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SUSQUEHANNA STEAM ELECTRIC STATION

PROPOSED LICENSE AMENDMENT

NUMEERS 289 FOR UNIT 1 OPERATING LICENSE NO. NPF-14

AND 257 FOR UNIT 2 OPERATING LICENSE NO. NPF-22

STANDBY LIQUID CONTROL SYSTEM Docket Nos. 50-387
PL.A-6049 and 50-388

Reference: PPL Letter PLA-6002, Brirnt T. McKinney (PPL) to USNRC, “Susquehanna Steam Electriz
Station Proposed License Amendment Numbers 285 for Unit 1 Operating License No.
NPF-14 and 253 for Unit 2 Operating License No. NPF-22 Constant Pressure Power
Uprate,” dated March 31, 2006.

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
Technical Specifications (TS), as described in the enclosure.

The proposed change would modify the Standby Liquid Control System (SLC) for single
pump operation and use of enriched Boron, which would increase operating margin.

During a meeting with NRC staff on April 5, 2006, to discuss the PPL Constant Pressure
Power Uprate (CPPU) License Amendment Request (LAR), provided in Reference 1,
PPL indicated that the approval of the proposed change to the Standby Liquid Control
System was needed to support the scheduled Spring 2007 outage. Because the proposed
change is contained in the CPPU LAR, approval of which has been requested by

June 30, 2007, it was agreed that this separate LLAR for the modification of the SLC
system would be submitted. PPL is not planning modifications of the CPPU LAR until
completion of the ongoing acceptance review of the CPPU LAR.

The description and technical evaluation of the proposed change is contained in the
enclosure.

As demonstrated in the enclosed evaluation, the proposed amendment does not involve a
significant hazard consideration.
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PPL plans to implement the change for Unit 2 before restart from the refueling outage:
currently planned for the Spring 2007. Therefore, to support the PPL schedule for the
outage, PPL requests that the proposed change be approved by February 1, 2007.

Impleranentation of the changes are planned to be completed during the Spring refueling
outages in 2007 for Unit 2 and 2008 for Unit 1.

The enclosure to this letter contains PPL's evaluation of this proposed change. Includzsd
are a description of the proposed change, technical analysis of the change, regulatory
analysis of the change (No Significant Hazards Consideration and the Applicable
Regulztory Requirements/Criteria), and Environmental Consideration.

Attachment 1 is a mark-up of the Technical Specifications showing the proposed
changes.

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

There are no regulatory commitments associated with the proposed change.
The need for the change has been discussed with the SSES NRC Project Manager.

The proposed change has 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: /-/——é%—OC

B. T. McKinney
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Enclosure:
PPL Susquehanna Evaluation of the Proposed Change

Attachments:

Attachment 1 Proposed Technical Specification Changes (Mark-up)

Attachment 2 Changes to Technical Specifications Bases Pages
(Mark-up, Provided for Information)

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



Attachment 1 to PLA-6049

Proposed Operating License and

Technical Specifications Changes
(Mark-up)




Technical Specifications Changes“
Unit 1
(Mark-up)




PPL Rev. 1

SLC SYSTEM
3.1.7
2.1 REACTIVITY CONTROL SYSTEMS
3.1.7  Standby Liquid Control (SLC) System
LCO 3.1.7 Two SLC subsystems shall be OPERABLE.
APPLICABILITY: MODES 1and 2.
ACTIONS
CONDITION // REQUIRED ACTION KZOMPLETION TIVE

A.1 Restore concentration of
sodium pentaborate in solut;on

to within hmxts ;’

A.  Concentration of sodium
pentaborate in solution
within limits of Figure
3.1.7-1.

B. One SLC subsystem B.1 Restore SLC subsystem to
inoperable for reasons OPERABLE status.

other than Condition A.

(. 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 (/G%d%ntﬂ@



SURVEILLANCE REQUIREMENTS

PPL Rev. 1
SLC System
3.1.7

WITHIN THE L mTs
OF Floure 3.0LT-1. )

-SURVEILLANCE / FREQUENCY
SF. 3.1.7.1  Verify available volume g sodlum pentaborate 24 hours
solution i -
SF. 3.1.7.2  Verify temperature of sodium pentaborate solution | 24 hours
is within the fimits of Figure 3.1.7-2. -
Sk 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 concenlratlon o sdu u pentaborate in | 31 days
solution is Swelght-porcent-ard within the
Inmlts of Figure 3.1 7-1
AND

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

SUSQUEHANNA - UNIT 2

3.1-21

{continued)

Amefidment™ 51



PPL Rev. 1

SLC SYSTEM
3.1.7
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.1.76  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 corre
position. Yo 0
SR 3.1.7.7  Verify each pump develops a flowrate = gpm | In accordance with the
at a discharge pressure 2 sig. Inservice Testing Program
SR 3.1.7.8  Verify flow through one SLC subsystem pump into | 24 months on a
reactor pressure vessel. STAGGERED TEST BASIS
SR 3.1.7.9  Verify all heat traced piping be’tween 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 1

T wserr 3. [~ 22A

TS/3.1-22



Insert 3.1-22A

SURVEILLANCE - FREQUENCY

SR 3.1.7.10 Vérify sodium pentaborate enrichmen is = 88 atom | Prior to addtion
percent B-10. to SLC tank.




PPL Rev. 1
SLC SYSTEM
3.1.7

FIGURE 8.17-1 . .
Sodium Pentaborsie Solution V ersus Concentration Requirements
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SUSQUEHANNA - UNIT 1 3.1-23 Amendment 178



Insert 3.1-23A

FIGURE 3.1.7-1
Sodium Pentaborate Solution Volume Versus
Concentration Requirements
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Technical Specifications Changes
Unit 2
(Mark-up)




3.1 REACTIVITY CONTROL SYSTEMS

3.4.7 Standby Liquid Control (SLC) System

LCO 3.1.7 Two SLC subsysterns shall be OPERABLE.

PPL Rev. 1
SLC System
3.1.7

APPLICABILITY: MODES 1and 2.
IS ~NOT @
AGTIONS
CONDITION J/ REQUIRED AGTION OMPLETION TIME

A. Concentration of sodium
pentaborate in solution,

Figure 3.1.7-1.

A1

Restore concentration of
sodium pentaborate in solution
to within limits ¢

B. One SLC subsystem B.1 Restore SLC subsystem to
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 2 3.1-20 Endment )



SURVEILLANCE REQUIREMENTS

WITHIN THE Lira1TS
OF FIG UuRFE 3.7~ 1

PPL Rev. I
SLC System
3.1.7

SURVEILLANCE / FREQUENCY
SR 3.1.7.1  Verify available volume ofSodium pentaborate 24 hours
solution isE 45879
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 centration of sodium pentaborate in | 31 days
solution is 7weight Fergenand within the
limits of Figure 3.1.7-1. ol "
AND

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

SUSQUEHANNA - UNIT 2

3.1-21

(continued)



PPL Rev. 1
SLC System
317

SURVEILLANCE REQUIREMENTS _(continued)

SURVEILLANCE FREQUENCY

€R 3.1.7.6  Verify each SLC subsystem manual and power 31 days
operated valvé 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. : /
e
SR 3.1.7.7  Verify each pump develops a floyrrate 2@%’1 In accordance with the
sig. Inservice Testing Program

at a discharge pressure 2!

SR 3.1.7.8  Verily flow through one SLC subsystem pump into | 24 months on a
reactor pressure vessel. STAGGERED TEST BASIS

$R 3.1.7.9  Verify all 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 TS /3.1-22 @@8)



Insert3.3-22A

SURVEILLANCE ' FREQUENCY

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




PPL Rev. 1
SLC System
3.1.7

Z
FIGURE 3.1.7- /
Sodium Pentabogdle Solution Volume Vefsus Concentration Rﬁq rements -
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Insert 3.1-23A

FIGURE 3.1.7-1

Sodium Pentaborate Solution Volume Versus
Concentration Requirements
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Attachment 2 to PLA-6049

Proposed Technical Specifications Bases Changes
(Mark-up)




Technical Specifications Bases Changes
Unit 1
. (Mark-up)




BASES

PPL Rev. 1
SLC System
B 3.1.7

APPLICABLE

SAFETY

ANALYSES
(continued)

the residual heat removal shutdown cooling piping and in the recirculation
loop piping. This quantity of borated solulion 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 concentraiion nsures compliance with
the requirements of 10 CFR50.62 (Ref.1):

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 imporiant to public health and safety.
Thus, it is retained in the Technical Specifications.

1.CO

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 1o 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 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 @:’__{C@



PPL Rev. 1
SLC System
' B 3.1.7

BASES

ACTIONS Al

oncentration required for cold shdtdown (original Hicensing basis),
restored to within limits > 13.64veight percent in/
or

eir

failing to reet the LCO. |
subsys{em is inoperable/and that subsyste
OPERABLE, the LCOnay already have
sitation could lead 36 a total duration
ollowed by 3 da

indefinitely

This Gdmpletion Time aljgws for an exception

If one SLC subsysiem 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)

SUSQUEHANNA - UNIT 1 B 3.1-41 @@




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.



PPL Rev. 1
SLC System
B 3.1.7

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.

If both SLC subsystems are inoperable for reasons other than Condition A
at least one subsystem must be resiored 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)

B 3.1-42 @E@

SUSQUEHANNA - UNIT 1



EASES

PPL Rev. 1 -
SLC System
B 3.1.7

SURVEILLANCE
REQUIREMENTS
(continued)

40.0)

each S System pump develops a flow rate 2 Fm

Demonstrating thg
at a discharge pressure 2(38D8)psig without actuating the pump’s relief valve

ensures that pdmp performance has not degraded during the fuel cycle.
sig 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 reaclivity 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 Frequency
of this Surveillance is in accordance with the Inservice Testing Program.

SR 3.1.7.7

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 fo perform this Surveillance under the conditions that apply
during a plant outage and the polential 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)

SIUSQUEHANNA - UNIT 1 TS /B 3.1-45 (RéystopA)



PPL Rev. 1
SLC System
B 3.1.7

BASES

SURVEILLANCE SR 3.1.7.8and 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
SL.C 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 cf

Figure 3.1.7-2.

>

REFERENCES 1. 10 CFR 60.62.

2. FSAR,_ Section 9.3.5. -

3.  Final Policy Statement on Technical Speciﬁcétions Improvements,
July 22, 1993 (58 FR 39132).

L wser7r B3 [-49¢A

SUSQUEHANNA - UNIT 1 B 3.1-46 c gevE' Br 0
s



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 {0 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.



Technical Specifications Bases Changes
| Unit 2
(Mark-up)




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 ths
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 WW ensures compliance with the:
requirements of 10 CFR 50.62 (Ref.T).

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 1o 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
reaclivity 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 &, only a single control rod can bz
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 withdrawa.

(continusd)

SUSQUEHANNA - UNIT 2 TS /B 3.1-40 @@



PPL Rev. 1
SLC System
B 3.1.7

BASES _(continued) - Zwseer B83.1- ‘/( A

ACTIONS

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)

SUSQUEHANNA - UNIT 2 TS/ 8 3.1-41 @E@




Insert B 3.1- 41A

Al

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
resstored 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
SL.C System function and the low probability of an event occurring concurrert
with the failure of the Control Rod Drive (CRD) System to shut down the plart.

ifne for Required Agtion B.1 establishes2 limit on the

The second Completion

have been pdét met for up 10 3 dp¥fs. This situation codild lead 1o a total
duration of 10 days (3 days ip-Condition A, followed’by 7 days in Con
since jritial failure of the LZO, to restore the SLEYSystem. Then copicentration

OPERABLE. This ¢guld continue indefinitely/

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 shul down the reactor.

(continued)

SUSQUEHANNA - UNIT 2 TS/B 3.1-42 @@



BASES

PPL Rev. 1
SLC Systern
B3.1.7

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.1.7.7

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 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 sforage 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 baich 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 {ested every 48 months at alternating 24 month intervals. The Surveillance
may be performed in separate sleps to prevent injecting solution into the RPV,
An acceptable method for verifying flow from the pump to the RPV is to purnp
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
potentiai 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 siandpoint.

Demonstrating that all heat traced piping between the boron solution
storage tank and the suction inlet to the injection

(continued)

SUSQUEHANNA - UNIT 2 TS /B 3.1-45 vist 1@



PPL Rev. 1
SLC System
B 3.1.7

BASES

SURVEILLANCE SR 3.1.7.8and SR 3.1.7.9 (continued)

REQUIREMENTS
pumps is unblocked ensures that there is a functioning flow path for injecting

the sodium peniaborate solution. An acceptable method for verifying that the
suction piping is unblocked is to pump from the storage tank to the test tani.
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
precipilation 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, I, 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.

— =

REFERENCES 1. 10 CFR50.62.
2. FSAR, .Section 9.3.5.

3. Final Policy Statement on Technical Specifications Improvements,
July 22, 1993 (58 FR 39132).

T nseer B3.(-444

SUSQUEHANNA - UNIT 2 TS /B 3.1-46 Reysiond)



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 addiition to the
SL.C 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 com pliance.
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PPL Evaluation

SUBJECT: PPL SUSQUEHANNA EVALUATION OF PROPOSED CHANGES TO
UNIT 1 AND UNIT 2 TECHNICAL SPECIFICATION 3.7.1,
“STANDBY LIQUID CONTROL SYSTEM”

1. DESCRIPTION

PPL is proposing changes to the licensing basis to modify the Standby Liquid Control
System for the use of enriched Boron and single pump operation.

The proposal would change the Standby Liquid Control (SLC) system Technical
Specification (TS) 3.1.7. The change will be required to support the planned Susquehanna
Steam Electric Station (SSES) Constant Pressure Power Uprate (CPPU), but is not dependent
upon NRC approval of the uprate. Analysis supporting this change was performed based on
operation at 3952 MWt (the planned uprated power level). Operation at Current Licensed
Thermal Power (CLTP) with the proposed change is bounded by the analysis performed for
operation at 3952 MWt and is therefore acceptable at the current licensed power level. The
evaluation demonstrates continued compliance with 10 CFR 50.62.

PPL proposes to use an enriched sodium pentaborate solution. With enriched boron, a
reduced solution weight-percent and reduced solution volume are required. In addition, with
the replacement of the existing SLC solution, system operation can change from operation
requiring both pumps, to operation requiring only a single pump. This allows a reduction in
the required system flow and pump discharge pressure, due to a reduced system back
pressure.

The planned modifications to the SLC systems will be installed during the Unit 2 13th
Refueling Outage (currently scheduled to begin in the Spring of 2007) and the Unit 1 15th
Refueling Outage (currently scheduled to begin in the Spring of 2008). To support this
schedule, PPL requests that these amendments be issued by February 01, 2007.

2. PROPOSED CHANGE

The proposed changes to the SSES Units 1 and 2 SLC Technical Specifications, as shown in
Attachment 1, involve 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;




Enclosure to PLA-6049
Page 2 of 10

2) Revision of the restoring concentration of sodium pentaborate in solution 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) Deletion of 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 the 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 minimum pump flow rate from “41.2 gpm” to “40.0 gpm” in
SR 3.1.7.7;

8) Revision of the minimum pump discharge pressure from “1395 psig” to “1250 psig”
in SR 3.1.7.7;

9) 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.”; and

10) 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.

Technical Specification Bases Changes

PPL proposes to make the supporting changes to the Technical Specification Bases in

accordance with Technical Specification 5.5.10, “Technical Specifications (TS) Bases
Control Program.” Associated Bases changes for Units 1 and 2 are provided in Attachment

2, for irformation only.

3. BACKGROUND

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 satisfies 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.”

A new analysis was performed to determine the required boron weight-percent and
enrichment, as well as the minimum pump flow rate required to safely shutdown the reactor
from operation at 3952 MWt. Consistent with the requirements of 10 CFR 50.62, the
analysis assumed no control rod movement and failure of the Alternate Rod Insertion (ARI)
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system following a scram. The result demonstrated that the ATWS acceptance criteria for
critical plant parameters are satisfied.

The results of that analysis concluded that the requirements of 10 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%;

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

3) A reactor shutdown boron requirement of greater than or equal to 660 ppm, plus a
25% margin for leakage and imperfect mixing; and

4) A total system flow rate of 40.0 gallons per minute.

PPL intends to replace the existing sodium pentaborate solution with a solution as described
by items 1 and 2. Utilization of the enriched boron solution requires only a single pump to
operate for the system to fulfill its design requirements. Therefore, the overall reliability of
the SLC system is improved, since only one of the two pumps is required to operate.

In a separate license amendment request (Reference 1), PPL has proposed the
implementation of an Alternative Source Term (AST), which complies with the guidance
given in RG 1.183 and US NRC Standard Review Plan Section 15.0.1. Under the provisions
of that request, the SLC system can be used to maintain suppression pool pH level above 7.0
following any DBA-LOCAs, which could involve significant fission product releases. The
changes proposed by the modifications to TS 3.1.7 do not adversely affect this capability.

In another license amendment request (Reference 2), PPL has 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). ARTS/MELLLA supports operation of SSES
in a corz flow region which is above the current rated rod line. Implementation will increase
plant efficiency by updating the thermal limits requirements. The changes proposed by the
modifications to TS 3.1.7 do not adversely affect these requirements.

Precedent submittals for the use of an enriched sodium pentaborate solution are the Duane
Amold Energy Center, Fermi-2, Browns Ferry, and Hatch plants. Additionally, the
Brunswick approved license change (Reference 3) is specifically cited because it is a recent
precedent similar to this request.

4. TECHNICAL ANALYSIS

The Standby Liquid Control (SLC) system is designed to shut down the reactor from rated
power conditions to cold shutdown in the postulated situation that some or all of the control
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rods cannot be inserted. This manually operated system pumps a sodium pentaborate
solution into the vessel, to provide neutron absorption and achieve a sub-critical reactor
condition. The SLC system is designed to inject over a wide range of reactor operating
pressures.

SLC system shutdown capability (in terms of the required reactor boron concentration) is
re-evaluated for each fuel reload. Reload core design analyses are performed on a cycle-
specific basis to ensure that required reactivity margins are maintained. Current Technical
Specification requirements for cold shutdown margin are maintained by appropriate design
of the enrichment and burnable neutron absorber content of the fuel lattices and by judicious
placemznt of fresh and irradiated assemblies in the core. The boron shutdown concentration
of 660 ppm does not change. The total weight of natural boron required for cold shutdown
does nct change. TS reactivity control requirements at the most reactive conditions of the
core are met and confirmed using cycle-specific analyses.

The ATWS analysis results for operation at 3952 MWt (including operation in the
ARTS/MELLLA operating domain) indicated the need for an increase in the SLC system
boron injection rate to produce acceptable suppression pool temperature results. The
required concentrations of the SLC tank sodium pentaborate solution are being reduced, as
shown on the attached Technical Specification mark-ups (Attachment 1). The SLC system
neutron absorber solution boron enrichment is increased to 88 atom-percent and the
minimum solution concentration is reduced to 7 weight-percent. This also limits the reliance
on tank and piping heat tracing, thus increasing system reliability. Due to the neutron
absorber solution changes, the number of SLC system pumps required for injection may be
reduced to one. Based on these changes, an acceptable suppression pool temperature
response has been calculated.

The SLC system operation, using only one pump and with a sodium pentaborate solution
with properties within the acceptance region of the new proposed Figure 3.1.7-1, will limit
peak suppression pool temperature to a maximum of 206°F, which is within the SSES
suppression pool design limit of 220°F.

In addition to requiring acceptable peak suppression pool temperatures under ATWS
conditions, 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 4) provides guidance fo::
boron equivalency determinations. Equation 1-1 of that document was used to demonstrate
injection capacity equivalency as follows:

Q _M251 _C_E

=X 2
86 M 13 19.8
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Where: Q=SLC system flow rate;
'~ M251 = Reference plant, with 2517 dlameter vessel, mass of water in the reactor
and Recirculation System at hot rated conditions (Ibspy);
* M = Mass of water in the reactor and Recirculation System at hot rated
conditions (Ibspy);
C = Sodium pentaborate solution concentration (weight-percent); and,
E = Boron-10 isotope enrichment (19.8 atom-percent for natural boron).

Since SSES has a 251” diameter vessel, the value of M251/M is equal to 1. _Applying the
values of the remaining parameters, which were assumed in the ATWS analysis, yields:

2 xLx _88—_111 >1
8 13 19.8

Thus, this requirement of 10 CFR 50.62 is satisfied. _

There are no significant 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

capable of delivering the required minimum flow rate to the reactor vessel under worst case

postulated operating conditions. Since operation of only one pump is required, the margin

betwezn the maximum pump discharge pressure and the nominal setpoint of the pump

discharge relief valve is increased. This is mainly due to the reduced system back pressure
resulting from the lower pipe line flow losses.

Based on the results of the ATWS analysis, the maximum reactor lower plenum pressure
following the limiting ATWS event reaches 1220 psia during the time the SLC system is
analyzed to be in operation. However, due to the change to single-pump operation, the SLC
system pump discharge pressure is reduced from the current value of 1395 psig to the
proposed value of 1250 psig. The pressure margin for the SL.C system pump discharge relief
valves increases from 105 psig to 250 psig. This value is above the minimum value needed
to assure that the relief valves remain closed during SLC system injection. Therefore, there
is adequate margin to prevent the SLC system relief valve from lifting during SLC system
operation to meet the guidelines published in NRC Information Notice 2001-13 (Reference
5) '

In the event that the SL.C system is initiated before the time that the reactor pressure recovers
from the first transient peak, resulting in opening of the SLC system pump relief valves, the
reactor pressure must reduce sufficiently to ensure SLC system pump relief valve closure.
The analysis indicates that the reactor pressure reduces sufficiently from the first transient
peak to allow the SLC system pump relief valves to close.
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Conclusion

The SLC system continues to meet the requirements contained in 10 CFR 50.62(c)(4) for
SLC system injection capability for ATWS events. The combination of the neutron absorber
boron enrichment of 88 atom-percent, minimum solution concentration of 7 weight-percent,
and minimum SLC system pump flow rate of 40 gpm exceeds the equivalency in control
capacity to 86 gallons per minute of 13 weight-percent sodium pentaborate solution for a
251-inch inside diameter reactor vessel contained in 10 CFR 50.62(c)(4).

The revised SLC system neutron absorber solution contains sufficient boron to shut down the
reactor at cold shutdown conditions when operating at CLTP, including the 25% margin for
leakage and imperfect mixing. The required concentration of sodium pentaborate versus
volume has been determined for operation at 114% of CLTP. The results bound the results ar
CLTP.

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 given in RG 1.183 and US NRC Standard Review Plan 15.0.1 (Reference 1). In
that request, the SLC system could be used to maintain suppression pool pH level above 7.0
following DBA-LOCAs which involve significant fission product releases. That evaluation
demonstrates that the SLC system meets this post-LOCA suppression pool pH control design
function.

S. REGULATORY 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 discussed
below:

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

Response: No.

The proposed changes revise Technical Specification 3.1.7 for the Standby
Liquid Control (SLC) system to reflect new boron weight-percent and
enrichment requirements. In addition, the change to single pump operation
reduces the required SLC pump flow and discharge pressure required to
satisfy 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 support operation with 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
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proposed changes do not increase the probability of a previously evaluated
accident.

The SSES ATWS analysis was performed using 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. The analysis assumed
the use of only a single pump, versus two pumps. The results of the analysis
are that no fission product barriers are adversely challenged, and the
radiological consequences of previously evaluated accidents (i.e., ATWS) are
not increased.

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

2. Does the proposed change create the possibility of a new or different kind
of accident from any accident previously evaluated?

Response: No.

The proposed changes revise Technical Specification 3.1.7 for the SLC
system to reflect new boron weight-percent and enrichment requirements. In
addition, the change to single pump operation reduces the required SLC pump
flow and discharge pressure required to satisfy 10 CFR 50.62, thus increasing
the reliability of the system. A new Surveillance Requirement (SR 3.1.7.10)
is also added to verify the correct solution enrichment prior to addition of
inventory to the SLC tank. 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. 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 of a new or
different kind of accident from any previously evaluated.
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3. Does the proposed change involve a significant reduction in a margin of
safety?

Response: No.

The proposed changes revise Technical Specification 3.1.7 for the SLC
system to reflect new boron weight-percent and enrichment requirements. In
addition, the change to single pump operation reduces the required SLC pump
flow and discharge pressure required to satisfy 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 analysis was performed using 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 analysis assumed only a
single pump is in operation verses two pumps. The evaluation demonstrated
that the SLC system meets this post-LOCA suppression pool pH control
design function.

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

Conclusion

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 finding of “no significant

hazards consideration” is justified.
Applicable Regulatory Requirements / Criteria
5.2.1 Analysis

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 performed in support of the amendment 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



Enclosure to PLA-6049
Page 9 of 10

capability to adequately cool the core is maintained. The evaluations
performed in support of the amendment 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.

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

A review has determined that the proposed change would change a requirement with respect
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 criteria 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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