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MANUAL HARD COPY DISTRIBUTION
DOCUMENT TRANSMITTAL 2005-36863

EMPL#:028401 CA#: 0363

TO: ORGSR 08/31/2005

LOCATION: USNRC

FROM: NUCLEAR RECORDS DOCUMENT CONTROL CENTER (NUCSA-2)

THE FOLLOWING CHANGES HAVE OCCURRED TO THE HARDCOPY OR ELECTRONIC MANUAL ASSIGNED
TO YOU:

TSBl1 - TECHNICAL SPECIFICATION BASES UNIT 1 MANUAL
REMOVE MANUAL TABLE OF CONTENTS DATE: 08/25/2005
ADD MANUAL TABLE OF CONTENTS DATE: 08/30/2005
CATEGORY: DOCUMENTS TYPE: TSBl1

ID: TEXT 3.1.7

REMOVE: REV:0

ADD: REV: 1

CATEGORY: DOCUMENTS TYPE: TSBl

ID: TEXT LOES
REMOVE: REV:62

o’
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ADD: REV: 63

UPDATES FOR HARD COPY MANUALS WILL BE DISTRIBUTED WITHIN 5 DAYS IN ACCORDANCE WITH
DEPARTMENT PROCEDURES. PLEASE MAKE ALL CHANGES AND ACKNOWLEDGE COMPLETE IN YOUR
NIMS INBOX UPON RECEIPT OF HARD COPY. FOR ELECTRONIC MANUAL USERS, ELECTRONICALLY
REVIEW THE APPROPRIATE DOCUMENTS AND ACKNOWLEDGE COMPLETE IN YOUR NIMS INBOX.
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SUSQUEHANNA STEAM ELECTRIC STATION
" LIST OF EFFECTIVE SECTIONS (TECHNICAL SPECIFICAT!ONS BASES)

Tltle

Section

‘B37

Page TS/ B 3. 6-27

. Page TS/B3.6-28

Page TS/B 3.6-29
Page TS /B 3.6-30
Page TS /B 3.6-31
Page B 3.6-32

- Page TS/B3.6-33 .

Pages B 3.6-34 and B 3. 6-35
Page TS /B 3.6-36

- Page B 3.6-37 :
- Page TS/B3.6-38

Page B 3.6-39 ,

Page TS /B 3.6-40 :

Pages B 3.6-41 through B 3.6-43

Pages TS/ B 3.6-44 through TS/B 3 6-51

"Page TS /B 3.6-52

Pages B 3.6-53 through.B 3. 6-63

‘Page TS /B 3.6-64

Pages B 3.6-65 through B 3 6-72

. Page TS/B3.6-73 :
.Pages B 3.6-74 through B 3. 6-77

Page TS/B 3.6-78
Pages B 3.6-79 througn B. 3 3 6-83
Page TS /B 3.6-84

. Pages TS /B 3.6-85 andTS/B36—86 -
" Pages TS /B 3.6-87 through TS / B 3.6-88a

Page TS /B 3.6-89

Page TS/B3.6-90

Page TS /B 3.6-91 '
Pages TS /B 3.6-92 through TS / B d 6—96

- Page TS/B 3.6-97
. Pages TS/ B 3.6-98 and TS/B36-99

Page TS/B 3.6-100

‘Pages TS / B 3.6-101 and TS /B 3.6-102

Pages TS / B 3.6-103 through TS/ B 3.6-105
Pages TS /B 3.6-106 and TS/B3.6-107

. PLANT SYSTEMS BASES

Pages TS /B 3.7-1 through TS/B3.7-6

-Page TS/B3.7-6a -
: PagesTS/B:%B7-6bandTSlBS7—6c
Page TS/B3.7-7

Pages TS / B 3.7-8 through TS I B 3. 7-11
Pages TS/B3.7-12and TS/ B 3.7-13
Pages TS / B 3.7-14 through’ TS 1 B 3.7-18
Page TS /B 3.7-18a

Pages TS/B3.7-18 through TS /B37-23
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' SUSQUEHANNA STEAM ELECTRIC STATION

LIST OF EFFECTIVE SECTIONS (TECHNICAL SPECIFICATIONS BASES)

\/ﬁ ‘Sectlon ~ Title

Pages B 3 7-24 through B3. 7-26 ,
Pages TS / B 3.7-27 through TS/ B 3.7-29
Page TS /B 3.7-30 ’

- Pages B 3 7-31 through B 3. 7-33

‘B3.8 ELECTRICAL POWER SYSTEMS BASES
Pages TS /B 3.8-1 through TS/B 3.8-4 -
Page TS/B 3.8-5
Page TS/B 3.86 : ' ’
Pages TS / B 3.8-7 through TS/B 3.8-8
Pages TS/B3.8-9and TS/B 3.8-10 .
Pages TS/B3.8-11and TS/B 3 8-17
- Page TS/B3.8-18 B :
' - "Pages TS /B 3.8-19 through TS /B 3821
Pages TS/B3.8-22and TS/B 3.8-23 :
-Pages TS /B 3.8-24 through TS/ B 3.8-37
Pages B 3.8-38 through B 3.8-63" '
Pages TS / B 3.8-54 through TS / B 3.8-61
Page TS/B3.862
-Page TS/B 3.863
Page TS /B 3.8-64
: Page TS/B 3.865 . '
R Pages B 3.8-66 through B 3 8-90

\_/ B39  REFUELING OPERATIONS BASES -
Pages TS/B3.9-1and TS/B 3.9-1a
Pages TS / B 3.9-2 through TS /B 3. 9—4
Pages B 3.9-5 through B 3. 930

'B3.10 SPEClAL OPERATIONS BASES '
-Page TS/B 3.10-1 :
Pages B 3.10-2 through B 3.10-31
Page TS/B3.10-32 ..
. Pages B 3.10-33 through B 3 10—37
Page TS /B 3.10-38
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B 31  REACTIVITY C{_QNTROLIS'YSTEMS

. BASES

R ) - PPLRev.1
o , ' SLC System
- B31.7

B 3.1 7 | Standby Liquid éontfol (S!_C) System

 BACKGROUND

The SLC System is designed to provide the capability of bringing the -
reactor, at any time in a fuel cycle, from full power and minimum control
rod inventory to a subcritical condition with the reactor in the most
reactive, xenon free state without taking credit for control rod movement.

~ The SLC system satisfies the requirements of 10 CFR 50. 62 (Ref 1) for

anticipated transnent WIthout scram.

~The SLC System conS|sts of a sodium pentaborate soluﬁon sforage tank, -

two positive displacement pumps, two explosive valves that are provided
in parallel for redundancy, and associated piping and valves used to
transfer borated water from the storage tank to the reactor pressure

"~ vessel (RPV). The borated solution is discharged near the bottom of the
-core shroud, where it then mixes with the cooling water rising through the
-core. A smaller tank containing demineralized water i is provnded for testlng

' purposes

APPLICABLE
‘SAFETY
 ANALYSES

The SLC System is manually initiated from the main control room, as
directed by the emergency operating procedures, if the operator believes
the reactor cannot be shut down, or kept shut down, with the control rods. -
The SLC System is used in the event that enough control rods cannot be
inserted to accomplish shutdown and cooldown in the normal manner.
The SLC System injects borated water into the reactor core to add
negative reactivity to compensate for all of the various reactivity effects
that could occur during plant operations. To meet this objective, it is
necessary to inject a quantity of boron, which produces a concentration of
660 ppm of natural boron, in the reactor coolant at 68°F. To allow for
potential leakage and imperfect mixing in the reactor system, an amount
of boron equal to 25% of the amount cited above is added (Ref. 2). The
volume versus concentration limits in Figure 3.1.7-1 and the temperature
versus concentration limits in Figure 3.1.7-2 are calculated such that the

. required concentration is achieved accounting for difution in the RPV with

normal water level and including the water volume in

o ' (continued)
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PPLRev. 1
SLC System
. B317

_BASES

"APPLICABLE the residual heat removal shutdown cooling piping and in the recirculation
- SAFETY - loop piping. This quantity of borated solution is the amount that is above
ANALYSES the pump suction shutoff level in the boron solution storage tank. No
“(continued) - credit is taken for the portion of the tank volume that cannot be injected.
' . The minimum concentration of 13.6 weight percent ensures compllance
with the requnrements of 10 CFR 50 62 (Ref 1).

The SLC System satlsf es the reqwrements of the NRC Pohcy 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
: N OPERABLE; each contains an OPERABLE pump, an explosive valve, and
PR ' " associated piping, valves, and instruments and controls to ensure an
U ' . OPERABLE flow path. .

- APPLICABILITY .In MODES 1 and 2, shutdown capablhty is requlred In MODES 3 and 4,
o . control rods are not ahle to be withdrawn (except as perrmtted 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 ceil contalmng 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 smgle control
rod can be w1thdrawn

(continued)
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BASES

PPLRev.1
SLC System
B3.1.7

* ACTIONS

Al

If the boron solution concentration is less than the required limits for
compliance with 10 CFR 50.62 (Ref. 1) (= 13.6 weight percent) but greater
than the concentration required for cold shutdown (original licensing -
basis), the concentration must be restored to within limits > 13.6 weight
percent in 72 hours. It is not necessary under these conditions to enter
Condition C for both SLC subsystems inoperable since they are capable
of performing their original design basis function. Because of the low
probability of an event and the fact that the SLC System capability still
exists for vessel injection under these conditions, the allowed Completion
Time of 72 hours is acceptable and provndes adequate time to restore -
concentration to W|thln llmlts ‘ )

" The second Comp|et|on Time for Requlred Action A.1 establishes a limit

on the maximum time allowed for any combination of concentration out of
limits or inoperable SLC subsystems during any single continuous -
occurrence of failing to meet the LCO. If Condition A is entered while, for

_ 'instance, an SLC subsystem is inoperable and that subsystem is
- subsequently returned to OPERABLE, the LCO may already have been

not met for up to' 7 days. This situation could lead to a total duration of 10

~ days (7 days in.Condition B, followed by 3 days in Condition A), since
~ initial failure of the LCO, to restore the SLC System. Then an SLC

subsystem could be found inoperable again,

and concentration could be restored to within limits. Th|s could continue
indefinitely.

This Completion Time.allows for an exception to the normal "time zero" for

beginning the allowed outage time "clock," resulting in establishing the

"time zero" at the time the LCO was initially not met instead of at the time -
Condition A was entered. The 10 day Completion Time is an acceptable
I|m|tatnon on this potentlal to faul to meet the LCO mdefmltely

B.1 .

If one SLC subsystem is moperable for reasons other than Condltlon
A, the inoperable subsystem must be restored to OPERABLE status -

-within 7 days. In this condition, the remaining OPERABLE subsystem

is adequate to perfon'n the

(continued)
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PPL Rev. 1
SLC System
B3.1.7

. ACTIONS

(contmued)

/ shutdown funchon However the overall rehabmty 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 occumring concurrent with the failure of the Control Rod Drive
(CRD) System to shut down the plant.

- The second Completlon Time for Requnred Actlon B.1 establishes a limit

on the maximum time allowed for any combination of concentration out of
limits or inoperable SL.C subsystems during any single continuous

occurrence of failing to meet the LCO. If Condition B is entered while, for |

instance, concentration is out of limits, and is subsequently retumed to

- within limits, the LCO may already have been not met for up to 3 days.

This situation could lead to a total duration of 10 days (3 days in
Condition A, followed by 7 days in Condition B), since initial failure of the

. LCO, to restore the SLC System. Then concentration could be found out

of limits again, and the SLC subsystem could be restored to OPERABLE.
ThIS could contlnue indefinitely.

Th|s Completlon Tume allows for an exceptnon to the non'nal "time zero"

_ for begnnmng the allowed outage time "clock," resulting in establishing the
- "time zero" at the time the LCO was initially not met instead of at the time .

Condition B was entered. The 10 day Completion Time is an acceptable

_ limitation on this potenhal to fail to meet the LCO indefi mtely

€A1

If both SLC subsystetns 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) -
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SLC System
 B31.7 -

BASES

ACTIONS - D1
(continued) o e

o T If any Required Action and associated Completion_Time is not met, 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
The allowed Completion Time of 12 hours is reasonable, based on
operating experience, to reach MODE 3 from full power conditions in an

. orderly manner and wrthout challenging plant systems.

SURVEILLANCE - SR 3.1.7.1. SR "3.1.7.2, and SR _3.1.7.3 -
REQUIREMENTS - : S : o : o
‘ SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances verifying certain
characteristics of the SLC System (e.g., the volume and temperature of
- the borated solution in the storage tank), thereby ensuring SLC System
OPERABILITY without disturbing normal plant operation. These
Surveillances ensure that the proper borated solution volume and -
temperature, including the temperature of the pump suction piping, are
: , maintained. Marntalnmg a minimum specified borated solution R
SN o temperature is important in ensuring that the sodium pentaborate remains
\J . -~ in solution and does not precipitate out in the storage tank or in the pump
’ C suction piping. Thé temperature versus concentration curve of
Figure 3.1.7-2 ensures that a 10°F margin will bé malntamed above the
saturation temperature. An altemate method of perfonmng SR 3.1.73is
to verify the OPERAEILITY of the SLC heat trace system. This verifies
the continuity of the heat trace lines and ensures proper heat trace
operation, which ensure that the SLC suction piping temperature is
maintained. The 24 hour Frequency is based on operating experience
and has shown there are relatively slow variations in the measured
parameters of volume and temperature

SR 3174andSR 3.1.7.6

SR 3.1.7.4 verifies the contmurty of the explosive charges in the injection
valves to ensure that proper operation will occur if required. Other
administrative controls, such as those that limit the shelf life of the
explosive charges, must be followed. The 31 day Frequency is based on

" (continued)
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PPL Rev. 1
SLC System
’ B3.1.7

- BASES

'SURVEILLANCE
REQUIREMENTS

SR 3.1.7.4and SR 3.1.7.6 (continued)

- operating expenence and has demonstrated the reliability of the explosnve ) -
charge continuity. ' : - . .

SR 3.1.7.6 verifies that each valve in the system isin |ts correct position,
but does not apply to the squib (i.e., explosive) valves. Verifying the
correct alignment for manual and power operated valves in the SLC
System flow path provides assurance that the proper flow paths will exist
for system operation. A valve is also allowed to be in the nonaccident

_position provided it can be aligned to the accident position from the control
room, or locally by a dedicated operator at the valve control. This is-
‘acceptable since the SLC System is a manually initiated system. This
Surveillance also does not apply to valves that are locked, sealed, or
otherwise secured in position since they are verified to be in the correct
-position prior to locking, sealing, or securing. This verification of valve
alignment does not require any testing or valve manipulation; rather, it

- involves verification that those valves capable of being mispositioned are
in the correct position. This SR does not a2pply to valves that cannot be
inadvertently misaligned, such as check valves. “The 31 day Frequency is
based on engmeenng judgment and is consistent with the procedural

- controls govemmg valve operatlon that ensures correct valve posmons

.
A

SR3AT5 . .. - T

ThIS Surveillarice reqmres an examination of the sodlum pentaborate
solution by using chemical analysis to ensure that the proper
concentration of sodium pentaborate exists in the storage tank.
SR 3.1.7.5 must be performed anytime sodium pentaborate or water is
added to the storage tank solution to determine that the sodium

. pentaborate solution concentration is within the specified limits.
SR 3.1.7.5 must also be performed anytime the temperature is restored to
within the limits of Figure 3.1.7-2, to ensure that no significant sodium
pentaborate precipitation occurred. The 31 day Frequency of this
Surveillance is appropriate because of the relatively slow variation of
sodium pentaborate concentration between surveillances.

(continued)
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SLC System
B3.1.7

'SURVEILLANGE
'REQUIREMENTS

(contintied)

§ﬂi$§1jCZ

Demonstrating that each SLC System pump devefops a flow rate

> 41.2 gpm at a discharge pressure 2 1395 psig without actuatrng the
pump’s relief valve ensures that pump performance has not degraded
during the fuel cycle. Testing at 1395 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 detectincipient
failures by indicating abnormal performance. The Frequency of this
Surveillance is in accordance wrth the Inservrce Testlng Program

SR 317BandSR 3179

These Surverllances ensure that there is a functlonmg 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 altemnated 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

'Demonstratrng that aIl heat traced plprng between the boron solutron

storage tank and the suction inlet to the |n_|ect|on

(continued)

SUSQUEHANNA-UNIT1  ~ TS/B3145 - . Revision1

oa - s e P s s hn mim S wem e o e - bk ke (b o e % s e et e bmemn kg 24 ] e el a1




I

BASES

" PPLRev. 1
SLC System
B3.1.7

SURVEILLANCE
REQUIREMENTS

SR_3.1.7.8 and SR 3 1 7.9 (contlnued)

pumps is unblocked ensures that there is a functlomng 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 llght of
~ the temperature verification of this plplng required by SR 3.1.7.3.

However, if, in performlng 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 prec:prtate 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 Sectlon935 .

3. Final Pohcy Statement on Technical Specnf ications Improvements
July 22,1993 (58 FR 39132)
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