 3 of the
NRC Policy Statement. (Ref. 4) .

LCO Two RHRSW subsystems 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.

An RHRSW subsystem is considered OPERABLE when:

a. One pump is OPERABLE; and

b. An OPERABLE flow path is capable of taking suction from the UHS
and transferring the water to the RHR heat exchanger and returning it
to the UHS at the assumed flow rate, and

c. An OPERABLE UHS.

The OPERABILITY of the UHS is based on having a minimum water leve!
at the overflow weir of 678 feet 1 inch above mean sea level and a
maximum water temperature of 85°F; unless either unit is in MODE 3. ifa
unit enters MODE 3, the time of entrance into this condition determines
the appropriate maximum ultimate heat sink fluid temperature. if the
earliest unit to enter MODE 3 has been in that condition for less than
twelve (12) hours, the peak temperature to maintain OPERABILITY of ihe
ultimate heat sink remains at 85°F. If either unit has been in MODE 3 for
more than twelve (12) hours but less than twenty-four (24) hours, the
OPERABILITY temperature of the ultimate heat sink becomes 87°F. If
either unit has been in MODE 3 for twenty-four (24) hours or more, the
OPERABILITY temperature of the ultimate heat sink becomes 88°F.

(continued)
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The UHS design takes into account the cooling efficiency of the spray arrays and the
evaroration losses during design basis environmental conditions. The spray array bypass
heacler provides the flow path for the ESW and RHRSW system to keep the spray array
heaclers from freezing. The small and/or large spray arrays are placed in service to
dissipate heat returning from the plant. The UHS return header is comprised of the spray
array bypass header, the large spray array, and the small spray array.

The spray array bypass header is capable of passing full flow from the RHRSW and ESW
systems in each loop. The large spray array is capable of passing full flow from the
RHRSW and ESW systems in each loop. The small spray array supports heat dissipation
when low system flows are required.
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Tosec? 837 -5A

BASES

ACTIONS
(continued)

Jnxerf
§37-56

ray array is available
e spraybypasgd valve gr the layge spr
n insufficient spray codlin

adequate UHS spray loop capability exists during this time period, both
units are affected and an additional single failure results in a system
configuration that will not meet design basis accident requirements.

If an additional RHRSW subsystem on either Unit is inoperable, cooling
capacity less than the minimum required for response to a design basis
event would exist. Therefore, an 8-hour Completion Time is appropriate.
The 8-hour Completion Time provides sufficient time to restore inoperable
-equipment and there is a low probability that a design basis event woulc

occur during this period.

B.A - |

Required Action B.1 is intended to ensure that appropriate actions are ]
taken if one Unit 1 RHRSW subsystem is inoperable. Although

designated and operated as a unitized system, the associated Unit 2
subsystem is directly connected to a common header, which can supply

the associated RHR heat exchanger in either unit. The Unit 2 subsystems
are considered capable of supporting Unit 1 RHRSW subsystem when the
Unit 2 subsystem is OPERABLE and can provide the assumed flow to ihe
Unit 1 heat exchanger. A Completion time of 72 hours, when one Unit 2
RHRSW subsystem is not capable of supporting the Unit 1 RHRSW
subsystems, is aliowed to restore the Unit 1 RHRSW subsystem to
OPERABLE status. In this configuration, the remaining OPERABLE

Unit 1 RHRSW subsystem is adequate to perform the RHRSW heat

removal function. However, the overall reliability is reduced because a
single failure in the OPERABLE RHRSW subsystem
' (continued)
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With one spray arréy loop bypass valve not capable of being closed on demand, the
associated Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function
of the affected UHS return loop. As a result, the associated RHRSW subsystem must be

declared inoperable.

With one spray array loop bypass valve not capable of being opened on demand, the
associated Unit 1 and Unit 2 RHRSW subsystems and ESW subsystem are not provided a
return path to the UHS. As aresult, the associated RHRSW subsystems and ESW
subsystem must be declared inoperable. _

With one spray array bypass manual valve not capable of being closed, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function of the
affected UHS return path if the spray array bypass valve fails to close. As a result, the
associated RHRSW subsystemis must be declared inoperable.

With one spray array bypass manual valve not open, the associated Unit 1 and Unit 2
RHE.SW subsystems and ESW subsystem are not provided a return path to the UHS. As
a result, the associated RHRSW subsystems and ESW subsystem must be declared

inoperable.

With one large spray array valve not capable of being opened on demand, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the full required spray cooling
capability of the affected UHS return path. With one large spray array valve not capable
of being closed on demand, the associated Unit 1 and Unit 2 RHRSW subsystems cannot
use the small spray array when loop flows are low as the required spray nozzle pressure is
not achievable for the small spray array. As a result, the associated RHRSW subsystems
must. be declared inoperable.

With one small spray array valve not capable of being opened on demand, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function of the

affected UHS return path for low loop flow rates. For a single failure of the large spray
arrav valve in the closed position, design bases LOCA/LOOP calculations assume that
flow is reduced on the affected loop within 3 hours after the event to allow use of the
small spray array. With one small spray array valve not capable of being closed on
demand, the associated Unit 1 and Unit 2 RHRSW subsystems cannot use the large spray
array for a flow path as the required nozzle pressure is not achievable for the large spray
array. As aresult, the associated RHRSW subsystems must be declared inoperable.

Insert B 3.7-5B

With any UHS return path valve listed in Tables 3.7.1-1, 3.7.1-2, or 3.7.1-3 inoperable,
the UHS return path is no longer single failure proof.
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BASES

URVEILLANCE SR 3.7.1.5
gEQUIREMENTS 58 refurn Aeacter

(continued)

Th large spray array valves are required to open in order for
the UHS to perform its design function. These valves are manually
actuated from either the control room or the remote shutdown panel,
under station operating procedure, when the RHRSW system is required
to remove energy from the reactor vessel or suppression pool. A large
spray array valve is considered inoperable if it cannot be opened on
demand, because the valve must be opened to allow spray cooling to
occur. This SR demonstrates that the valves will move to their required
positions when required. The 92-day Test Frequency is based upon
engineering judgment and operating/testing history that indicates this
frequency gives adequate assurance that the valves will move to their

\ required positions when required.

FSAR, Section 9.2.6.

-
.

'REFERENCES
2. FSAR, Chapter 6.

3. FSAR, Chapter 15.

4. Final Policy Statement on Technical Specifications Improvements,
July 22, 1993 (58 FR 39132).
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SR 3.7.1.6

The small spray array valves HV-012224A2 and B2 are required to be
closed in order for the UHS to perform its design function. These valves are
manually actuated from the control room or the remote shutdown panel,
under station operating procedure, when the RHRSW system is required to
remove energy from the reactor vessel or suppression pool. A small spray
array valve is considered inoperable if it cannot be closed when required to
support design bases analyses lineups. The small spray array valve has to
be closed for the large spray array to be capable of design bases cooling
capacity. This SR demonstrates that the valves will move to their required
positions when required. The 92-day Test Frequency is based upon
engineering judgment and operating/testing history that indicates this
frequency gives adequate assurance that the valves will move to their
required positions when required.

SR 3.7.1.7

The spray array bypass manual valves 012287A and B are required to be
closed in the event of a failure of the spray array bypass valves to close in
order for the UHS to perform its design function. A spray array bypass
manual valve is considered inoperable if it is not capable of being closed in a
timely manner as described in the design bases analyses (3 hours from the
time the spray array bypass valve fails to close and the UHS temperature
exceeds the requirements in SR 3.7.1.2.)
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B3.7 PLANT SYSTEMS
B3.7.2 Emergency Service Water (ESW) System

BASES

BACKGROUND

The ESW System is designed to provide cooling water for the removal of
heat from equipment, such as the diesel generators (DGs), residual heat
removal (RHR) pump coolers, and room coolers for Emergency Core
Cooling System equipment, required for a safe reactor shutdown following
a Design Basis Accident (DBA) or transient. Upon receipt of a loss of
offsite power or loss of coolant accident (LOCA) signal, ESW pumps are
automatically started after a time delay.

The ESW System consists of two independent and redundant
subsystems. Each of the two ESW subsystems is made up of a header,
two pumps, a suction source, valves, piping and associated
instrumentation. The two subsystems are separated from each other so
an active single failure in one subsystem will not affect the OPERABILITY
of the other subsystem. A continuous supply of water is provided to ESW
from the Service Water System for the keepfill system. This supply is not

required for ESW operability.

Cooling water is pumped from the Uitimate Heat Sink (UHS) by the ES'V
pumps to the essential components through the two main headers. After
removing heat from the components, the water is discharged to the spray

pond (UHS) by way of a network of sprays that dissigate the heat to the

atmosphere or directly to the UHS via a bypass
> Aeadler

APPLICABLE
SAFETY
ANALYSES

g
Sufficient water inventory is available for all ESW System post LOCA
cooling requirements for a 30 day period with no additional makeup water
source available. The ability of the ESW System to support long term
cooling is assumed in evaluations of the equipment required for safe
reactor shutdown presented in the FSAR, Chapters 4 and 6 (Refs. 1

and 2, respectively).

The ability of the ESW System to provide adequate cooling to the
identified safety equipment is an implicit assumption for the safety
analyses evaluated in References 1 and 2. The ability to provide onsite
emergency AC power is dependent on the ability of the ESW System to
cool the DGs. The long term cooling capability of the .RHR and core spray
pumps is also dependent on the cooling provided by the ESW System.

The ESW System satisfies Criterion 3 of the NRC Policy Statement.

(Ref. 3)
(continued)
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LCO

The ESW subsystems are independent of each other to the degree that
each has separate controls, power supplies, and the operation of one
does not depend on the other. In the event of a DBA, one subsystem of
ESW is required to provide the minimum heat removal capability assumed
in the safety analysis for the system to which it supplies cooling water. To
ensure this requirement is met, two subsystems of ESW must be
OPERABLE. At least one subsystem will operate, if the worst single
active failure occurs coincident with the loss of offsite power. '

A subsystem is considered OPERABLE when it has two OPERABLE
pumps, and an OPERABLE flow path capable of taking suction from the
UHS and transferring the water to the appropriate equipment and
returning flow to the UHS. If individual loads are isolated, the affected

| components may be rendered inoperable, but it does not necessarily

affect the OPERABILITY of the ESW System. Because each ESW
subsystem supplies ali four required DGs, an ESW subsystem is
considered OPERABLE if it supplies at least three of the four DGs
provided no single DG does not have an ESW subsystem capable of

supplying flow.

An adequate suction source is not addressed in this LCO since the
minimum net positive suction head of the ESW pumps is bounded by the
Residual Heat Removal Service Water System requirements (LCO 3.7.1,
"Residual Heat Removal System and Ultimate Heat Sink (UHS)").

The ESW return loop requirement, in terms of operable UHS return paths
or UHS spray capacity, is also not addressed in this LCO. UHS
operability, in terms of the return loop and spray capacity is addressed in
the RHRSW/ UHS Technical Specification (LCO 3.7.1, “Residual Heat
Removal Service Water System and Uitimate Heat Sink (UHS)).

(continued)
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B3.7 PLANT SYSTEMS

B3.7.6 Main Turbine Bypass System
BASES ( ﬁ?
V

BACKGROUND The Main Turbine Bypass System is designed to control sj¢am pressure
when reactor steam generation exceeds turbine requirepgfents during unit
startup, sudden load reduction, and cooldown. It allow$ excess steam flow
from the reactor to the condenser without going thr the turbine. The full
bypass capacity of the system is approximately of the Nuclear Steam
Supply System rated steam flow. Sudden load reductions within the capacity
of the steam bypass can be accommodated without reactor scram. The Main
Turbine Bypass System consists of five valves connected to the main steam
lines between the main steam isolation valves and the turbine stop valve
bypass valve chest. Each of these five valves is operated by hydraulic
cylinders. The bypass valves are controlled by the pressure regulation
function of the Turbine Electro Hydraulic Control System, as discusseci in the
FSAR, Section 7.7.1.5 (Ref. 1). The bypass valves are normally closed, and
the pressure regulator controls the turbine control valves that direct all steam
flow to the turbine. If the speed governor or the load limiter restricts steam
flow to the turbine, the pressure regulator controls the system pressure by
opening the bypass valves. When the bypass valves open, the steam flows
from the bypass chest, through connecting piping, to the pressure breakdown
assemblies, where a series of orifices are used to further reduce the steam
pressure before the steam enters the condenser.

APPLICABLE The Main Turbine Bypass System has two modes of operation. A fast
SAFETY opening mode is assumed to function during the turbine generator Icad
ANALYSES rejection, turbine trip, and feedwater controller failure transients as

discussed in FSAR Sections 15.2.2, 15.2.3, and 15.1.2 (Refs. 2, 3, and 4).
A pressure regulation mode is assumed to function during the contrci rod
withdrawal error and recirculation flow controller failure transients as
discussed in FSAR Sections 15.4.2 and 15.4.5 (Refs. 5 and 6). Both
modes of operation are assumed to function for all bypass valves assumed
in the applicable safety analyses. Opening the bypass valves during the
above transients mitigates the increase in reactor vessel pressure, which
affects both MCPR and LHGR during the event. An inoperable Main
Turbine Bypass System may result in a MCPR and / or LHGR penaliy.

The Main Turbine Bypass System satisfies Criterion 3 of the NRC Pol cy
Statement. (Ref. 7)

(cortinued)

=
SUSQUEHANNA - UNIT 1 TS /B 3.7-27 (e



PPL. Rev. 1
Main Turbine Bypass System
B3.7.6

BASIES (continued)

LCO

The Main Turbine Bypass System fast opening and pressure regulation modes
are required to be OPERABLE to limit the pressure increase in the main steam
lines and reactor pressure vessel during transients that cause a pressurization
so that the Safety Limit MCPR and LHGR are not exceeded. With the Main
Turbine Bypass System inoperable, modifications to the MCPR limits (LCO
3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR)”) and LHGR limits (LCO
3.2.3, “LINEAR HEAT GENERATION RATE (LHGR)”) may be applied to allow
this LCO to be met. The MCPR and LHGR limits for the inoperable Main
Turbine Bypass System are specified in the COLR. An OPERABLE Main
Turbine Bypass System requires the bypass valves to open in response: to
increasing main steam line pressure. Licensing analyses credit an OPEERABLE
Main Turbine Bypass System as having both the bypass valve fast opening
mode and pressure regulation mode. The fast opening mode is required for
transients initiated by a turbine control valve or turbine stop valve closure. The
pressure regulation mode is required for transients where the power increase
exceeds the capability of the turbine control valves.

The cycle specific safety analyses assume a certain number of OPERABLE
main turbine bypass valves as an input (i.e., one through five). Therefore, the
Main Turbine Bypass System is considered OPERABLE when the number of
OPERABLE bypass valves is greater than or equal to the number assumed in
the safety analyses. The number of bypass valves assumed in the safety
analyses is specified in the COLR. This response is within the assumplions of

APPLICABILITY

the applicable analysis (Refs. 2 — 6). -
Coz)

The Main Turbine Bypass System is required to be O BLE at Z@ﬁ'ﬂTP to
ensure that the fuel cladding integrity Safety Limijis not violated during all
applicable transients. As discussed in the Ba or LCOs 3.2.2 and 3.2.3,
sufficient margin to these limits exists at < e RTP. Therefore, these
requirements are only necessary when operating at or above this power lavel.

ACTIONS

A

If the Main Turbine Bypass System is inoperable and the MCPR and LHGR
limits for an inoperable Main Turbine Bypass System, as specified in the
COLR, are not applied, the assumptions of the design basis transient
analysis 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 MCPR and LHGR limits accordingly. The 2-hour Completion
Time is reasonable, based on the time to complete the Required Action and

(continued)
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B3.7.6

ACTIONS

A.1 (continued)

the low probability of an event occurring during this period requiring the Main
Turbine Bypass System.

Bi

If the Main Turbine Bypass System cannot be restored tg”OPERABLE: status
or the MCPR and LHGR limits for an inoperable Main 7urbixfs’Bypass: System
are not applied, THERMAL -POWER must be reducel{ 26 <{(25% RTP. As
discussed in the Applicability section, operation at <2&% 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 transients.

The 4-hour Completion Time is reasonable, based on operating expe-ience, to
reach the required unit conditions from full power conditions in an ordarly
manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.6.1

Cycling each required main turbine bypass valve through one complete cycle of
full travel (including the fast opening feature) demonstrates that the valves are
mechanically OPERABLE and will function when required. The 31-day
Frequency is based on engineering judgment, is consistent with the procedural
controls governing valve operation, and ensures correct valve positions.
Operating experience has shown that these components usually pass the SR
when performed at the 31-day Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

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 (simulate automatic actuation), the valves will actuate
to their required position. The 24-month Frequency is based on the need to
perform this Surveillance under the conditions that apply during a unit outage
and because of the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has shown
the 24-month Frequency, which is based on the refueling cycle, is acceptable
from a reliability standpoint.

(continued)
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B 3.7 PLANT SYSTEMS
B3.7.8 Main Turbine Pressure Regulation System
BASES
BACKGROUND The Main Turbine Pressure Regulation System is designed to control main

steam pressure. The Main Turbine Pressure Regulation System contains two
pressure regulators which are provided to maintain primary system pressure
control. They independently sense pressure just upstream of the main
turbine stop valves and compare it to two separate setpoints to create
proportional error signals that produce each regulator’'s output. The outputs
of both regulators feed into a high value gate. The regulator with the
highest output controls the main turbine control valves. The lowest
pressure setpoint gives the largest pressure error and thereby the largest
regulator output. The backup regulator is nominally set 3 psi higher giving a
slightly smaller error and a slightly smaller effective output of the controller.
The main turbine pressure regulation function of the Turbine Electro Hydraulic
Control System is discussed in the FSAR, Sections 7.7.1.5 (Ref. 1) and

15.2.1 (Ref. 2).

APFLICABLE
SAFETY
ANALYSES

A downscale failure of the primary or controlling pressure regulator as
discussed in FSAR, Section 15.2.1 (Ref. 2) will cause the turbine control
valves to begin to close momentarily. The pressure will increase, because
the reactor is still generating the initial steam flow. The backup regulator
will reposition the valves and re-establish steady-state operation above the
initial pressure equal to the setpoint difference which is nominally 3 psi.
Provided that the backup regulator takes control, the disturbance is mild,
similar to a pressure setpoint change and no significant reduction in fuel
thermal margins occur.

Failure of the backup pressure regulator is also discussed in FSAR, Section
156.2.1. If the backup pressure regulator fails downscale or is out of service
when the primary regulator fails downscale, the turbine control valves
(TCVs) will close in the servo or normal operating mode. Since the TCV
closure is not a fast closure, there is no loss of EHC pressure to provide an
anticipatory scram. The reactor pressure will increase to the point that a

- high neutron fiux or a high reactor pressure scram is initiated to shut down

the reactor. The increase in flux and pressure affects both MCPR and
LHGR during the event. An inoperable Main Turbine Pressure Regulation
System may result in a MCPR and / or LHGR penalty.

The Main Turbine Pressure Regulation System satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii).

(continued)

SUSQUEHANNA - UNIT 1 TS/B3.7-34 Revision 0



BASES (continued)

PPL.Rev.0

Main Turbine Pressure Regulation System
B3.7.8

LCO

APPLICABILITY

Both Main Turbine Pressure Regulators are required to be OPERABLE to
limit the pressure increase in the main steam lines and reactor pressure
vessel during a postulated failure of the controlling pressure regulatar so
that the Safety Limit MCPR and LHGR are not exceeded. With one Main
Turbine Pressure Regulator inoperable, modifications to the MCPR limits
(LCO 3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR)") and LHGR
limits (LCO 3.2.3, “LINEAR HEAT GENERATION RATE (LHGR)") may be
applied to allow this LCO to be met. The MCPR and LHGR limits for the
inoperable Main Turbine Pressure Regulation System are specified in the
COLR. An OPERABLE Main Turbine Pressure Regulation System requires
that both Main Turbine Pressure Regulators be available so that if the
controlling regulator fails downscale (i.e., in the direction of reduced control
valve demand) a backup regulator is available to regain pressure ccntrol
before fuel thermal margins can be significantly affected. An OPERABLE
Main Turbine Pressure Regulation System causes the event where the
controlling regulator fails downscale to be a non-limiting event from a
thermal margin standpoint.

The Main Turbine Pressure Regulation System is required to be OPERABLE
at > 23% RTP to ensure that the fuel cladding integrity Safety Limit is not
violated during all applicable transients. As discussed in the Bases fcr
LCOs 3.2.2 and 3.2.3, sufficient margin to these limits exists at < 23% RTP.
Therefore, these requirements are only necessary when operating at or
above this power level.

ACTIONS

Al

If one Main Turbine Pressure Regulator is inoperable and the MCPR and
LHGR limits for an inoperable Main Turbine Pressure Regulation
System, as specified in the COLR, are not applied, the assumptions of
the design basis transient analysis may not be met. Under such
circumstances, prompt action shouid be taken to restore the Main
Turbine Pressure Regulation System to OPERABLE status or adjust the
MCPR and LHGR to be within the applicable limits accordingly. The :2-
hour Completion Time is reasonable, based on the time to complete the
Required Action and the low probability of a downscale failure of a Main
Turbine Pressure Regulator.

(continued)
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PPL Rev. 0

Main Turbine Pressure Regulation System
33.7.8

ACTIONS

B4

If the Main Turbine Pressure Regulation System cannot be restored to
OPERABLE status or the MCPR and LHGR limits for an inoperable Main
Turbine Pressure Regulation System are not applied, THERMAL POWER
must be reduced to < 23% RTP. As discussed in the Applicability seclion,
operation at < 23% RTP results in sufficient margin to the required limits, and
the Main Turbine Pressure Regulation System is not requwed to protect fuel
integrity during the applicable 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 and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.8.1

Verifying that both Main Turbine Pressure Regulators can be independently
used to control pressure demonstrates that the Main Turbine Pressure
Regulation System is OPERABLE and will function as required. The ¢2-day
Frequency is based on engineering judgment, is consistent with the
procedural controls governing pressure regulator operation, and ensures
proper control of main turbine pressure. Operating experience has shown
that these components usually pass the SR when performed at the 92-day
Frequency. Therefore, the Frequency is acceptable from a reliability
standpoint.

SR 3.7.8.2

The Main Turbine Pressure Regulators are designed so that a downscale
failure of the controlling regulator will result in the backup regulator
automatically assuming control. This SR demonstrates that, with the failure
of the controlling pressure regulator, the backup pressure regulator will
assume control. The 24-month Frequency is based on the need to perform
this Surveillance under the conditions that apply during a unit outage or unit
start-up and because of the potential for an unplanned transient if th=
Surveillance were performed with the reactor at power. Operating
experience has shown the 24-month Frequency, which is based on the
refueling cycle, is acceptable from a reliability standpoint.

(continued)
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Main Turbine Pressure Regulation System
B3.7.8

BASES

REFERENCES 1. FSAR, Section 7.7.1.5.

2. FSAR, Section 15.2.1.

(continued)
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BA'SES

- PPLL Rev. 1
Reactor Core SLs
B2.1.1

APPLICABLE
SAFETY
ANALYSES

The fuel cladding must not sustain damage as a result of normal operation

and AOOs. The reactor core SLs are established to preclude violatiorn of the
fuel design criterion that an MCPR limit is to be established, such that at least
99.9% of the fuel rods in the core would not be expected to experience the

onset of transition boiling.

The Reactor Protection System setpoints (LCO 3.3.1.1, "Reactor Protaction
System (RPS) Instrumentation”), in combination with the other LCOs, are
designed to prevent any anticipated combination of transient conditions for
Reactor Coolant System water level, pressure, and THERMAL POWER level
that would result in reaching the MCPR limit.

2.1.1.1 Fuel Cladding Integrity

The use of the ANFB-10 (Reference 4) correlation is valid for critical power
calculations at pressures > 571 psia and bundle mass fluxes > 0.115 x 10°
Ib/hr-ft2 for ANFB-10. For operation at low pressures or low flows, the fuel
cladding integrity SL is established by a limiting condition on core THERMAL
POWER, with the following basis:

Provided that the water level in the vessel downcomer is maintained
above the top of the active fuel, natural circulation is sufficient 1o
um bundle flow for all fuel assemblies that have a
relatively high poigr and potentially can approach a critical heat flux
condition. For th Atrium 10 design, the minimum bundle flow is
> 28 x 10° Ib/hr. For Atrium-10 fuel design, the coolant minimum
bundle flow and maximum area are such that the mass flux is always
> .25 x 10° Ib/hr-ft%. Full scale critical powe aken from
various SPC and GE fuel desngns at préssures from 14.7 psna 0 1400
psia indicate the fuel assembly | power at 0.25 x 10° Ib/hr-ft is
apprommately 3.35 MW1t. A » RTP, a bundle power of
35 MW corresponds to a bundle radial pe

, which is significantly higher than xpected
peaking factor. Thus, a THERMAL POWER limit of(25% RTP for
reactor pressures < 785 psig is conservative

2.1.1.2 MCPR would rewmom

~de S Ame,
MGPR L

I¢.<'S'<r f ower

The MCPR SL ensures sufficient conserva
that, in the event of an AOO from the limiting condition of operation, at least
99.9% of the fuel rods in the core would be expected to avoid boiling
transition. The margin between calculated boiling transition (i.e.,

MCPR = 1.00) and the MCPR SL is based on a detailed statistical procedure

(continued)
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BASES

- PPL.Rev. 1
SLC System
B3.1.7

APPLICABLE

SAFETY

ANALYSES
(continued)

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 shutoff level in the boron solution storage tank. No credit is
taken for the portion of the tank volume that cannot be injected. The

minimum concentrationfpt13.6” WM ensures compllance with the
requnrements of 10 CFR 50.62 (Ref.

The SLC System satisfies the requirements of the NRC Policy Statement
(Ref. 3) because operating experience and probabilistic risk assessments
have shown the SLC System to be important to public health and safety.
Thus, it is retained in the Technical Specifications. _

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.

APPLICABILITY

In MODES 1 and 2, shutdown capability is required. In MODES 3 and 4,
control rods are not able to be withdrawn (except as permitted by LCO
3.10.3 and LCO 3.10.4) since the reactor mode switch is in shutdown and a
control rod block is applied. This provides adequate controls to ensure that
the reactor remains subcritical. In MODE 5, only a single control rod ¢an be
withdrawn from a core cell containing fuel assemblies. Demonstratior: of
adequate SDM (LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that
the reactor will not become critical. Therefore, the SLC System is not
required to be OPERABLE when only a single control rod can be withdrawn.

(continued)
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SLC System
B3.1.7

BASES (continued) (L wserr B3 1-49/A

ACTIONS

compliance
than the

If one SLC subsystem is inoperable for reasons other than Condition
A, the inoperable subsystem must be restored to OPERABLE status

within 7 days. In this condition, the remaining OPERABLE subsystem
is adequate to perform the

(cortinued)
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Insert B 3.1- 41A

A1
If the boron solution concentration is not within the limits in Figure 3.1.7-1, the
operability of both SLC subsystems is impacted and the concentration must be
restored to within limits within 8 hours. The allowed Completion Time of 8 hours is
considered acceptable given the low probability of an event occurring concurrent
with the failure of the control rods to shut down the reactor. :



PPL Rev. 1
SLC System
B3.1.7

BASES

ACTIONS B.1 (continued)

shutdown function. However, the overall reliability is reduced because a single
failure in the remaining OPERABLE subsystem could result in reduced SLC
System shutdown capability. The 7 day Completion Time is based on the
availability of an OPERABLE subsystem capable of performing the intended
SLC System function and the low probability of an event occurring concurrent
with the failure of the Control Rod Drive (CRD) System to shut down the plant.
T

The second Completion Tifne for Required l}o«é;‘l establishe limit on the
i time allowed inati

c1

If both SLC subsystems are inoperable for reasons other than Conditicn A, at
least one subsystem must be restored to OPERABLE status within 8 hours.
The allowed Completion Time of 8 hours is considered acceptable given the
low probability of an event occurring concurrent with the failure of the control

rods to shut down the reactor.

(continued)
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BASES

PPL. Rev. 1
- SLC System
B 3.1.7

SURVEILLANCE
REQUIREMENTS
(continued)

40.0)

SR 3.1.7.7
Demonstrating that each SLC System pump develops a flow rate 2 gpm
at a discharg psig without actuating the pump’s relicf valve

meets the ATWS Rule (10 CFR 50.62) (Ref. 1) requirements. 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. This test confirms one point on the pump design

curve and is indicative of overall performance. Such inservice inspeclions

" confirm component OPERABILITY, trend performance, and detect incipient

failures by indicating abnormal performance. -The Frequency of this
Surveillance is in accordance with the Inservice Testing Program.

SR _3.1.7.8 and SR_3.1.7.9

These Surveillances ensure 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
cenrtified by having one of that batch successfully fired. The pump and
explosive valve tested should be alternated such that both complete flow paths
are tested every 48 months at alternating 24 month intervals. The Surveillance
may be performed in separate steps to prevent injecting solution 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 ancl into the
RPV. The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed with the

‘reactor at power. Operating experience has shown these components usually

pass the Surveillance when performed at the 24 month Frequency; therefore,
the Frequency was concluded to be acceptable from a reliability standpoint.

Demonstrating that all heat traced piping between the boron solution -
storage tank and the suction inlet to the injection

(continued)
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PPL Rev. 1
SLC System
B3.1.7

BASES

SURVEILLANCE SR 3.1.7.8 and SR _3.1.7.9 (continued)
REQUIREMENTS

pumps is unblocked ensures that there is a functioning flow path for injecting
the sodium pentaborate solution. An acceptable method for verifying that the
suction piping is unblocked is to pump from the storage tank to the test tank.
This test can be performed by any series of overlapping or total flow path test
so that the entire flow path is included. The 24 month Frequency is acceptable
since there is a low probability that the subject piping will be blocked due to
- precipitation of the boron from solution in the heat traced piping. This is

especially true in light of the temperature verification of this piping required by
SR 3.1.7.3. However, if, in performing SR 3.1.7.3, it is determined that the
temperature of this piping has fallen below the specified minimum or the heat
trace was not properly energized and building temperature was below the
temperature at which the SLC solution would precipitate out, SR 3.1.7.9 must
be performed once within 24 hours after the piping temperature is restored to
within the limits of Figure 3.1.7-2.

- =

REIFERENCES 1. 10 CFR 50.62.
2. FSAR, Section 9.3.5.

3. Final Policy Statement on Technical Specifications Improvements,
July 22, 1993 (58 FR 39132).

T wisewr B3.(-44 4
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Insert B3.1-46A

SR3.1.7.10

Enriched sodium pentaborate solution is made by mixing granular, enriched sodium pentaborate
with water. Verification of the actual B-10 enrichment must be performed prior to addition to the
SL( tank in order to ensure that the proper B-10 atom percentage is being used. This verification
may be based on independent isotopic analysis or a manufacturer certificate of compliance.



BASES

PPL Rev. 2
APLHGR
B 3.2.1

APPLICABLE
SAFETY ANALYSES
(continued)

The SPC LOCA analyses consider the delay in Low Pressure Coolant
Injection (LPCI) availability when the unit is operating in the Suppression
Pool Cooling Mode. The delay in LPCI availability is due to the time
required to realign valves from the Suppression Pool Cooling Mode to the
LPCI mode. The results of the analyses demonstrate that the PCTs are

within the 10 CFR 50.46 limit.

Finally, the SPC LOCA analyses were performed for Single-Loop
Operation. The results of the SPC analysis for ATRIUM ™-10 fuel shows
that an APLHGR limit which is 0.8 times the two-loop APLHGR lirnit
meets the 10 CFR 50.46 acceptance criteria, and that the PCT is less
than the limiting two-loop PCT.

The APLHGR satisfies Criterion 2 of the NRC Policy Statement (RRef. 10).

LCO

The APLHGR limits specified in the COLR are the result of the DIBA
analyses.

APPLICABILITY

The APLHGR limits are primarily derived from LOCA analyses that are
assumed to occur at high power levels. Design calculations and
operating experience have shown that as power is reduced, the margin
tQ\the required APLHGR limits increases. At THERMAL POWER levels
@ RTP, the reactor is operating with substantial margin to the

HGR limits; thus, this LCO is not required.

ACTIONS

Al

If any APLHGR exceeds the required limits, an assumption regarding an
initial condition of the DBA may not be met. Therefore, prompt action
should be taken to restore the APLHGR(s) to within the required | mits
such that the plant operates within analyzed conditions. 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.

(continued)

v
SUSQUEHANNA — UNIT 2 TS/B3.2-2 B on



BASES

PPL Rev. 2
APLHGR
B3.2.1

ACTIONS
(continued)

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 the LCO does not apply. To achieve
this status, THERMAL POWER must be reduced to <{280/% RTP within

4 hours. The allowed Completion Time is reasonable, Beed on operating
experience, to reduce THERMAL POWER to in an orderly

manner and without challenging plant systems. i
23

SURVEILLANCE
REQUIREMENTS

SR 3.2.1.1 @
!

APLHGRSs are required to beinitially calculpted within 24 hours
THERMAL POWER is 26} RTP and thgn every 24 hours therea
Additionally, APLHGRs must be calculated prior to exceeding@a
unless performed in the previous 24 hoyts. APLHGRs are compzred to
the specified limits in the COLR to ensifre that the reactor is opereating
within the assumptions of the safety apalysis. The 24 hour Frequency j
based on both engineering judgment aind recognition of the slownzss pf
changes in power distribution during al operation. The 24 hour
allowance after THERMAL POWER % RTP is achieved is

acceptable given the large inherent margin to operating limits at Jdw
power levels and because the must prior to
exceeding R

REFERENCES

1. Not Used

2. Not Used

3. EMF-2361(P)(A), “EXEM BWR-2000 ECCS Evaluation Model,”
Framatome ANP. :

4. EMF-2292(P)(A) Revision 0, "ATRIUM™-10:
Appendix K Spray Heat Transfer Coefficients."

5. XN-CC-33(P)(A) Revision 1, "HUXY: A Generalized Multirod

Heatup Code with 10CFR50 Appendix K Heatup Option Users
Manual," November 1975.

(continued)
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PFL Rev. 1

MCPR
B3.22
BASES
AFPLICABLE combinations of plant conditions (i.e., control rod scram speed, bypass
SAFETY ANALYSES valve performance, EOC-RPT, cycle exposure, etc.). Flow dependent
(continued) MCPR limits are determined by analysis of slow flow runout transients.
The MCPR satisfies Criterion 2 of the NRC Policy Statement (Ref. 11).
LCO The MCPR operating limits specified in the COLR are the result of the
Design Basis Accident (DBA) and transient analysis. The operating limit
MCPR is determined by the larger of the flow dependent MCPR and
power dependent MCPR limits.
APPLICABILITY The MCPR operating limits are primarily derived from transient analyses

that are assumed to occur at high power levels. Belgyé5% RTF, the

ericompass the range of key actual plant parameter values important to
typlcally hmmng transuents The results of these studies demonstrate that
: the MCPR reqwrements

is expected to continue to the 5% to 15% power range when entry into
MODE 2 occurs. When in MODE 2, the intermediate range monitor
rovides rapid scram lnmatlon for any significant power increase
transient, whic MCPR compliance concern.
Therefore, at THERMAL POWER levels s"RTP, the reactor is
operating with substantial margin to the MCPR limits and this LCQ is not
required.

ACTIONS Al
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 wit1in

(continued)

SUSQUEHANNA - UNIT 2 TS/B 3.2-6 é‘lsi




PPL Rev. 1

MCPR
B3.2.2
BASES
ACTIONS A.1 (continued)
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.a ’§>
If the MCPR cannot be restored to within its required limits within th
associated Completion Time, the plant must be brought to aMODE or
other specified condition in which the LCO does not appl acHieve
this status, THERMAL POWER must be reduced to <@5¥ RTR within
4 hours. The allowed Completion Time is reasonable, basegfon
operating experience, to reduce THERMAL POWER to <@% RTPinan
orderly manner and without challenging plant systems.
SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The MCPR is required to be jaitidlly calculated within 24 hours after
THERMAL POWER is 2(@#Y> RTP and then every/24 hours thereafter.

the assumptions of the safety analysis. The £4 hour Frgquency is based
on both engineering judgment and recognition of the gfowness of
changes in power distribution during norrnpg

erating limits at low
calculated prior to

exceeding[Bdfe RTP.

SR 3.2.2.2

Because the transient analysis takes credit for conservatism in the scram
time performance, it must be demonstrated that the specific scrarn time
is consistent with those used in the transient analysis. SR 3.2.2.2
compares the average measured scram times to the assumed scram
times documented in the COLR. The COLR contains a table of scram
times based on the LCO 3.1.4, "Control Rod Scram Times" and the
realistic scram times, both of which are used in the transient analysis. If
the average measured scram times are greater than the realistic scram
times then the MCPR operating limits corresponding to the Maximum
Allowable Average Scram Insertion Time must be implemented.

(continued)
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LHGR
B 3.2.3
BASES
APPLICABLE
SAFFETY ANALYSES
(continued)
The LHGR satisfies Criterion 2 of the NRC Policy Statement (Ref. 5).
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 clesign
margin to the LHGR calculated to cause a 1% fuel cladding plastic strain.
The operating limit to accomplish this objective is specified in the COLR.
APPLICABILITY e LHGR limits are derived from fuel design analyst 8 limiting at
high power level conditions. At core thermal power level % RTP,

he reactor is operating with a substantial margin to the LHGR limits and,
theXpfore, the Specification is only required when the reactor is operating
at 2@70 RTP.

ACTIONS Al

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

B1

If the LHGR cannot bé
associated Completion Time, th

ed to within its required limits within the
nt must be brought to a MODI= or

experience, to reduce
manner and without challenging plant systems

(continued)
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LHGR
B 3.2.3

BASES

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

The LHGR is required to be initially calculated within 24 hours after
@8 RTP and then every 24 hours thereafter.
tonally, LHGRs must be calculated prior to exceeding@’/o FTP

unless performed in the previous 24 hours. The LHGR isAom\p:Ured to

- the specified limits in the COLR to ensure that the reactol is\pperating
within the assumptions of the safety analysis. The 24 hour Fréqus
on both engineering judgment and recognition of the slow

changes in powe ring pormal operation. The

REFERENCES 1. FSAR, Section 4.

2. FSAR, Section 5.

3. NUREG-0800, Section I1.A.2(g), Revision 2, July 1981.

4. ANF-89-98(P)(A) Revision 1 and Revision 1 Supplement 1,
"Generic Mechanical Design Criteria for BWR Fuel Design,"
Advanced Nuclear Fuels Corporation, May 1995.

5. Final Policy Statement on Technical Specifications

Improvements, July 22, 1993 (58 FR 39132).

==
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PPI. Rev. 2
RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE Average Power Range Monitor (APRM) (continued)
SAFETY ANALYSES,
LCO, and Three of the four APRM channels and all four of the voter channels are
APPLICABILITY required to be OPERABLE to ensure that no signal failure will preclude
(continued) a scram on a valid signal. In addition, to provide adequate coverage of

the entire core consistent with the design bases for the APRM
Functions 2.a, 2.b, and 2.c, at least (20) LPRM inputs with at least
three LPRM inputs from each of the four axial levels at which the
LPRMs are located must be OPERABLE for each APRM channel, with
no more than (9), LPRM detectors declared inoperable since the most
recent APRM gain calibration. Per Reference 23, the minimum input
requirement for an APRM channel with 43 LPRM inputs is determined
given that the total number of LPRM outputs used as inputs to an
APRM channel that may be bypassed shall not exceed twenty-three
(23). Hence, (20) LPRM inputs needed to be operable. For the OPRM
Trip Function 2.f, each LPRM in an APRM channel is further associated
in a pattern of OPRM “cells,” as described in References 17 and 18.
Each OPRM cell is capable of producing a channel trip signal.

2.a. Average Power Range Monitor Neutron Flux—High (Setdow)

For operation at low power (i.e., MODE 2), the Average Power Range
Monitor Neutron Flux—High (Setdown) Function is capable of ger.erating
a trip signal that prevents fuel damage resulting from abnormal ofperating
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 Intermediate Range
Monitor Neutron Flux—High Function because of the relative setpoints.
With the IRMs at Range 9 or 10, it is possible that the Average Power
Range Monitor Neutron Flux—High (Setdown) Function wil| provide the
primary trip signal for a corewide increase in power. o} 3 )

Function indirectly ensures that beforg-the reactor nipde switch is placed
in the run position, reactor power gdes not exceed &-’? RTP/(SL 2.1.1.1)

g significant increases in
%o RTP.

The Allowable Value is based on prev
power when THERMAL POWER is <

(continued)
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BASES

APPLICABLE

SAFETY ANALYSES,

LC0O, and
APPLICABILITY
(continued)

PPL Rev. 2
RPS Instrumentation
B3 3.3.1.1

2.f. Oscillation Power Range Monitor (OPRM) Trip (continued)

References 17, 18 and 19 describe three algorithms for detecting
thermal-hydraulic instability related neutron flux oscillations: the period
based detection algorithm (confirmation count and cell amplitude), the
amplitude based algorithm, and the growth rate algorithm. All three are
implemented in the OPRM Trip Function, but the safety analysis takes
credit only for the period based detection algorithm. The remaining
algorithms provide defense in depth and additional protection against
unanticipated oscillations. OPRM Trip Function OPERABILITY for
Technical Specification purposes is based only on the period based
detection algorithm.

The OPRM Trip 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 channelis
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 Trip is automati ed (bypass removed) when
THERMAL POWER is 2(20r% RTP, as indicated by the APRM
Simulated Thermal Power, and reactor core flow is < the value defined
in the COLR, as indicated by APRM measured recirculation drive flow.
This is the operating region where actual thermal-hydraulic instability
and related neutron flux oscillations are expected to occur. Reference
21 includes additional discussion of OPRM Trip enable region limits.

These setpoints, which are sometimes referred to as the “auto-bypass”
setpoints, establish the boundaries of the OPRM Trip enabled region.
The APRM Simulated Thermal Power auto-enable setpoint has 1%
deadband while the drive flow setpoint has a 2% deadband. The:
deadband for these setpoints is established so that it increases the
enabled region once the region is entered.

causes a power increase to or beyond the &)/ APRM Simulated
Thermal Power OPRM Trip auto-enable setpoint. This OPERABILITY
requirement assures that the OPRM Trip auto-enable function wiil be
OPERABLE when required.

(continued)
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BASES
APPLICABLE 8. Turbine Stop Valve—Closure (continued)
SAFETY ANALYSES,
LCO, and valves. The Turbine Stop Valve—Closure Function is the primary scram
APPLICABILITY signal for the turbine trip event analyzed in Reference 5. For this event,
(continued) the reactor scram reduces the amount of energy required to be ad>sorbed

and, along with the actions of the End of Cycle Recirculation Purrip Trip
(EOC-RPT) System, ensures that the MCPR SL is not exceeded.
Turbine Stop Valve—Closure signals are initiated from position switches
located on each of the four TSVs. Two independent position switches
are associated with each stop valve. One of the two switches provides
input to RPS trip system A; the other, to RPS trip system B. Thus;, each
RPS trip system receives an input from four Turbine Stop Valve—-
Closure channels, each consisting of one position switch. The logic for
the Turbine Stop Valve—Closure Function is such that three or more
TSVs must be closed to produce a scram. This Function must be

automatically by pressure instruments sensing turbine first stage
pressure. Because an increase in the main turbine bypass flow can
ffect this function non-conservatively, THERMAL POWER is derived

se the trip Function to be bypassed when THERMAL POWER is
% RTP.

The Turbine Stop Valve—Closure Allowable Value is selected to be high
enough to detect imminent TSV closure, thereby reducing the severity of
the subsequent pressure transient.

Eight channels (arranged in pairs) of Turbine Stop Valve—Closure:
Function, with four channels in each trip system, are required to be
OPERABLE to ensure that no single instrument failure will preciude a
scram from this Function if any three TSVs should close. This Function is

equired, consistent with analysis assumptions, whenever THERMAL
POWER is 338y RTP. This Function is not required when THERMAL
POWER is «+f36)6 RTP since the Reactor Vessel Steam Dome

gfe—High and the Average Power Range Monitor Neutron Flux—
High Functions are adequate to maintain the necessary safety margins.

(continued)
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BASES

APPLICABLE 9. Turbine Control Valve Fast Closure, Trip Oil Pressure—Low

SAFETY ANALYSES,

LCO, and Fast closure of the TCVs results in the loss of a heat sink that produces

APPLICABILITY reactor pressure, neutron flux, and heat flux transients that must be

(continued) limited. Therefore, a reactor scram 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 5. For this event, the reactor scram
reduces the amount of energy required to be absorbed and, along with
the actions of the EOC-RPT System, ensures that the MCPR SL is not

exceeded.

Turbine Control Valve Fast Closure, Trip Oil Pressure—Low signals are
initiated by the electrohydraulic control (EHC) fluid pressure at each
control valve. One pressure instrument is associated with each control
valve, and the signal from each transmitter is assigned to a separate
RPS logic channel. This Function must be enabled at THERMAL
POWER /o RTP. This is accomplished automatically by pressure
ents sensing turbine first stage pressure. Because an increase in
the main turbine bypass flow can affect this function non-conservatively,
THERMAL POWER is derived from first stage pressure. The main

ine bypass valves must not cause the trip Functnon to be bypassed
when THE 70 RTP.

The Turbine Control Valve Fast Closure, Trip Oil Pressure—Low
Allowable Value is selected high enough to detect imminent TCV fast

closure.

Four channels of Turbine Control Valve Fast Closure, Trip Oil Presisure—
Low Function with two channels in each trip system arranged in a
one-out-of-two logic are required to be OPERABLE to ensure that no
smgle lnstrument fallure W|II preclude a scram from thls Function ona

Power Range Monitor Neutron Flux—ngh Functions are adequate' to
maintain the necessary safety margins.

(continued)
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BASES
SURVEILLANCE SR 3.3.1.1.1 and SR 3.3.1.1.2 (continued)
REQUIREMENTS L )
(continued) Agreement criteria which are determined by the plant staff based on an

investigation of a combination of the channel instrument uncertainties,
may be used to support this parameter comparison and include indication
and readability. If a channel is outside the criteria, it may be an indication
that the instrument has drifted outside its limit, and does not necessarily
indicate the channel is Inoperable.

The Frequency of once every 12 hours for SR 3.3.1.1.1 is based upon
operating experience that demonstrates that channel failure is rare.
The Frequency of once every 24 hours for SR 3.3.1.1.2 is based upon
operating experience that demonstrates that channel failure is rare and
the evaluation in References 15 and 16. The CHANNEL CHECK
supplements less formal checks of channels during normal opetrational
use of the displays associated with the channels required by the LCO.

SR 3.3.1.1.3

To ensure that the APRMs are accurately indicating the true core
average power, the APRMs are calibrated to the reactor power czlculated
from a heat balance. The Frequency of once per 7 days is based on
minor changes in LPRM sensitivity, which could affect the APRM reading
between performances of SR 3.3.1.1.8. :

A restriction to satisfving-this-SR-wie @% RTP is provided that
requires-the"SH to be met only a3 o RTP because it is difficult to
urately maintair-APRM indication of core THERMAL POWER
consistertWith a heat balancewhenmr859% RTP. At low power levels, a
gh degree©f accuracy is unnecessary because of the large, inherent

h ays.-in accordance with SR 3.0.2. A Note is provided which

argin to thermal limits (M - o RTP,
g Q_ ?) urveillance is required to have been satisfactorily performed within
& 1 (]

allows an increase in THERMAL POWER abew) @/o if the 7 day
Frequencyisnretmetper SR 3.0.2. In this event, the SR must be
performed within 12 hours after reaching or exceett Vo RTP.
Twelve hours is based on operating experience and in consideration of
providing a reasonable time in which to complete the SR.

(coninued)
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SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.3.1.1.8

LPRM gain settings are determined from the local flux profiles that are
either measured by the Traversing Incore Probe (TIP) System at all
functional locations or calculated for TIP locations that are not functional.
The methodology used to develop the power distribution limits considers
the uncertainty for both measured and calculated local flux profiles. This
methodology assumes that all the TIP locations are functional for the first
LPRM calibration following a refueling outage, and a minimum of 25
functional TIP locations for subsequent LPRM calibrations. The
calibrated LPRMs establish the relative local flux profile for appropriate
representative input to the APRM System. The #6868 MWD/MT
Frequency is based on operating experience with LPRM sensitiviyy
changes.

SR 3.3.1.1.9and SR 3.3.1.1.14

A CHANNEL FUNCTIONAL TEST is performed on each requirec|
channel to ensure that the entire channel will perform the intended
function. The 92 day Frequency of SR 3.3.1.1.9 is based on the
reliability analysis of Reference 9.

SR 3.3.1.1.9 is modified by a Note that provides a general exception to
the definition of CHANNEL FUNCTIONAL TEST. This exception is
necessary because the design of instrumentation does not facilitate
functional testing of all required contacts of the relay which input into the
combinational logic. (Reference 10) Performance of such a test could
result in a plant transient or place the plant in an undo risk situation.
Therefore, for this SR, the CHANNEL FUNCTIONAL TEST verifies
acceptable response by verifying the change of state of the relay which
inputs into the combinational logic. The required contacts not tesied
during the CHANNEL FUNCTIONAL TEST are tested under the L.OGIC
SYSTEM FUNCTIONAL TEST, SR 3.3.1.1.15. This is acceptable
because operating experience shows that the contacts not tested during
the CHANNEL FUNCTIONAL TEST normally pass the LOGIC SYSTEM
FUNCTIONAL TEST, and the testing methodology minimizes the risk of
unplanned transients.

(continued)
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SURVEILLANCE
REQUIREMENTS

(-ontinued)

SR 3.3.1.1.9and SR 3.3.1.1.14 (continued)

The 24 month Frequency of SR 3.3.1.1.14 is based on the need to
perform this Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
shown that these components usually pass the Surveillance when
performed at the 24 month Frequency.

SR 3.3.1.1.10, SR 3.3.1.1.11, SR 3.3.1.1.13, and SR 3.3.1.1.18

A CHANNEL CALIBRATION 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
plant specific setpoint methodology.

Note 1 for SR 3.3.1.1.18 states that neutron detectors are excludad from
CHANNEL CALIBRATION because they are passive devices, with
minimal drift, and because of the difficulty of simulating a meaningful
signal. Changes in neutron detector sensitivity are compensated for by
performing the 7 day calorimetric calibration (SR 3.3.1.1.3) and the
4666 MWD/MT LPRM calibration against the TIPs (SR 3.3.1.1.8).

A Note is provided for SR 3.3.1.1.11 that requires the IRM SRs to be
performed within 12 hours of entering MODE 2 from MODE 1. Testing of
the MODE 2 APRM and IRM Functions cannot be performed in

MODE 1 without utilizing jumpers, lifted leads, or movable links. This
Note allows entry into MODE 2 from MODE 1 if the associated
Frequency is not met per SR 3.0.2. Twelve hours is based on operating
experience and in consideration of providing a reasonable time in which
to complete the SR.

(continued)
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B 3.3.1.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.3.1.1.15 (continued)

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e
simulates APRM and OPRM trip conditions at the 2-out-of-4 Votar
channel inputs to check all combinations of two tripped inputs to the 2-
out-of-4 logic in the voter channels and APRM related redundan: RPS

relays.

The 24 month Frequency is based on the need to perform portions of this
Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
that these components usually pass the Survenllance when performed at -
the 24 month Frequency.

SR 3.3.1.1.16

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
% RTP. This is performed by a Functional check that ensures the

i % RTP. Because main turb'ne

WER is derived from turbine first stage pressure), the opening of the
main turbine bypass valves must not cause the trip Function to be
bypassed when Therw RTP.

If any bypass channel's trip function is nonconservative (i.e., the

% 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 considered inoperable. Alternatively, the
bypass channel can be placed in the conservative condition (nonbypass).
If placed in the nonbypass condition, this SR is met and the channel is
considered OPERABLE.

The Frequency of 24 months is based on engineering judgment and
reliability of the components.

(continued)
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BASES
SURVEILLANCE SR 3.3.1.1.19
REQUIREMENTS
(continued) This surveillance involves confirming the OPRM Trip auto-enable

setpoints. The auto-enable setpoint values are considered to be
nominal values as discussed in Reference 21. This surveillance:
ensures that the OPRM 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 3.3.1.1.20), respectively.

If any auto-enable setpoMthe OPRM Trip is
bypassed when APRM Simulated Thermal Powe @fo and

recirculation drive flow < value equivalent to the core flow value defined
in the COLR, then the affected channel is considered inoperable: for the
OPRM Trip Function. Alternatively, the OPRM Trip auto-enable
setpoint(s) may be adjusted to place the channel in a conservative
condition (not bypassed). If the OPRM Trip is placed in the not-
bypassed condition, this SR is met and the channel is considered
OPERABLE.

For purposes of this surveillance, consistent with Reference 21, the
conversion from core flow values defined in the COLR to drive flow
values used for this SR can be conservatively determined by a linear
scaling assuming that 100% drive flow corresponds to 100 Mib/hr core
flow, with no adjustment made for expected deviations between core
flow and drive flow below 100%.

The Frequency of 24 months is based on engineering judgment and
reliability of the components.

SR3.3.1.1.20

The APRM Simulated Thermal Power-High Function (Function 2.b)
uses drive flow to vary the trip setpoint. The OPRM Trip Function
(Function 2.f) uses drive flow to automatically enable or bypass the
OPRM Trip output to RPS. Both of these Functions use drive flow as a
representation of reactor core flow. SR 3.3.1.1.18 ensures that the
drive flow transmitters and processing electronics are calibrated. This
SR adjusts the recirculation drive flow scaling factors in each APRM
channel to provide the appropriate drive flow/core flow alignment.

(continued)
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Feedwater — Main Turbine High Water Level Trip Instrumantation
E 3.3.2.2

B 3.3 INSTRUMENTATION

B 3.3.2.2 Feedwater — Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND

The feedwater - main turbine high water level trip instrumentation is
designed to detect a potential failure of the Feedwater Level Control
System that causes excessive feedwater flow.

With excessive feedwater flow, the water level in the reactor vessel rises
toward the high water level, Level 8 reference point, causing the tiip of
the three feedwater pump turbines and the main turbine.

Reactor Vessel Water Level—High, Level 8 signals are provided by levei
sensors that sense the difference between the pressure due to a
constant column of water (reference leg) and the pressure due to the
actual water level in the reactor vessel (variable leg). Three channels of
Reactor Vessel Water Level—High, Level 8 instrumentation are provided
as input to a two-out-of-three initiation logic that trips the three feedwater
pump turbines and the main turbine. When the setpoint is exceeded, the
channel sensor actuates, which then outputs a main feedwater and
turbine trip signal to the trip logic.

A trip of the feedwater pump turbines limits further increase in reactor
vessel water level by limiting further addition of feedwater to the reactor
vessel. A trip of the main turbine and closure of the stop valves protects
the turbine from damage due to water entering the turbine.

APPLICABLE
SAFETY ANALYSES

The feedwater - 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 Level 8 trip indirectly initiates a reactor scram irom
the main turbine trip (abovel80Ps RTP) and trips the feedwater purnps,
thereby terminating the evefft.| The reactor scram mitigates the reduction
in MCPR.

(continued)
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Feedwater — Main Turbine High Water Level Trip Instrumentation

B 3.3.22
CI3)

APPLICABILITY

The feedwater - main turbine high leyel trip instrumentation is
required to be OPERABLE at >£5)5" RTP fo ensure that the fuel sladding
integrity Safety Limit is not violated duripg the feedwater controller failure,
maximum demand event. As discus#ed in the Bases of LCO 3.2.2,
"MINIMUM CRITICAL POW, ATIO (MCPR)," sufficient margin to
these limits exists below €8¥o RTP; therefore, the requirements are only
necessary when operating at or above this power level.

ACTIONS

A Note has been provided to modify the ACTIONS related to feeclwater -
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 exprassed 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 addi:ional
failure, with Completion Times based on initial entry into the Condition.
However, the Required Actions for inoperable feedwater - 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 - main turbine high water level trip instrumentation
channel.

Al

With one channel inoperable, the remaining two OPERABLE channels can
provide the required trip signal. However, overall instrumentation reliability
is reduced because a single failure in one of the remaining channels
concurrent with feedwater controller failure, maximum demand evant, may
result in the instrumentation not being able to perform its intended function.
Therefore, continued operation is only allowed for a limited time with one
channel inoperable. If the inoperable channel cannot be restored to
OPERABLE status within the Completion Time, the channel must be
placed in the tripped condition per Required Action A.1. Placing the

(continued)
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B 3.3.2.2

BASES

ACTIONS B.1 (continued)

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 - 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

based on.dperating expenence to reduce THERMAL POWER to
P from full power conditions in an orderly manner and without

challenging plant systems.

If the failure only affects the trip function of a single main feed pump, an
option is always available to remove the affected component from service
and restore OPERABILITY. This is acceptable because removing the
component from service performs the safety function.

SURVEILLANCE The Surveillances are modified by a Note to indicate that when a channel

REQUIREMENTS 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 - 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

(continued)
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BACKGROUND
(continued)

(2) The closing of two Turbine Stop Valves may or may not cause
an RPT trip depending on which stop valves are closed.

(3) The closing of ihree or more Turbine Stop Valves will always
yield an RPT trip.

If either trip system actuates, both recirculation pumps will trip. There are
two RPT breakers in series per recirculation pump. One trip systemn trips
one of the two RPT breakers for each recirculation pump, and the
second trip system trips the other RPT breaker for each recirculation

pump.

APPILICABLE
‘SAFIZTY 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 pressure transients, and to increase the margin to the

MCPR SL. The analytical methods and assumptions used in evaluating
the turbine trip and generator load rejection, as well as other safety
analyses that take credit for EOC-RPT, are summarized in References 2

and 3.

To mitigate pressurization transient effects, the EOC-RPT must trip the
recirculation pumps after initiation of closure movement of either tre
TSVs or the TCVs. The combined effects of this trip and a scram reduce
fuel bundie power more rapidly than a scram alone, resulting in an
increased margin to the MCPR SL. Alternatively, MCPR limits for an
inoperable EOC-RPT, as specified in the COLR, are sufficient to mitigate
pressurization transient effects. The EOC-RPT function is automatically
disabled when turbine first stage pressure is <%% RTP
EOC-RPT instrumentation satisfies Criterion 3 of the NRC lo||cy
Statement. (Ref. 6)

The OPERABILITY of the EOC-RPT is dependent on the OPERABILITY
of the individual instrumentation channel 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 3.3.4.1.2.
The actual setpoint is calibrated consistent with applicable

(continued)
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BASES

APPLICABLE Turbine Stop Valve—Closure
SAFETY
ANALYSES, LCO, Closure of the TSVs and a main turbine trip result in the loss of a heat
and APPLICABILITY  sink that produces reactor pressure, neutron flux, and heat flux transients
(continued) that must be limited. Therefore, an RPT is initiated on TSV—Closure in
anticipation of the transients that would result from closure of thess
valves. EOC-RPT decreases reactor power and aids the reactor scram
in ensuring that the MCPR SL is not exceeded during the worst case
transient. Closure of the TSVs is determined by measuring the pcsition
of each valve. There are two separate 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
i % RTP. Thisis
- é accomplished automatically by pressure instruments sensing turbine first
l Stage pressare: se an increase in the main turbine bypass {low
can affect this function noncons t HERMAL POWER is derived

<

nnels of TSV—Closure, with two channels in each trip
system, are avaitable and required to be OPERABLE to ensure that no
single instrument faittweg will preclude an EOC-RPT from this Function on
a valid signal. The TSV sure Allowable Value is selected to detect
imminent TSV closure.

This protection is required, consistent with the s analysis
ssumptions, whenever THERMAL POWER is 2367 RTP. Below
% RTP, the Reactor Vessel Steam Dome Pressure—High and the
Average Power Range Monitor (APRM) Fixed Neutron Flux—High
Functions of the Reactor Protection System (RPS) are adequate to
maintain the necessary safety margins.

Turbine Control Valve Fast Closure, Trip 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 reactor power and aids the

(continued)
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E 3.3.4.1
BAGES
APPLICABLE Turbine Control Valve Fast Closure, Trip Oil Pressure—Low
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY 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 instrument associated with each control valve, and the signal
from each instrument 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 instrument trips) to produce

an EOC-RPT. This Function must be enabled at THERMAL POWER

o RTP. This is accomplished automatically by pressure instruments
ensing turbine first stage pressure. Because an increase in the main
turbine bypass flow can affect this function nonconservatively (THERMAL
ER is derived from first stage pressure) the main turbine bypass

st not cause the trip Functions to be bypassed when thermal
power is X30Y¥> RTP. Four channels of TCV Fast Closure, Trip Oil
Pressure—Low, with two channels in each trip system, are available and
required to be OPERABLE to ensure that no single instrument failure will
preclude an EOC-RPT from this Function on a valid signal. The TCV
Fast Closure, Trip Oil Pressure—Low Allowable Value is selected high

enough to detect imminent TCV

This protection is required consistenwith e saf alysis whenever
THERMAL POWER i > RTP. Below P, the Reactor
Vessel Steam Dome Pressure—High and the APRM Fixed Neutron

Flux—High 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 1o 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 Compliation
Times based on initial entry into the Condition. However, the Required

Actions for

(continued)
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BASES

ACTIONS B.1and B.2 (continued)

capability when sufficient channels are OPERABLE or in trip, such that
the EOC-RPT System will generate a trip signal from the given Function
on a valid signal and both recirculation pumps can be tripped. This
requires two channels of the Function in the same trip system, to 2ach be
OPERABLE or in trip, and the associated RPT breakers to be
OPERABLE or in trip. Alternately, Required Action B.2 requires the
MCPR limit for inoperable EOC-RPT, as specified in the COLR, to be
applied. This also restores the margin to MCPR assumed in the safety
analysis.

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 3.2.2
for Required Action A.1, since this instrumentation's purpose is to
preclude a MCPR violation.

C.1and C.2

service, since this performs the intended function of the instrdmeritation.
The allowed Completion Time of 4 hours is reasonable, bafed on
operating experience, to reduce THERMAL POWER to <(@006 RTP from
full power conditions in an orderly manner and without challenging plant
systems. '

SURVEILLANCE The Surveillances are modified by a Note to indicate that when a channel

REQUIREMENTS 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. 4)
assumption of the average

(continued)
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EOC-RPT Instrumentation
E 3.3.4.1

SURVEILLANCE
REQUIREMENTS

SR 3.3.4.1.2 (continued)

The Frequency is based upon the assumption of an 24 month calibration
interval in the determination of the magnitude of equipment drift in the
setpoint analysis.

SR 3.34.1.3

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific channel. The
system functional test of the pump breakers is included as a part of this
test, overlapping the LOGIC SYSTEM FUNCTIONAL TEST, to provide
complete testing of the associated safety function. Therefore, if a
breaker is incapable of operating, the associated instrument channel(s)
would also be inoperable.

The 24 month Frequency is based on the need to perform portions of this
Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance were
performed with the reactor at power.

Operating experience has shown these components usually pass the
Surveillance when performed at the 24 month Frequency.

SR 3.34.14

the trip Functions to be bypassed ¥#fen thermal power is 2{30y6 RTP. If
any functions are bypassed at 236} 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

(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

APPRLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

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. 2). 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 <{25% RTF},

The MSL low pressure signals are initiated from four instruments *
connected to the MSL header. The instruments are arranged such that,
even though physically separated from each other, each instrument 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 Main Steam Line Pressure—Low trip will only occur after a 500 milli-
second time delay to prevent any spurious isolations.

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. 2).

1.c. Main Steam Line Flow—High

Main Steam Line Flow—High is provided to detect a break of the MSL
and to initiate closure of the MSIVs. If the steam were allowed to
continue flowing out of the break, the reactor would depressurize and the
core could uncover. If the RPV water level decreases too far, fuel
damage could occur. Therefore, the isolation is initiated on high f.ow to
prevent or minimize core damage. The Main Steam Line Flow—High
Function is directly assumed in the analysis of the main steam line: break
(MSLB) (Ref. 1). The isolation action, along with the scram function of
the Reactor Protection System (RPS), ensures that the fuel peak

(continued)
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Jet Pumps
B3.4.2

BASES

SURVEILLANCE

REQUIREMENTs SR-34.2.1 (continued)

drive flow versus pump speed) are determined by the flow resistance from
the loop suction through the jet pump nozzles. A change in the relationship
indicates a plug, flow restriction, loss in pump hydraulic performance,
leakage, or new flow path between the recirculation pump discharge and jet
pump nozzle. For this criterion, loop drive flow versus pump speed
relationship must be verified.

Individual jet pumps in a recirculation loop normally do not have the same
flow. The unequal flow is due to the drive flow manifold, which does not
distribute flow equally to all risers. The flow (or jet pump diffuser to lower
plenum differential pressure) pattern or relationship of one jet 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 24 hour Frequency has been shown by operating experience to be
timely for detecting jet pump degradation and is consistent with the
Surveillance Frequency for recirculation loop OPERABILITY verification.

This SR is modified by two Notes. If this SR has not been performed in the
previous 24 hours at the time an idle recirculation loop is restored to service,

Note 1 allows 4 hours after the idle recirculation loop is in operation bzafore
the SR must be completed because these checks can only be performed
during jet pump operation. The 4 hours is an acceptable time to establish
conditions and complete data collection and evaluation.

Note 2 allows deferring cgmpletion of this SR until 24 hours after THEERMAL
POWER is greater tha o of RTP. During low flow conditions, jet oump
noise approaches the threkhold

(continued)
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S/RVs
B 343

B34 REACTOR COOLANT SYSTEM (RCS)

B3.43 Safety/Relief Valves (S/RVs)

BASES

BACKGROUND

The ASME Boiler and Pressure Vessel 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 S/RVs 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 S/RVs are located on the sméin steafit lines between the reactor
vessel and the first isolati alve within the drywell. There are a total of
16 S/RVs of which any re required to be OPERABLE. The S/RVs can
actuate by either of two modes: the safety mode or the relief mode. In
the safety mode (or spring mode of operation), the valve opens when
steam pressure at the valve inlet overcomes the spring force holdmg the
valve closed. This satisfies the Code requirement.

Each S/RV discharges steam through a discharge line to a point below the
minimum water level in the suppression pool. Six S/RVs also serve as the
Automatic Depressurization System (ADS) valves. The ADS requirernents
are specified in LCO 3.5.1, "ECCS—Operating.”

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

iated with MSIV position) (Ref. 1). For the purpose of the

S, f the 16 S/RVs are assumed to operate in the safety mode.
The analysis results demonstrate that the design S/RV capacity is
capable of maintaining reactor pressure below the ASME Code limit of
110% of vessel design pressure (110% x 1250 psig = 1375 psig). This
LCO helps to ensure that the acceptance limit of 1375 psig is met during
the Design Basis Event.

(continued)
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S/RVs
B3.4.3
BASES
APPLICABLE From an overpressure standpoint, the design basis events are bounded
SAFETY by the MSIV closure with flux scram event described above. Reference 2
ANALYSES discusses additional events that are expected to actuate the S/RVs,
(continued) '
S/RVs satisfy Criterion 3 of the NRC Policy Statement (Ref. 4).
LCO The safety function of(#2/of the 16 S/RVs are required to be OPERABLE -

to satisfy the assumptions of the safety analysis (Refs. 1 and 2). The
requirements of this LCO are applicable only to the capability of the S/RVs
to mechanically open to relieve excess pressure when the lift setpoint is
exceeded (safety function).

The S/RV 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 FSAR
are based on these setpoints, but also include the additional uncertainty

- of + 3% 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 cn
reactor pressure being exceeded.

APPLICABILITY InMODES 1, 2, and 3, all required S/RVs must be OPERABLE, since
considerable energy may be in the reactor core and the limiting design
basis transients are assumed to occur in these MODES. The S/RVs rnay
be required to provide pressure relief to discharge energy from the core
until such time that the Residual Heat Removal (RHR) System is capzble

of dissipating the core heat.

In MODE 4 reactor pressure is low enough that the overpressure limit is
unlikely to be approached by assumed

(continued)
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S/RVs
B34.3

APPLICABILITY

operational transients or accidents. In MODE 5, the reactor vessel head is

(continued) unbolted or removed and the reactor is at atmospheric pressure. The:
S/RV function is not needed during these conditions.
ACTIONS A1andA2

With less than the minimum number of required S/RVs OPERABLE, a
transient may result in the violation of the ASME Code limit on reactor
pressure. If the safety function of one or more required S/RVs is
inoperable, 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 MODE: 3
within 12 hours and to MODE 4 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE
FREQUIREMENT

SR3431

The Surveillance requires that the required S/RVs will open at the
pressures assumed in the safety analysis of Reference 1. The
demonstration of the S/RV safe lift seftings must be performed during
shutdown, since this is a bench test, to be done in accordance with the
Inservice Testing Program. The lift setting pressure shall correspond to
ambient conditions of the valves at nominal operating temperatures and
pressures. The S/RV setpoint is 3% of the nominal setpoint for
OPERABILITY. Requirements for accelerated testing are established in
accordance with the Inservice Test Program. Any of the 16 S/RVs,
identified in this Surveillange Requirement, with their associated setpoints,
can be designated as the(#2 RVs. This maintains the
assumptions in the overpressure analysis.

A Note is provided to allow up to two of the required(#2)5/RVs to be
physically replaced with S/RVs with lower setpoints until the next refueling
outage. This provides operational flexibility which maintains the
assumptions in the over-pressure analysis.

(continued)
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RCS P/T Limits
B3.4.10
BASES
SURVEILLANCE SR 34.10.5and SR 3.4.10.6
REQUIREMENTS
(continued)

Differential temperatures within the applicable limits ensure that thermal
stresses resulting from increases in THERMAL POWER or recirculation loop
flow during single recirculation loop operation will not exceed design
allowances. Performing the Surveillance within 15 minutes before be jinning
such an increase in power or flow rate provides adequate assurance that the
limits will not be exceeded between the time of the Surveillance and the time
of the change in operation.

An acceptable means of demonstrating compliance with the temperature
differential requirement in SR 3.4.10.6 is to compare the temperatures of the -

operating recirculation loop and the idle loop. > F
Plant specific startup test data has determined that the m head is not
subject to temperature stratification at power levels % of RTP and with

single loop flow rate = 21,320 gpm (50% of rated loop flow). Therefore,

SR 3.4.10.5 and SR 3.4.10.6 have been modified by a Note that requres the
Surveillance to be met only under these conditions. The Note for

SR 3.4.10.6 further limits the requirement for this Surveillance to exclude
comparison of the idle loop temperature if the idle loop is isolated from the
RPV since the water in the loop can not be introduced into the remainder of
the Reactor Coolant System.

SR 3.4.10.7, SR 3.4.10.8, and SR 3.4.10.9

Limits on the reactor vessel flange and head flange temperatures are
generally bounded by the other P/T limits during system heatup and
cooldown. However, operations approaching MODE 4 from MODE 5 and in
MODE 4 with RCS temperature less than or equal to certain specified values
require assurance that these temperatures meet the LCO limits.

The flange temperatures must be verified to be above the limits 30 minutes
before and while tensioning the vessel head bolting studs to ensure that
once the head is tensioned the limits are satisfied. When in MODE 4 with
RCS temperature < 80°F, 30 minute checks of the flange temperatures are
required because of the reduced margin to the limits. When in MODE: 4 with
RCS temperature < 100°F, monitoring of the flange temperature is required
every 12 hours to ensure the temperature is within the specified limits.

The 30 minute Frequency reflects the urgency of maintaining the
temperatures within limits, and also limits the time that the temperature limits
could be exceeded. The 12 hour Frequency is reasonable based on the rate
of temperature change possible at these temperatures.

(continued)
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Primary Containment

B 3.6.1.1
BASES (continued)
APPLICABLE The safety design basis for the primary containment is that

SAFETY ANALYSES 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 References 1 and 2. The
safety analyses assume a nonmechanistic fission produc::
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.

The maximum allowable leakage rate for the primary
containment (L,) is 1.0% by weight of the containment air per

24 hours at the design basis LOCA maximum pe
containment pressure (P,) of &5 psig. 8.6 )

Primary containment satisfies Criterion 3 of the NRC Policy
Statement. (Ref. 6)

LCO _ Primary containment OPERABILITY is maintained by limiting
leakage to <1.0 L,, except prior to each startup after
performing a required Primary Containment Leakage Rate
Testing Program leakage test. At this time, applicable
leakage limits must be met. 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.

Individual leakage rates specified for the primary
containment air lock are addressed in LCO 3.6.1.2.

Leakage requirements for MSI1Vs and Secondary
containment bypass are addressed in LCO 3.6.1.3.

(continued)
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Primary Containment Air Lock
B 3.6.1.2

BASGES (continued)

APPLICABLE - The DBA that postulates the maximum release of radioactive matzrial
SAFETY ANALYSES  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 prirnary
containment leakage. The primary containment is designed with a
maximum allowable leakage rate (L) of 1.0% by weight of the
containment air per 24 hours e calculated maximum peak
containment pressure (P,) 0 sig (Ref. 8). This allowable leakage
rate forms the basis for the a ance criterja~ 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. (Ref. 4)

LCO As part of primary containment pressure boundary, 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 arz
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 both air lock doors must be OPERABLE. The
interlock allows only one air lock door to be opened at a time. This
provision ensures that a gross breach of primary containment doe:ss not
exist when primary containment is required to be OPERABLE. Closure

of a single door in each air lock is sulfficient 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 or exit from primary
containment.

(continued)
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B 3.6.1.3

BASES

SURVEILLANCE SR _3.6.1.3.9 (continued)

REQUIREMENTS
detected at the earliest possible time. EFCV failures will be evaluzated to

determine if additional testing in that test interval is warranted to ensure
overall reliability and that failures to isolate are very infrequent.
Therefore, testing of a representative sample was concluded to be
acceptable from a reliability standpoint (Reference 7).

SR 3.6.1.3.10

The TIP shear isolation valves are actuated by explosive charges. Anin
place functional test is not possible with this design. The explosive squib
is removed and tested to provide assurance that the valves will acluate
when required. The replacement charge for the explosive squib shall be
from the same manufactured batch as the one fired or from another batch
that has been certified by having one of the batch successfully fired. The
Frequency of 24 months on a STAGGERED TEST BASIS is considered
adequate given the administrative controls on replacement charges and
the frequent checks of circuit continuity (SR 3.6.1.3.4).

SR 3.6.1.3.11

This SR ensures that the leakage rate of secondary containment bypass
leakage paths is less than the specified leakage rate. This provides
assurance that the assumptions in the radiological evaluations of
Reference 4 are met. The secondary containment leakage pathways and
Frequency are defined by the Primary Containment Leakage Rate
Testing Program. This SR simply imposes additional acceptance criteria.
A note is added to this SR which states that these valves are only
required to meet this leakage limit in MODES 1, 2, and 3. In the other
MODES, the Reactor Coolant System is not pressurized and specific
primary containment leakage limits are not required.

SR 3.6.1.3.12

The analyses in References 1 and 4 are based on the specified leakage
rate. Leakage through each MSIV must be < 100 scfh for anyone MSIV
@ @s 300 scfh for total leakage through the MSIVs combined with the Main
Steam Line Drain Isolation Valve, HPCl Steam Supply Isolation Valve and
am Supply Isolation Valve. The MSIVs can be testec! at
3/4{ '} either > Pt psig) or P, sig). Main Steam Line Drain Isolation,
HPCI and RCIC Steam ly Line Isolation Valves, are tested at P,

(continued)
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PCIVs
B 3.6.1.3

BASES

SURVEILLANCE SR 3.6.1.3.12 (continued)

REQUIREMENTS :
conditions, the Reactor Coolant System is not pressurized and

specific primary containment leakage limits are not required. The
Frequency is required by the Primary Containment Leakag2 Rate
Testing Program. If leakage from the MSIVs requires internal
work on any MSIV, the leakage will be reduced for the affected

MSIV to < 11.5 scth.
o~

SR 3.6.1.3.13 53 L/‘l’
Surveillance of hydrostatically tested lines provides :21? ce that
T

the calculation assumptions of Reference 2 are met.

acceptance criteria for the combined leakage of all ostatically
tested lines is 3.3 gpm when tested at 1.1 P,, (88 psig). The
combined leakage rates must be demonstrated in accordance with
the leakage rate test Frequency required by the Primary
Containment Leakage Testing Program.

As noted in Table B 3.6.1.3-1, PCIVs associated with this SR are
not Type C tested. Containment bypass leakage is prevented
since the line terminates below the minimum water level in the
suppression chamber. These valves are tested in accordance
with the IST Program. Therefore, these valves leakage is not
included as containment leakage.

This SR has been modified by a Note that states that these valves are
only required to meet the combined leakage rate in MODES 1, 2,

and 3, since this is when the Reactor Coolant System is pressurized
and primary containment is required. In some instances, the valves
are required to be capable of automatically closing during MODES
other than MODES 1, 2, and 3. However, specific leakage limits are
not applicable in these other MODES or conditions.

REFERENCES 1. FSAR, Chapter 15.

2. Final Policy Statement on Technical Specifications
Improvements, July 22, 1993 (58 FR 39132).

3. 10 CFR 50, Appendix J, Option B.
4. FSAR, Section 6.2.
5. NEDO-30851-P-A, "Technical Specification Improvement

Analyses for BWR Reactor Protection System,"
March 1988.

(continued)
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Containment Pressure
B36.1.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operations to preserve
the initial conditions assumed in the accident analysis for a Design Basis
Accident (DBA) or loss of coolant accident (LOCA).

APPLICABLE Primary containment performance is evaluated for the entire spectrum of
SAFETY break sizes for postulated LOCAs (Ref. 1). Among the inputs to the DBA is
ANALYSES the initial primary containment internal pressure (Ref. 1). Analyses assume

an initial containment pressure of -1.0 to 2.0 psig. This limitation ensures
that the safety analysis remains valid by maintaining the expected initial
conditions and ensures that the peak LOCA containment internal pressure
does not exceed the maximum allowable.

The maximum calculated containment pressure occurs during the reactor
blowdown phase of the DBA, which assumes an instantaneous recirculation
line break. The calculated peak containment pressure for this limiting event

is sig (Ref. 1).
Eprorei ) (4.9

The minimum containment pressure occurs during an inadvertent spray
actuation. The calculated minimum drywell pressure for this limiting event is

-4.72 psig. (Ref. 1)

Containment pressure satisfies Criterion 2 of the NRC Policy Statement.
(Ref. 2)

LCO In the event of a DBA, with an initial containment pressure -1.0 to 2.0 psig,
the resultant peak containment accident pressure will be maintained bielow
the containment design pressure. The containment pressure is defined to
include both the drywell pressure and the suppression chamber pressure.

(Ref. 1)

(cortinued)
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RHRSW System and UHS
B3.7.1

B3.7 PLANT SYSTEMS

B3.7.1 Residual Heat Removal Service Water (RHRSW) System and the
Ultimate Heat Sink (UHS)

BASES

BACKGROUND  The RHRSW System is designed to provide cooling water for the Residual
Heat Removal (RHR) Systemn heat exchangers, required for a safe reactor
shutdown following a Design Basis Accident (DBA) or transient. The
RHRSW 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.

The RHRSW System consists of two independent and redundant |
subsystems. Each subsystem is made up of a header, one pump, a

suction source, valves, piping, heat exchanger, and associated
instrumentation. Either of the two subsystems is capable of providing the
required cooling capacity to maintain safe shutdown conditions. The two
subsystems are separated so that failure of one subsystem will not affect

the OPERABILITY of the other subsystem. One Unit 1 RHRSW

subsystem and the associated (same division) Unit 2 RHRSW subsystem l
constitute a single RHRSW loop. The two RHRSW pumps in a loop can

each, independently, be aligned to either Unit's heat exchanger. The
RHRSW System is designed with sufficient redundancy so that no single
active component failure can prevent it from achieving its design function.

The RHRSW System is described in the FSAR, Section 9.2.6,

- Reference 1.

Cooling water is pumped by the RHRSW pumps from the UHS through
the tube side of the RHR heat exchangers. After removing heat from the
RHRSW heat exchanger, the water is discharged to the spray pond (UHS)
by way of the UHS return loops. The UHS return loops direct the retura
flow to a network of sprays that dissipate the heat to the atmosphere or

directly to the UHS via a bypassA[/@) @
The system is initiated manually from the control room¥.The system czn

be started any time the LOCA signal is manually overridden or clears.
-

F.’X(P,O7L ‘)4(' ﬂ( J'/Jrz;\/ qrr-\7 4‘//)40’ m-tn-ss/
Ve /V‘(f 744171' Qn" opers 7/<a/ /O(g //), 7n AL e
evn\.?" off a -F’g,/...,-.e ,'/C 7"4Q ..r',Or“a; Srray
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(continued)
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RHRSW System and UHS
B3.71

BACKGROUND
(continued)

_addition. The UHS is described in the FSAR, Section 9.2.7 (Reference 1).

The ultimate heat sink (UHS) system is composed of a 350,000 cubic: foot
spray pond and associated piping and spray risers. Each UHS return loop
contains a bypass line, a large spray array and a small spray array. The
purpose of the UHS is to provide both a suction source of water and a retum
path for the RHRSW and ESW systems. The function of the UHS is to
provide water to the RHRSW and ESW systems at a temperature less than
the 87°F design temperature of the RHRSW and ESW systems. UHS
temperature is maintained less than the design temperature by introducing
the hot return fluid from the RHRSW and ESW systems into the spray loops
and relying on spray cooling to maintain temperature. The UHS is dessigned
to supply the RHRSW and ESW systems with all the cooling capacity
required during a combination LOCA/LOORP for thirty days without fluid

APPLICABLE
SAFETY
ANALYSES

The RHRSW 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 RHRSW System to support long term cooling of
the reactor or primary containment is discussed in the FSAR, Chapters 6
and 15 (Refs. 2 and 3, respectively). These analyses explicitly assurne that
the RHRSW System will provide adequate cooling support to the equipment
required for safe shutdown. These analyses include the evaluation cf the
long term primary containment response after a design basis LOCA.

The safety analyses for long term cooling were performed for various:
e worst case single failure that

combinations of RHR S

OPERABLE RHRSW subsystem and the associated RHR System is
assumed to occur 30 minutes after a DBA. In this case, the maximum
suppression chamber water temperature and pressure are analyzed to be
below the design temperature of 220°F and maximum allowable pressure of

53 psig.

(continued)
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RHRSW System and UHS
B3.7.1

BASES (continued),
APFLICABLE
SAFETY
ANALYSES
(continued)
echnical Specifications
en for the existence of the
The RHRSW System, together with the UHS, satisfy Criterion 3 of the NRC
Policy Statement. (Ref. 4)
LCO Two RHRSW subsystems 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.

An RHRSW subsystem is considered OPERABLE when:
a. One pump is OPERABLE; and

b. An OPERABLE flow path is capable of taking suction from the UHS and
transferring the water to the RHR heat exchanger and returning it to the
UHS at the assumed flow rate, and

c. An OPERABLE UHS.

The OPERABILITY of the UHS is based on having a minimum water level at
the overflow weir of 678 feet 1 inch above mean sea level and a maximum
water temperature of 85°F; unless either unit is in MODE 3. If a unit enters
MODE 3, the time of entrance into this condition determines the appropriate
maximum ultimate heat sink fluid temperature. If the earliest unit to enter
MODE 3 has been in that condition for less than twelve (12) hours, the peak
temperature to maintain OPERABILITY of the ultimate heat sink remains at
85°F. If either unit has been in MODE 3 for more than twelve (12) hours but
less than twenty-four (24) hours, the OPERABILITY temperature of the
ultimate heat sink becomes 87°F. If either unit has been in MODE 3 for
twenty-four (24) hours or more, the OPERABILITY temperature of the:
ultimate heat sink becomes 88°F.

(continued)

—
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Insert B 3.7-3A

The UHS design takes into account the cooling efficiency of the spray arrays and the
eva)oration losses during design basis environmental conditions. The spray array bypass
header provides the flow path for the ESW and RHRSW system to keep the spray array
headers from freezing. The small and/or large spray arrays are placed in service to
dissipate heat returning from the plant. The UHS return header is comprised of the spray
array bypass header, the large spray array, and the small spray array.

The spray array bypass header is capable of passing full flow from the RHRSW and ESW
systems in each loop. The large spray array is capable of passing full flow from the
RHRSW and ESW systems in each loop. The small spray array supports heat dissipation
when low system flows are required.
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RHRSW System and UHS
i33.7.1

BASES (continued)

ACTIONS
(continued)

ray coolin ailare of
array valve jrrthe unaffecte
irrinsufficient spray coolifig capacity./The 72-hour —
“completion time is based on the fact that, although adequate UHS spray loop
capability exists during this time period, both units are affected and an
additional single failure results in a system configuration that will not meet
design basis accident requirements.

If an additional RHRSW subsystem on either Unit is inoperable, cooling
capacity less than the minimum required for response to a design basis
event would exist. Therefore, an 8-hour Completion Time is appropriate.
The 8-hour Completion Time provides sufficient time to restore inoperable
equipment and there is a low probability that a design basis event would
occur during this period.

B1

Required Action B.1 is intended to ensure that appropriate actions are: taken ‘
if one Unit 2 RHRSW subsystem is inoperable. Although designated and
operated as a unitized system, the associated Unit 1 subsystem is directly
connected to a common header which can supply the associated RHIR heat
exchanger in either unit. The Unit 1 subsystems are considered capzble of
supporting Unit 2 RHRSW subsystem when the Unit 1 subsystem is
OPERABLE and can provide the assumed flow to the Unit 2 heat exchanger.

A Completion time of 72 hours, when one Unit 1 RHRSW subsystem is not I
capable of supporting the Unit 2 RHRSW subsystems, is allowed to restore

the Unit 2 RHRSW subsystem to OPERABLE status. In this configuration,

the remaining OPERABLE Unit 2 RHRSW subsystem is adequate to

perform the RHRSW heat removal function. However, the overall reliability

is reduced because a single failure in the OPERABLE RHRSW subsystem
(continued)
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Insert B 3.7-5A

With one spray array loop bypass valve not capable of being closed on demand, the
associated Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function
of the affected UHS return loop. As a result, the associated RHRSW subsystem must be

declared inoperable.

With one spray array loop bypass valve not capable of being opened on demand, the
asscciated Unit 1 and Unit 2 RHRSW subsystems and ESW subsystem are not provided a
return path to the UHS. As a result, the associated RHRSW subsystems and ESW
subsystem must be declared inoperable.

With one spray array bypass manual valve not capable of being closed, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function of the
affected UHS return path if the spray array bypass valve fails to close. As a result, the
associated RHRSW subsystems must be declared inoperable.

With one spray array bypass manual valve not open, the associated Unit 1 and Unit 2
RHRSW subsystems and ESW subsystem are not provided a return path to the UHS. As
a result, the associated RHRSW subsystems and ESW subsystem must be declared

inoperable.

With one large spray array valve not capable of being opened on demand, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the full required spray cooling
capability of the affected UHS return path. With one large spray array valve not capable
of being closed on demand, the associated Unit 1 and Unit 2 RHRSW subsystems cannot
use the small spray array when loop flows are low as the required spray nozzle pressure is
not achievable for the small spray array. As a result, the associated RHRSW subsystems
mus: be declared inoperable.

With one small spray array valve not capable of being opened on demand, the associated
Unit 1 and Unit 2 RHRSW subsystems cannot use the spray cooling function of the
affected UHS return path for low loop flow rates. For a single failure of the large spray
array valve in the closed position, design bases LOCA/LOOP calculations assume that
flow is reduced on the affected loop within 3 hours after the event to allow use of the
small spray array. With one small spray array valve not capable of being closed on
demand, the associated Unit 1 and Unit 2 RHRSW subsystems cannot use the large spray
array for a flow path as the required nozzle pressure is not achievable for the large spray
arrav. As aresult, the associated RHRSW subsystems must be declared inoperable.

Insert B 3.7-5B

With any UHS return path valve listed in Tables 3.7.1-1, 3.7.1-2, or 3.7.1-3 inoperable,
the UHS return path is no longer single failure proof.



BASES (continued)
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RHRSW System and UHS
B 3.7.1

SURVEILLANCE

]
REQUIREMENTS SR 3.7.1.5 UHS nefucm head

(continued)

—>

large spray array valves are required to open in order for the
UHS to perform its design function. These valves are manually actuaied
from either the control room or the remote shutdown panel, under station
operating procedure, when the RHRSW system is required to remove
energy from the reactor vessel or suppression pool. A large spray array
valve is considered inoperable if it cannot be opened on demand, because
the valve must be opened to allow spray cooling to occur. This SR
demonstrates that the valves will move to their required positions when
required. The 92-day Test Frequency is based upon engineering judgement
and operating/testing history that indicates this frequency gives adequate
assurance that the valves will move to their required positions when

required.

REFERENCES

. FSAR, Section 9.2.6.

-t

2. FSAR, Chapter 6.

3. FSAR, Chapter 15.

4. Final Policy Statement on Technical Specifications Improvements,
July 22, 1993 (58 FR 39132).

/:_(: bserk BZ.A-6ch
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Insert B 3.7-6cA

SR3.7.1.6

——

The: small spray array valves HV-012224A2 and B2 are required to be
closed in order for the UHS to perform its design function. These valves are
manually actuated from the control room or the remote shutdown panel,
under station operating procedure, when the RHRSW system is required to
rem.ove energy from the reactor vessel or suppression pool. A small spray
arrey valve is considered inoperabile if it cannot be closed when required to
support design bases analyses lineups. The small spray array valve has to
be closed for the large spray array to be capable of design bases cooling
capacity. This SR demonstrates that the valves will move to their required
positions when required. The 92-day Test Frequency is based upon
engineering judgment and operating/testing history that indicates this
frequency gives adequate assurance that the valves will move to their
required positions when required.

SR3.7.1.7

The spray array bypass manual valves 012287A and B are required to be
closed in the event of a failure of the spray array bypass valves to close in
order for the UHS to perform its design function. A spray array bypass
manual valve is considered inoperable if it is not capable of being closed in a
timely manner as described in the design bases analyses (3 hours from the
time: the spray array bypass valve fails to close and the UHS temperature
exceeds the requirements in SR 3.7.1.2.)
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B 3.7 PLANT SYSTEMS
B3.7.2 Emergency Service Water (ESW) System

BASES

BACKGROUND

The ESW System is designed to provide cooling water for the removal of
heat from equipment, such as the diesel generators (DGs), residual heat
removal (RHR) pump coolers, and room coolers for Emergency Core
Cooling System equipment, required for a safe reactor shutdown following
a Design Basis Accident (DBA) or transient. Upon receipt of a loss of
offsite power or loss of coolant accident (LOCA) signal, ESW pumps are
automatically started after a time delay.

The ESW System consists of two independent and redundant
subsystems. Each of the two ESW subsystems is made up of a header,
two pumps, a suction source, valves, piping and associated
instrumentation. The two subsystems are separated from each other so
an active single failure in one subsystem will not affect the OPERABILITY
of the other subsystem. A continuous supply of water is provided to ESW
from the Service Water System for the keepfill system. This supply is not
required for ESW operability.

Cooling water is pumped from the Ultimate Heat Sink (UHS) by the ESW
pumps to the essential components through the two main headers. After
removing heat from the components, the water is discharged to the spray

pond (UHS) by way of a network of sprays that dissipate the heat to the
atmosphere or directly to the UHS via a bypasMD

APPLICABLE
SAFETY
ANALYSES

Sufficient water inventory is available for all ESW System post LOCA
cooling requirements for a 30 day period with no additional makeup water
source available. The ability of the ESW System to support long term
cooling is assumed in evaluations of the equipment required for safe
reactor shutdown presented in the FSAR, Chapters 4 and 6 (Refs. 1

and 2, respectively). _

The ability of the ESW System to provide adequate cooling to the
identified safety equipment is an implicit assumption for the safety
analyses evaluated in References 1 and 2. The ability to provide onsite
emergency AC power is dependent on the ability of the ESW System to
cool the DGs. The long term cooling capability of the RHR and core spray
pumps is also dependent on the cooling provided by the ESW System.

The ESW System satisfies Criterion 3 of the NRC Policy Statement.
(Ref. 3)

(continued)
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ESW System
B3.7.2
BASES
LCO The ESW subsystems are independent of each other to the degree that

each has separate controls, power supplies, and the operation of one
does not depend on the other. In the event of a DBA, one subsystem of
ESW is required to provide the minimum heat removal capability assuried
in the safety analysis for the system to which it supplies cooling water. To
ensure this requirement is met, two subsystems of ESW must be
OPERABLE. At least one subsystem will operate, if the worst single
active failure occurs coincident with the loss of offsite power.

A subsystem is considered OPERABLE when it has two OPERABLE
pumps, and an OPERABLE flow path capable of taking suction from the
UHS and transferring the water to the appropriate equipment and
retumning flow to the UHS. If individual loads are isolated, the affected
components may be rendered inoperable, but it does not necessarily
affect the OPERABILITY of the ESW System. Because each ESW
subsystem supplies all four required DGs, an ESW subsystem is
considered OPERABLE if it supplies at least three of the four DGs
provided no single DG does not have an ESW subsystem capable of

supplying flow.

An adequate suction source is not addressed in this LCO since the
minimum net positive suction head of the ESW pumps is bounded by the
Residual Heat Removal Service Water System requirements (LCO 3.7.1,
"Residual Heat Removal System and Ultimate Heat Sink (UHS)").

The ESW return loop requirement, in terms of operable UHS return paths
or UHS spray capacity, is also not addressed in this LCO. UHS
operability, in terms of the return loop and spray capacity is addressed in
the RHRSW/ UHS Technical Specification (LCO 3.7.1, “Residual Heat

APPLICABILITY  In MODES 1, 2, and 3, the ESW System is required to be OPERABLE to
support OPERABILITY of the equipment serviced by the ESW System:.
Therefore, the ESW System is required to be OPERABLE in these

MODES.

In MODES 4 and 5, the OPERABILITY requirements of the ESW System
is determined by the systems it supports.

(continued)
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B37 PLANT SYSTEMS

B3.7.6 Main Turbine Bypass System

BASES

C23)

BACKGROUND

N

The Main Turbine Bypass System is designed ¢f control steam pressure when
reactor steam generation exceeds turbine reglirements during unit startup,
sudden load reduction, and cooldown. It aljjws excess steam flow from the
reactor to the condenser without going thipligh the turbine. The full bypass
capacity of the system is approximately of the Nuclear Steam Supply
System rated steam flow. Sudden load reductions within the capacity of the
steam bypass can be accommodated without reactor scram. The Main
Turbine Bypass System consists of five valves connected to the main steam
lines between the main steam isolation valves and the turbine stop valve

.bypass valve chest. Each of these five valves is operated by hydraul ¢

cylinders. The bypass valves are controlled by the pressure regulaticn
function of the Turbine Electro Hydraulic Control System, as discussed in the
FSAR, Section 7.7.1.5 (Ref. 1). The bypass valves are normally closed, and
the pressure regulator controls the turbine control valves that direct all steam
flow to the turbine. If the speed governor or the load limiter restricts steam
flow to the turbine, the pressure regulator controls the system pressure by
opening the bypass valves. When the bypass valves open, the steara flows
from the bypass chest, through connecting piping, to the pressure breakdown
assemblies, where a series of orifices are used to further reduce the steam
pressure before the steam enters the condenser.

APPLICABLE
SAFETY
ANALYSES

The Main Turbine Bypass System has two modes of operation. A fast
opening mode is assumed to function during the turbine generator load
rejection, turbine trip, and feedwater controller failure transients as discussed
in FSAR Sections 15.2.2, 15.2.3, and 15.1.2 (Refs. 2, 3, and 4). A pressure
regulation mode is assumed to function during the control rod withdrawal
error and recirculation flow controller failure transients as discussed in FSAR
Sections 15.4.2 and 15.4.5 (Refs. 5 and 6). Both modes of operation are
assumed to function for all bypass valves assumed in the applicable safety
analyses. Opening the bypass valves during the above transients rnitigates
the increase in reactor vessel pressure, which affects both MCPR and LHGR
during the event. An inoperable Main Turbine Bypass System may result in
a MCPR and / or LHGR penalty.

The Main Turbine Bypass System satisfies Criterion 3 of the NRC Policy
Statement. (Ref. 7)

(continued)
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BASIZS (continued)

LCO

The Main Turbine Bypass System fast opening and pressure regulation modes
are required to be OPERABLE to limit the pressure increase in the main steam
lines and reactor pressure vessel during transients that cause a pressurization
so that the Safety Limit MCPR and LHGR are not exceeded. With the Main
Turbine Bypass System inoperable, modifications to the MCPR limits (1.CO
3.2.2, “MINIMUM CRITICAL POWER RATIO (MCPR)”) and LHGR limits (LCO
3.2.3, “LINEAR HEAT GENERATION RATE (LHGR)") may be applied to allow
this LCO to be met. The MCPR and LHGR limits for the inoperable Main
Turbine Bypass System are specified in the COLR. An OPERABLE Main
Turbine Bypass System requires the bypass valves to open in response to
increasing main steam line pressure. Licensing analyses credit an OPI=RABLE
Main Turbine Bypass System as having both the bypass valve fast opening
mode and pressure regulation mode. The fast opening mode is required for
transients initiated by a turbine control valve or turbine stop valve closure. The
pressure regulation mode is required for transients where the power increase
exceeds the capability of the turbine control valves.

The cycle specific safety analyses assume a certain number of OPERAELE main
turbine bypass valves as an input (i.e., one through five). Therefore, the Main
Turbine Bypass System is considered OPERABLE when the number of
OPERABLE bypass valves is greater than or equal to the number assumed in the
safety analyses. The number of bypass valves assumed in the safety arialyses is
specified in the COLR. This response is within the assumptions of the applicable

APPLICABILITY

analysis (Refs. 2 - 6).
4 ' 2.
S/

ABLE at >@8% RTP to
not violated during all

The Main Turbine Bypass System is required to be

ensure that the fuel cladding integrity Safety Limj
applicable transients. As discussed in the rLCOs 3.2.2 and 3.2.3,

sufficient margin to these limits exists at % RTP. Therefore, these
requirements are only necessary when operating at or above this power level.

ACTIONS

Al
If the Main Turbine Bypass System is inoperable and the MCPR and LH(GR limits

for an inoperable Main Turbine Bypass System, as specified in the COLR, are not
applied, the assumptions of the design basis transient analysis may not be met.

/(cx:ntinued)
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B3.7.6

ACTICNS

A.1 (continued)

Under such circumstances, prompt action should be taken to restore th2 Main
Turbine Bypass System to OPERABLE status or adjust the MCPR and LHGR
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.

. =

If the Main Turbine Bypass System cannot be restgréd to QPERABLE status or
the MCPR and LHGR limits for an inoperable Maih Turbj ypass System are
not applied, THERMAL POWER must be edto o RTP. As discussed
in the Applicability section, operation at o RTP results in sufficient margin to
the required limits, and the Main Turbine Bypass System is not requirecl to
protect fuel integrity during the applicable 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 and without
challenging unit systems. :

SURVEILLANCE
REQUIREMENTS

SR 3.7.61

Cycling each required main turbine bypass valve through one complete cycle of
full travel (including the fast opening feature) demonstrates that the valves are
mechanically OPERABLE and will function when required. The 31-day
Frequency is based on engineering judgment, is consistent with the prccedural
controls governing valve operation, and ensures correct valve positions.
Operating experience has shown that these components usually pass the SR
when performed at the 31 day Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

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 (simulate automatic actuation), the valves will actuate 1o their
required position. The 24 month Frequency is based on the need to

(continued)
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B3.7.8 Main Turbine Pressure Regulation System

BASES

BACKGROUND

The Main Turbine Pressure Regulation System is designed to control main
steam pressure. The Main Turbine Pressure Regulation System contains two
pressure regulators which are provided to maintain primary system pressure
control. They independently sense pressure just upstream of the main
turbine stop valves and compare it to two separate setpoints to create
proportional error signals that produce each regulator's output. The outputs
of both regulators feed into a high value gate. The regulator with th2
highest output controls the main turbine control valves. The lowest
pressure setpoint gives the largest pressure error and thereby the largest
regulator output. The backup regulator is nominally set 3 psi higher giving a
slightly smaller error and a slightly smaller effective output of the controller.
The main turbine pressure regulation function of the Turbine Electro Hydraulic
Control System is discussed in the FSAR, Sections 7.7.1.5 (Ref. 1) and
15.2.1 (Ref. 2).

APPLICABLE
SAFETY
ANALYSES

A downscale failure of the primary or controlling pressure regulator as
discussed in FSAR, Section 15.2.1 (Ref. 2) will cause the turbine control
valves to begin to close momentarily. The pressure will increase, because
the reactor is still generating the initial steam flow. The backup regulator

- will reposition the valves and re-establish steady-state operation above the

initial pressure equal to the setpoint difference which is nominally 3 psi.
Provided that the backup regulator takes control, the disturbance is mild,
similar to a pressure setpoint change and no significant reduction in fuel
thermal margins occur.

Failure of the backup pressure regulator is also discussed in FSAR, Section
15.2.1. If the backup pressure regulator fails downscale or is out of service
when the primary regulator fails downscale, the furbine control vaive:s
(TCVs) will close in the servo or normal operating mode. Since the TCV
closure is not a fast closure, there is no loss of EHC pressure to provide an
anticipatory scram. The reactor pressure will increase to the point that a
high neutron flux or a high reactor pressure scram is initiated to shut down
the reactor. The increase in flux and pressure affects both MCPR and
LHGR during the event. An inoperable Main Turbine Pressure Regulation
System may result in a MCPR and / or LHGR penalty.

The Main Turbine Pressure Regulation System satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii).

(continued)
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B3.7.8

ACTIONS

B.1

if the Main Turbine Pressure Regulation System cannot be restored to
OPERABLE status or the MCPR and LHGR limits for an inoperable Main
Turbine Pressure Regulation System are not applied, THERMAL POWER
must be reduced to < 23% RTP. As discussed in the Applicability section,
operation at < 23% RTP results in sufficient margin to the required limits, and
the Main Turbine Pressure Regulation System is not required to protect fuel
integrity during the applicable transients.

The 4-hour Completion Time is reasonable, based on operating experience,

-to reach the required unit conditions from full power conditions in an crderly

manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.8.1

Verifying that both Main Turbine Pressure Regulators can be independently
used to control pressure demonstrates that the Main Turbine Pressure
Regulation System is OPERABLE and will function as required. The 92-day
Frequency is based on engineering judgment, is consistent with the
procedural controls governing pressure regulator operation, and ensures
proper control of main turbine pressure. Operating experience has shiown
that these components usually pass the SR when performed at the 92-day
Frequency. Therefore, the Frequency is acceptable from a reliability
standpoint.

SR 37.8.2

The Main Turbine Pressure Regulators are designed so that a downscale
failure of the controlling regulator will result in the backup regulator
automatically assuming control. This SR demonstrates that, with the failure
of the controlling pressure regulator, the backup pressure regulator will
assume control. The 24-month Frequency is based on the need to perform
this Surveillance under the conditions that apply during a unit outage or unit
start-up and because of the potential for an unplanned transient if tre
Surveillance were performed with the reactor at power. Operating
experience has shown the 24-month Frequency, which is based on the
refueling cycle, is acceptable from a reliability standpoint.

(continued)
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BASES

REFERENCES 1. FSAR, Section7.7.1.5.

2. FSAR, Section 15.2.1.

(contihued)
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