
Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37379 

August 31, 2000 

TVA-SQN-TS-00-05 10 CFR 50.90 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D. C. 20555 

Gentlemen: 

In the Matter of ) Docket Nos. 50-327 
Tennessee Valley Authority ) 50-328 

SEQUOYAH NUCLEAR PLANT (SQN) - UNITS 1 AND 2 - TECHNICAL 
SPECIFICATION (TS) CHANGE NO. 00-05, "RELOCATION OF 
REACTIVITY CONTROL REQUIREMENTS TO THE TECHNICAL REQUIREMENTS 
MANUAL (TRM) IN ACCORDANCE WITH 10 CFR 50.36" 

In accordance with the provisions of 10 CFR 50.4 and 50.90, 
TVA is submitting a request for an amendment to SQN' s 
Licenses DPR-77 and 79 to change the TSs for Units 1 and 2.  
The proposed change will relocate the current requirements 
for boration systems and the shutdown portion of the position 
indication system to the TRM. These relocated specifications 
are consistent with the functions that have been moved to 10 
CFR 50.59 controlled documents in the latest version of 
standard TSs (NUREG-1431). The affected functions have been 
evaluated in accordance with 10 CFR 50.36 for applicability 
to the criteria for requirements that must be retained in the 
TSs. In each case, the four criteria of 10 CFR 50.36 did not 
apply to these functions. This revision will provide better 
consistency between the SQN TSs and NUREG-1431.  

TVA has determined that there are no significant hazards 
considerations associated with the proposed change and that 
the change is exempt from environmental review pursuant to 
the provisions of 10 CFR 51.22(c) (9). The SQN Plant
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Operations Review Committee and the SQN Nuclear Safety Review 
Board have reviewed this proposed change and determined that 
operation of SQN Units 1 and 2, in accordance with the 
proposed change, will not endanger the health and safety of 
the public. Additionally, in accordance with 10 CFR 
50.91(b) (1), TVA is sending a copy of this letter to the 
Tennessee State Department of Public Health.  

Enclosure 1 to this letter provides the description and 
evaluation of the proposed change. This includes TVA's 
determination that the proposed change does not involve a 
significant hazards consideration, and is exempt from 
environmental review. Enclosure 2 contains copies of the 
appropriate TS pages from Units 1 and 2 marked up to show the 
proposed change.  

This is not a risk informed TS change request and no 
commitments are associated with the proposed request. TVA 
does not require special processing of the proposed TS change 
and no specific need date for approval has been identified.  
TVA requests that the revised TS be made effective within 
45 days of NRC approval. If you have any questions about 
this change, please telephone me at (423) 843-7170 or J. D.  
Smith at (423) 843-6672.  

ic nsing and Industry Affairs Manager 

Subscribed and sworn to before me 
on this 3 1 st day of August 

My Commission Expires October 9, 2002 

Enclosures 
cc: See page 3



U.S. Nuclear Regulatory Commission 
Page 3 
August 31, 2000 

cc (Enclosures): 
Mr. R. W. Hernan, Project Manager 
Nuclear Regulatory Commission 
One White Flint, North 
11555 Rockville Pike 
Rockville, Maryland 20852-2739 

Mr. Lawrence E. Nanney, Director (w/o Enclosures) 
Division of Radiological Health 
Third Floor 
L&C Annex 
401 Church Street 
Nashville, Tennessee 37243-1532 

NRC Resident 
Sequoyah Nuclear Plant 
2600 Igou Ferry Road 
Soddy-Daisy, Tennessee 37384-2000 

Regional Administrator 
U.S. Nuclear Regulatory Commission 
Region II 
Atlanta Federal Center 
61 Forsyth St., SW, Suite 23T85 
Atlanta, Georgia 30303-3415



ENCLOSURE 1

TENNESSEE VALLEY AUTHORITY 

SEQUOYAH NUCLEAR PLANT (SQN) 

UNITS 1 AND 2 
DOCKET NOS. 327 AND 328 

PROPOSED TECHNICAL SPECIFICATION (TS) CHANGE 00-05 

DESCRIPTION AND EVALUATION OF THE PROPOSED CHANGE 

I. DESCRIPTION OF THE PROPOSED CHANGE 

The proposed revision to the SQN TSs for Units 1 and 2 will 
relocate specifications that are not required to be 
contained in the TSs in accordance with 10 CFR 50.36.  
These specifications include Specifications 3.1.2.1 and 
3.1.2.2 for boration flow paths, Specifications 3.1.2.3 and 
3.1.2.4 for boration charging pumps, Specifications 3.1.2.5 
and 3.1.2.6 for borated water sources, Specification 
3.1.3.3 for position indication systems during shutdown, 
and Specification 3.10.5 for special test exceptions for 
the position indication system. These specifications will 
be relocated in their entirety to the Technical 
Requirements Manual (TRM) without change to the 
requirements currently contained within TSs. One exception 
is Specification 3.10.5, which is deleted without a 
corresponding addition to the TRM. The Bases associated 
with these specifications will be relocated to the TRM to 
support the proposed revisions. Necessary changes to the 
index pages have been included to denote the deletion of 
these specifications from the TSs.  

II. REASON FOR THE PROPOSED CHANGE 

The proposed revision removes specifications that are not 
required to be contained in the TSs in accordance with the 

criteria in 10 CFR 50.36. The inclusion of these 
specifications in the TSs places an unnecessary burden on 
TVA and the regulators for processing licensing amendments 
and in consideration of consistency with the standard TSs 
(NUREG-1431). The relocation of these specifications will 
place them in the TRM, which is a 10 CFR 50.59 controlled 
document, that provides an appropriate level of review and 
approval for the revision of functions that are important 
to safety but do not satisfy the criterion found in 10 CFR 
50.36 for TS requirements. The proposed revision will 
reduce TVA and NRC activities for functions that were not 
intended to be controlled as TS requirements while 
maintaining an appropriate level of requirement control and 
an improved level of consistency with NUREG-1431.
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III. SAFETY ANALYSIS

The boron injection system ensures that negative 
reactivity control is available during each mode of 
facility operation. The components required to perform 
this function include 1) borated water sources, 2) 
charging pumps, 3) separate flow paths, 4) boric acid 
transfer pumps, and 5) an emergency power supply from 
operable diesel generators. The TSs require that at least 
one flow path is available for boron injection when in 
Modes 4, 5, and 6. The TSs require redundant boration 
capability when in Modes 1, 2, and 3. The capability of 
such injection is adequate to ensure the shutdown margin 
can be maintained after xenon decay and cooldown.  

Two separate systems are provided to sense and display 
control rod position. The first is the analog rod 
position indication system (RPIS) that uses an analog 
signal that is produced for each rod cluster control 
assembly by a linear variable transformer. Direct 
continuous readout of every rod cluster control assembly 
position is presented to the operator by individual meter 
indications without need for operator selection or 
switching to determine rod position. A rod bottom (rod 
drop) alarm is provided. The second system is the demand 
position indication system (DPIS). This system counts 
pulses generated in the rod drive control system to 
provide a readout of the demanded bank position.  

The DPIS and RPIS are separate systems with each serving 
as backup for the other. Operating procedures require the 
reactor operator to compare the demand and (actual) 
readings upon recognition of any apparent malfunction.  
Therefore, a single failure in rod position indication 
does not in itself lead the operator to take erroneous 
action in the operation of the reactor.  

The proposed relocation of the affected specifications only 
places the current requirements into an acceptable 
alternative document that maintains the same requirements.  
The primary difference is that the revision for these 
specifications are now controlled in accordance with 
10 CFR 50.59, which is acceptable for functions that do not 
meet the criterion of 10 CFR 50.36. The 10 CFR 50.59 
requirements ensure that changes to these provisions that 
are not consistent with the design basis of the plant are 
evaluated and verified to maintain the health and safety of 
the public. If this cannot be assured, review and approval 
by NRC is required prior to implementation. The following 
evaluations, in accordance with 10 CFR 50.36, demonstrate 
the lack of applicability for inclusion in the TSs for the 
functions proposed for relocation.
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The proposed revision relocates six specifications for 
boration systems to the TRM and are combined in the 
following evaluation for 10 CFR 50.36 criterion 
applicability: 

1. Installed instrumentation that is used to detect, and 
indicate in the control room, a significant abnormal 

degradation of the reactor coolant pressure boundary.  

The boration systems of the Chemical and Volume 
Control System (CVCS) provide the means to meet one 
of the functional requirements of the CVCS to control 
the chemical neutron absorber (boron) concentration 
in the reactor coolant system (RCS) and to help 
maintain the shutdown margin. To accomplish this 
functional requirement the current specifications 
require a source of borated water, one or more flow 
paths to inject this borated water into the RCS, and 
appropriate charging pumps to provide the necessary 
charging head.  

The boration system is not assumed to be operable to 
mitigate the consequences of a design basis accident 
(DBA) or transient. In the case of a malfunction of 
the CVCS, which causes a boron dilution event, the 
automatic response, or that required by the operator, 
is to close the appropriate valves in the reactor 
makeup system. This action is required before the 
shutdown margin is lost. Operation of the boration 
systems is not assumed to mitigate this event.  

The boration systems do not include installed 
instrumentation that is used to detect, and indicate 
in the control room, a significant abnormal 
degradation of the RCS pressure boundary; therefore, 
these systems do not satisfy Criterion 1.  

2. A process variable, design feature, or operating 
restriction that is an initial condition of a design 

basis accident or transient analysis that either 
assumes the failure of or presents a challenge to the 
integrity of a fission product barrier.  

The boration systems are not considered to be an 
initial condition assumed for a DBA or transient 
analysis. While they function to help maintain 
acceptable boration level in the RCS, the accident 
analysis assumptions for RCS boron is not directly 
related to the operability of these systems.  
Therefore, the boration systems do not satisfy 
Criterion 2.  
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3. A structure, system, or component that is part of the 
primary success path and which functions or actuates 

to mitigate a design basis accident or transient that 
either assumes the failure of or presents a challenge 
to the integrity of a fission produce barrier.  

The boration systems are not assumed or credited for 
the mitigation of DBAs in the Sequoyah analysis.  
Injection of concentrated boron through the boration 
systems can help minimize the consequences of 
accidents but are not specifically assured to be 
available for mitigation. Therefore, the boration 
systems are not a primary success path for the 
mitigation of DBAs or transients and do not satisfy 
Criterion 3.  

4. A structure, system, or component which operating 
experience or probabilistic risk assessment has shown 
to be significant to public health and safety.  

Evaluation of the boration systems and operating 
experience has not determined this system to be a 
significant contributor to the health and safety of 
the public. Portions of these systems operate to 
perform functions that are significant contributors 
and are addressed by other specifications in the TSs.  
In addition, other methods are available to provide 
boration of the RCS to mitigate accidents or maintain 
acceptable level during normal operation and are also 
included in the TSs. Therefore, the boration systems 
are not significant as shown by operating experience 
and probabilistic risk assessment and do not satisfy 
Criterion 4.  

The following evaluation addresses the 10 CFR 50.36 
applicability for the position indication system during 
shutdown conditions: 

1. Installed instrumentation that is used to detect, and 
indicate in the control room, a significant abnormal 
degradation of the reactor coolant pressure boundary.  

The control rod position indication system provides 
indication of rod position to the operator. This 
indication is used by the operator to verify that the 
rods are correctly positioned, and to verify that the 
rods are inserted into the core following a reactor 
trip. Rod position indication is also used during 
reactor startup.  

The position indication system does not include 
installed instrumentation that is used to detect, and
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indicate in the control room, a significant abnormal 
degradation of the RCS pressure boundary; therefore, 
it does not satisfy Criterion 1.  

2. A process variable, design feature, or operating 
restriction that is an initial condition of a design 

basis accident or transient analysis that either 
assumes the failure of or presents a challenge to the 
integrity of a fission product barrier.  

The position indication system, during shutdown, 
provides indication that control rods are fully 
inserted or the associated rod position during system 
testing or rod drop verifications. This indication 
does not support an initial condition of a DBA or 
transient during shutdown conditions. Therefore, the 
position indication system does not satisfy 
Criterion 2.  

3. A structure, system, or component that is part of the 
primary success path and which functions or actuates 
to mitigate a design basis accident or transient that 

either assumes the failure of or presents a challenge 
to the integrity of a fission produce barrier.  

The position indication system does not function to 
mitigate DBAs in the Sequoyah analysis. This system 
provides indication of rod position to allow an 
operator to take appropriate actions for misalignment 
situations. This indication system has no automatic 
function for accident mitigation or is credited to 
indicate necessary actions for accident mitigation.  
Therefore, the position indication system is not a 
primary success path for the mitigation of DBAs or 
transients and does not satisfy Criterion 3.  

4. A structure, system, or component which operating 
experience or probabilistic risk assessment has shown 
to be significant to public health and safety.  

Evaluation of the position indication system and 
operating experience has not determined this system 
to be a significant contributor to the health and 
safety of the public. While the position indication 
system provides rod position information, this system 
does not perform an automatic initiation function and 
other means are available to detect conditions for 
rod misalignment. Therefore, the position indication 
system is not significant as shown by operating 
experience and probabilistic risk assessment and does 
not satisfy Criterion 4.
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The deletion of Specification 3.10.5 is proposed to 
eliminate a special test exception that should have been 
eliminated in a previous amendment to the SQN TSs. This 
exception was related to Specification 3.1.3.3 originally 
when the position indication function was satisfied by the 
analog RPIS. Since then, TVA has requested and received 
NRC approval of an amendment to rely on the DPIS for this 
function because of inherent inaccuracies in the RPIS at 
the ends of the indication range. After implementation of 
this amendment, the exception in Specification 3.10.5 was 
no longer valid because the instrumentation utilized in 
Specification 3.1.3.3 no longer included the analog RPIS 
for which the special test exception is applicable.  
Therefore, the provisions of Specification 3.10.5 are no 
longer necessary or of value and this specification is not 
proposed for relocation to another document. This is 
acceptable because Specification 3.1.3.3 is fully adequate 
without reliance on this provision both currently and 
after the proposed relocation to the TRM.  

The proposed revisions to relocate the boration systems 
and the shutdown portion of the position indication system 
discussed above will not remove provisions required to be 
maintained by TSs. This has been demonstrated in the 
10 CFR 50.36 evaluations provided above. These provisions 
will be relocated with the same requirements in the TRM 
with the exception of the special test exception in 
Specification 3.10.5. This exception is not currently 
used and will not affect the functions of the relocated 
specifications or other TS requirements. Therefore, the 
proposed relocation of these specifications is acceptable 
from a nuclear safety standpoint and implementation of 
this revision will not impact the health and safety of the 
public.  

IV. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION 

TVA has concluded that operation of SQN Units 1 and 2, 
in accordance with the proposed change to the technical 
specifications (TSs), does not involve a significant 
hazards consideration. TVA's conclusion is based on its 
evaluation, in accordance with 10 CFR 50.91(a) (1), of 
the three standards set forth in 10 CFR 50.92(c).  

The proposed revision to the SQN TSs for Units 1 and 2 
will relocate specifications that are not required to be 
contained in the TSs in accordance with 10 CFR 50.36.  
These specifications include those specifications for 
boration flow paths, boration charging pumps, borated 
water sources, position indication systems during 
shutdown, and special test exceptions for the position 
indication system. These specifications are relocated 
in their entirety to the Technical Requirements Manual

E1-6



(TRM) without change to the requirements currently 
contained within TSs. One exception is that the special 
test exception specification is deleted without a 
corresponding addition to the TRM. The Bases associated 
with these specifications have also been relocated to 
the TRM to support the proposed revisions.  

A. The proposed amendment does not involve a significant 
increase in the probability or consequences of an 

accident previously evaluated.  

The proposed revision relocates the boration 
specifications and one rod position indication system 
specification without a change to the requirements 
and deletes a special test exception for rod position 
indication that is no longer applicable to SQN.  
Relocation to the TRM continues to provide an 
acceptable level of applicability to plant operation 
and requires revisions to be processed in accordance 
with the provisions in 10 CFR 50.59. Evaluations of 
revisions in accordance with 10 CFR 50.59 will 
continue to ensure that these specifications 
adequately control the functions for boration and rod 
position indication systems to maintain safe 
operation of the plant. The boration systems and the 
rod position indication system is not postulated to 
be the initiator of a design basis accident. Since 
there are no changes to these functions and their 
operation will remain the same, the probability of an 
accident is not increased by relocating these 
requirements to the TRM. Additionally, the accident 
mitigation capability and offsite dose consequences 
associated with accidents will not change because 
these functions will not be altered by the proposed 
relocation. Therefore the consequences of an 
accident are not increased by this relocation to the 
TRM and the control of revisions to these 
specifications in accordance with 10 CFR 50.59.  

B. The proposed amendment does not create the 

possibility of a new or different kind of accident 
from any accident previously evaluated.  

The proposed revision will not alter the functions 
for the boration or the rod position indication 
systems such that accident potential would be 
changed. The location of these specifications in the 
TRM and the performance of revisions in accordance 
with 10 CFR 50.59 will continue to maintain 
acceptable operability requirements. Therefore, the 
possibility of an accident of a new or different kind
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is not created by the proposed relocation and 
deletion.  

C. The proposed amendment does not involve a significant 
reduction in a margin of safety.  

The proposed specification relocation and special 
test deletion will not affect plant setpoints or 
functions that maintain the margin of safety. This 
is based on the relocation to the TRM continuing to 
maintain the same level of operability requirements 
and surveillance testing to adequately ensure 
functionality of the boration and rod position 
indication systems. Control of TRM requirements in 
accordance with 10 CFR 50.59 will ensure that 
revisions to these functions will not inappropriately 
impact the health and safety of the public without 
prior review and approval by NRC. Therefore, the 
proposed relocation and deletion is acceptable and 
will not reduce the margin of safety.  

V. ENVIRONMENTAL• IMPACT CONSIDERATION 

The proposed change does not involve a significant 
hazards consideration, a significant change in the 
types of or significant increase in the amounts of any 
effluents that may be released offsite, or a 
significant increase in individual or cumulative 
occupational radiation exposure. Therefore, the 
proposed change meets the eligibility criteria for 
categorical exclusion set forth in 10 CFR 51.22(c) (9).  
Therefore, pursuant to 10 CFR 51.22(b), an 
environmental assessment of the proposed change is not 
required.
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ENCLOSURE 2

TENNESSEE VALLEY AUTHORITY 
SEQUOYAH PLANT (SQN) 

UNITS 1 AND 2 

PROPOSED TECHNICAL SPECIFICATION (TS) CHANGE 
MARKED PAGES

I. AFFECTED PAGE LIST

Unit 1 Unit 2

Index Page 
Index Page 
Index Page 
Index Page 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 1-11 
3/4 1-11a 
3/4 1-12 
3/4 1-13 
3/4 1-13a 
3/4 1-18 
3/4 10-5 
B 3/4 1-2 
B 3/4 1-3 
B 3/4 10-1

IV 
X 
XII 
XV

Index Page IV 
Index Page XI 
Index Page XII 
Index Page XV 
3/4 1-7 
3/4 1-8 
3/4 1-9 
3/4 1-10 
3/4 1-11 
3/4 1-11a 
3/4 1-12 
3/4 1-13 
3/4 1-13a 
3/4 1-18 
3/4 10-5 
B 3/4 1-2 
B 3/4 1-3 
B 3/4 10-1

II. MARKED PAGES 

See attached.
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INDEX 

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS

SECTION PAGE

SEOUOYAH - UNIT 1

3/4.0 APPItTC ~t-1- .•... ............................................ J/,+ U-, 

3/4.1 PEACTIVITY CONTROL SYSTEMS 

3/4.1.1 BORATION CONTROL 

Shutdown Margin - Tavg greater than 200'F ................. 3/4 1-1 

Shutdown Margin - Tavg less than or equal to 200OF ........ 3/4 1-3 

Moderator Temperature Coefficient ......................... 3/4 1-4 

Minimum Temperature for Criticality ...... ............. 3/d 1-6 

3/4.1.2 BORATION SYSTEMS 

Flow Paths - Shutdown(Y.... ....................... 3/41-7 

Flow Paths - Operatinq.(Pi.7....7-. ........... .............. 3/4 1-/7 

Charging Pump- Shutdown.(Q. .. ....................... 3/4 1f7 

Chargino Pumps -Operatingn.6€t....2 ..................... 3/, 1-177 

Rorated Water Sources - Shutdown&i ).... ................. 3/4 1-1X1 

Borated Water Sources - Operating(.-A.... .............. 3/4 I-j,ý7, 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

Group Height ............................................. 3/4 1-14 

Position Indication Systeemss Op0erating ........ 3411 

Position Indication Systems - Shutdown ...... 34 

Rod Drop Time ....................................... 3/4 1-19 

Shutdown Pod Insertion Limit ............................ .3/4 1-20 

Control Rod Insertion Limits ............................. 3/4 1-21

IV



INDEX 

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

MOTOR OPERATED VALVES THERMAL OVERLOAD PROTECTION (DELETED)23/4 8-17

ISOLATION DEVICES (DELETED) ....... ..........  

3/4.9 REFUELING OPERATIONS 

3/4.9.1 BORON CONCENTRATION .......... ..............  

3/4.9.2 INSTRUMENTATION ............ ................  

3/4 9.3 DECAY TIME . . . . . . . . . . . . . . . . . .  

3/4.9.4 CONTAINMENT BUILDING PENETRATIONS ... ........  

3/4.9.5 COMMIUNICATIONS ................  

3/4.9.6 MANIPULATOR CRANE ........ ...............  

3/4.9.7 CRANE TRAVEL - SPENT FUEL PIT AREA (DELETED) 

3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 

ALL WATER LEVELS ...............  

LOW WATER LEVEL ............ ................  

3/4.9.9 CONTAINMENT VENTILATION ISOLATION SYSTEM . . .  

3/4.9.10 WATER LEVEL - REACTOR VESSEL .........  

3/4.9.11 SPENT FUEL PIT WATER LEVEL ..........  

3/4.9.12 AUXILIARY BUILDING GAS TREATMENT SYSTEM . ...  

3/4.10 SPECIAL TEST EXCEPTIONS 

3/4.10.1 SHUTDOWN MARGIN ............ ................

3/4.10.2 

3/4.10.3

GROUP HEIGHT, INSERTION AND POWER DISTRIBUTION 

PHYSICS TESTS ............ .................

S. . . . . 3/4 8-20 

.. . . . . . 3/4 9-2 

.. . . . . . 3/4 9-2 

.. . . . . . 3/4 9-3 

.. . . . . . 3/4 9-4 

.. . . . . . 3/4 9-5 

.. . . . . . 3/4 9-6 

.. . . . . . 3/4 9-7 

S.. ...... 3/4 9-8 

.. . . . . 3/4 9- 9a 

.. ..... 3/4 9-9 

S. .. . . 3/4 9-10 

S. . .. . 3/4 9-11 

S. . .. . 3/4 9-12 

S. . .. . 3/4 10-1 

LIMITS . . 3/4 10-2 

S. . .. . 3/4 10-3

3/4.10.4 REACTOR COOLANT LOOPS. .................. . . . . 3/4 10-4 3/:- / 10' 

3/4.10.5 POSITION INDICATION SYSTEM - SHUTDOWN (rc-m~.. .. ... 3/4 10-5 

February 22, 2000 

SEQUOYAH - UNIT 1 X Amendment No. 61, 204, 213, 250

PAGE
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INDEX 

BAS ES 

SECTION 

PAGE 
3/4.0 APPLICABILITY........................... .... ......... B 3/4 0-I 
3/4.1 REACTIVITY CONTROL SYSTEMS 

3/4.1.1 BORATION CONTROL..  • - -- - - • . . . . . . . .._... . . . .... . . . . .. B 3 / 4 1 -1 

3/4.1.2 BO RAT ION SYST EMS ..( Eb;K--._ . -.. . ...  

3/4.1.3 MOVABLE CONTROL ASSEMBLIES.......................B 3/4 1-3

314.2 POWER DISTRIBUTION LIMITS 

3/4.2.1 AXIAL FLUX DIFFERENCE ............................. .......  

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY 
HOT CHANNEL FACTORS ............................. 9 ..........  

3/4.2.4 QUADRANT POWER TILT RATIO ...................................  

3/4.2.5 DNB PARAMETERS .............................................  

3/4.3 INSTRUMENTATION 
3/4.3.1 and 3/4.3.2 PROTECTIVE AND ENGINEERED SAFETY 

FEATURES INSTRUMENTATION ...................................  

3/4.3.3 MONITORING INSTRUMENTATION .................................  

3/4.4 REACTOR COOLANT SYSTEM 

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION ..............  

3/4.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES .......................  

3/4.4.4 PRESSURIZER ............................................  

3/4.4.5 STEAM GENERATORS ...........................................

B 

B 

B 

B 

B

B 

B 

B 

8

3/4 

3/4 

3/4

2-1 

2-4 R142 

2-4

3/4 3-1 

3/4 3-2

3/4 

3/4 

3/4 

3/4

4-1 

4-1 

4-2 

4-2

SEQUOYAH- UNIT I XII

MAY 0  19.90 
Amendment No. 138

.1g#

B 3/4 2-1



INDEX 

BASES 

SECTION PAGE 

3/4.9.10 and 3/4.9.11 WATER LEVEL - REACTOR VESSEL AND SPENT 
FUEL PIT ................... ........................ B 3/4 9-3 

3/4.9.12 AUXILIARY BUILDING GAS TREATMENT SYSTEM .... ......... B 3/4 9-3 

3/4.10 SPECIAL TEST EXCEPTIONS 

3/4.10.1 SHUTDOWN MARGIN .............. .................... B 3/4 10-1 

3/4.10.2 GROUP HEIGHT, INSERTION, AND POWER DISTRIBUTION LIMITS B 3/4 10-1 

3/4.10.3 PHYSICS TESTS ................ ..................... B 3/4 10-1 

3/4.10.4 REACTOR COOLANT LOOPS .... ................ ..... B 3/4 10-1 

POSiTiON IICATION SYSTEM-SHUTDOWN (-~ ?)......B 3/4 10-1i 

3/4.11 RADIOACTIVE EFFLUENTS 

3/4.11.1 LIQUID EFFLUENTS ............... ................... B 3/4 11-1 

3/4.11.2 GASEOUS EFFLUENTS .............. ................... B 3/4 11-1 R152 

3/4.11.3 DELETED .............. ............................... B 3/4 11-2 

3/4.11.4 DELETED .................... ......................... B 3/4 11-2 

3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING 

3/4.12.1 DELETED .................... ......................... B 3/4 12-1 

3/4.12.2 DELETED .................... ......................... B 3/4 12-1 

3/4.12.3 DELETED .................... ......................... B 3/4 12-1 

November 16, 1990 
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN 

a. A flow path from the boric acid tank via a boric acid transfer mp 
and charging pump to the Reactor Coolant System if only the bo ic 
acid storage tank in Specification 3.1.2.5a is OPERABLE, or 

b. The flow path from the refueling water storage tank via charging 
pump to the Reactor Coolant System if only the refueli water 
storage tank in Specification 3.1.2.5b is OPERABLE.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 

MODE 4 With none of the above flow paths OPERABLE suspend all operations 

involving CORE ALTERATIONS or positive r ctivity changes and restore 
one flow path as soon as possible.  

MODES 5 - With none of the above flow •ths 0 RABLE, suspend all operations 
and 6 involving CORE ALTERATION os ive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of equired flow paths shall be demonstrated 
OPERABLE: 

a. At least once per 7 ays by verifying that the temperature of the 
areas containing f ow path components from the boric acid tanks to 
the blending tee s greater than or equal to 63"F when it is a 
required water ource. R176 

b. Whenever t area temperature(s) is(are) less than 63"F and the boric 
acid tan s a required water source, the solution temperature in the 
flow pa components from the boric acid tank must be measured to be 
great than or equal to 63"F within 6 hours and every 24 hours 
ther after until the area temperature(s) has(have) returned to 
r ater than or equal to 63*F.  

c. At least once per 31 days by verifying that each valve (manual, power 
operated or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.  

November 26, 1993
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 Pe A 

be OPERABL-E: 

a. The flow path from the boric acid tanks via a boric acid tran er pump and a charging pump to the Reactor Coolant System.  

b. Two flow paths from the refueling water storage tank via arging 
pumps to the Reactor Coolant System. IR161 

APPLICABILITY: MODES 1, 2, and 3.  

ACTION: 

With only one of the above required boron injection flow aths to the Reactor 
Coolant System OPERABLE, restore at least two boron in• ction flow paths to the 
Reactor Coolant System to OPERABLE status within 72 h rs or be in at least HOT 
STANDBY and borated to a SHUTDOWN MARGIN equivalentt o at least 1% delta k/k at 
200"F within the next 6 hours; restore at least tw flow paths to OPERABLE 
status within the next 7 days or be in HOT HUTD N within the next 30 hours. R161 

SURVEILLANCE REQUIREMENTS 

4.1.2.2 At least two of the above e flow paths shall. be demonstrated 
OPERABLE: 

a. At least once per 7 v verifying that the temperature of the 
areas containing flow components from the boric acid tanks to 
the blending tee is gre er than or equal to 63"F when it is a 
required water source R176 

b. Whenever the area mperature(s) is(are) less than 63"F and the boric 
acid tank is a r uired water source, the solution temperature in the 
flow path compo nts from the boric acid tank must be measured to be 
greater than equal to 63*F within 6 hours and every 24 hours 
thereafter u il the area temperature(s) has(have) returned to 
greater th or equal to 63"F.  

c. At leas once per 31 days by verifying that each valve (manual, power 
operat d or automatic) in the flow path that is not locked, sealed, 
or o erwise secured in position, is in its correct position.  

d. A least once per 18 months during shutdown by verifying that each R1761 
utomatic valve in the flow path actuates to its correct position on 

a safety injection test signal.  

At least once per 18 months by verifying that the flow path required 
by Specification 3.1.2.2a delivers at least 35 gpm to the Reactor R176 
Coolant System.  

November 26, 1993
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

7Wdl- SiA7C / /ZC67,1 ) T-e7 dZS/e-rZC7?7Z.  
3.1.2.3 Qn~e chargin pum in the boron injection flew. path required by
Specification 3.1.2.1 'shall be OPERABLE and capable of being powered om an 
OPERABLE shutdown board.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 

MODE 4 - With no charging pump OPERABLWs all operations involving R161 

CORE ALTERATIONS or posit 'r c ity changes and restore one' 
charging pump as soon a..p..i 

MODES 5 - With no chargi i •Pb FBLE, suspend all operations involving CORE 
and 6 ALTERATIONS or s* i reactivity changes.  

SURVEILLANCE RE REMENTS 

>4.1.2. The above required charging pump shall be demonstrated OPERABLE by 
ye ying, that on recirculation flow, the pump develops a discharge pressure 

greater than or equal to 2400 psig when tested pursuant to Specification 4.0.5.  

SEQUOYAH - UNIT 1 3/4 1-9 Amendment No.157 
March 30, 1992



REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.4 ~At lo-ast two charging pumps shall be OPERABL[E.  

APPLICABILITY: MODES 1, 2, and 3. JR1 61 

ACTION: 

With only one charging pump OPERABLE, restore t leas charging pumps to 
OPERABLE status within 72 hours or be in at t STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at least el kat 200'F within the next 
6 hours; restore at least two chargin o OPERABLE status within the 
next 7 days or be in HOT SHUTDOWN ith Rie next 30 hours. R161 

SURVEILLANCE RE UI ENTS 

4.1.2.4 least two charging pumps shall be demonstrated OPERABLE by 
verif g, that on recirculation flow, each pump develops a discharge pressure 
o reater than or equal to 2400 psig when tested pursuant to Specification 

SEQUOYAH - UNIT 1 3/4 1-10 Amendment No. 1, 157 
March 30, 1992



REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN 

a. A boric acid storage system with: R1 76 

1. A minimum contained borated water volume of 5000 g ons, 

2. Between 6120 and 6990 ppm of boron, and 

3. A minimum solution temperature of 630F.  

b. The refueling water storage tank with: 

1. A minimum contained borated water vol e of 55,000 gallons, R176 

2. A minimum boron concentratio ° f 00 ppm, and 

3. A minimum solution tepe r f 60*F.R1 

APPLICABILITY: MODES 4, 5 and 6. R1761 

ACTION: 

With no borated water sourcvo suspend all operations involving CORE 

ALTERATIONS or positive re ivt changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.5 The above requi d borated water source shall be demonstrated 
OPERABLE: 

a. For the b ic acid storage system, when it is the source of borated 
water b 

R 76 
1. erifying the boron concentration at least once per 7 days, 

Verifying the borated water volume at least once per 7 days, and 

3. Verifying the boric acid storage tank solution temperature is 
greater than or equal to 63*F at least once per 7 days by 
verifying the area temperature to be greater than or equal to 

November 26, 1993 
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borated water, within 6 hours and every 24 rs thereafter, 
verify the boric acid tank solution tern ature to be greater 
than or equal to 63*F until the borj cid tank area temperature 
has returned to greater t or al to 63*F.  

b. For the refueling wae o anby R1 76 

1. Veifyinconcentration at least once per 7 days, 

2. Verifyin e borated water volume at least once per 7 days, and 

3. V ying the solution temperature at least once per 24 hours 
Pile in Mode 4 or while in Modes 5 or 6 when it is the source 

of borated water.  

November 26, 1993
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.6 A h-elwn eae ae eres hl 
as required by Specification 3.1.2.2: 

a. A boric acid storage system with: 

S~~~~3.1.2.6, 1 6 I 

R1 76 

2. A boron concentration in accordance with Figu 3.1.2.6, and 

3. A minimum solution temperature of 63'F.  

b. The refueling water storage tank with: 

1. A contained borated water v ume between 370,000 and 375,000 
gallons, A6j 

2. Between 2500 and 2700V o oron, 44 

3. A minimum solutio t ature of 60*F, and 

4. A maximum sol i mperature of 105"F.  

S" I R76 

APPLICABILITY: MODES 1, 2, an 3. R7 

ACTION: 

a. With the bor acid storage system inoperable and being used as one 
of the ab erequired borated water sources, restore the storage 
system OPERABLE status within 72 hours or be in at least HOT 
STAND within the next 6 hours and borated to a SHUTDOWN MARGIN 
equ* alent to at least 1% delta k/k at 200*F; restore the boric acid 
s age system to OPERABLE status within the next 7 days or be in HOT I tRi76 

UTDOWN within the next 30 hours.  

With the refueling water storage tank inoperable, restore the tank to 
OPERABLE status within one hour or be in at least HOT STANDBY within 
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.  

November 26, 1993 
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REACTIVITY CONTROL SYSTEMS 

SURVEILLANCE REQUIREMENTS 

4.1.2.6 Each borated water source shall be demonstrated OPERABLE.  

a. For the boric acid storage system, when it is the s ce of borated 
water by: 

1. Verifying the boron concentration at le once per 7 days, 

2. Verifying the borated water fume least once per 7 days, and 

3. Verifying the boric acid r tank solution temperature is 
greater than or equal tJ•63 at least once per 7 days by veri
fying the area temperv o be greater than or equal to 63"F, 
or R176 

4. Whenever the b ccid tank area temperature is less than 63°F 
and the boric ac' storage system being used as the source of 
borated water ithin 6 hours and every 24 hours thereafter, 
verify the "c acid tank solution temperature to be greater 
than or e al to 63F until the boric acid tank area temperature 
has re ned to greater than or equal to 63°F.  

b. For the efueling water storage tank by: 

1. Verifying the boron concentration at least once per 7 days, 

2. Verifying the borated water volume at least once per 7 days, and 

3. Verifying the solution temperature at least once per 24 hours.  

November 26, 1993 
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BORIC ACID TANK REQUIRED VOLUME 
vs. BORIC ACID TANK CONCENTRATION
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATION SYSTEM-SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.3.3 hgru eadpstn idetrsalbOPRBEada,
determining within ± 2 steps, the demand position for each shutdown or C rol 
rod not fully inserted.  

APPLICABILITY: MODES 3*#, 4*# and 5*#.' 

ACTION: 
R30 

With less than the above required group demand pos' on indicator(s) OPERABLE, 
immediately open the reactor trip system < 

4.1__ .3 . __4l3 3Each of the o~ve required group demand position indicator(s) shall 

Wth e reactor trip sys tem breakers in the closed position.  

ee Special Test Exception 3.10.5.  

March 14, 1983 
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SPECIAL TEST EXCEPTIONS

3/4.10.5 POSITION INDICATION SYSTEM - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

the performance of individual full length (shutdown and control) rod d p 
time measurements provided; 

a. Only one shutdown or control bank is withdrawn from th fully / !~nserted position at a time, and /" < 

b. The rod position indicator is OPERABLE during the ithdrawal 
of the rods.* 

APPLICABILITY: MODES 3, 4 and 5 during performance of rod drop time 
measurements.  

ACTION: 

With the position indication system ino a , or more than one bank of 
rods withdrawn, immediately open the upa trip breakers.  

SURVEILLANCE REQUIREMENTS 

4.10.5 The above required rodo ition indication systems shall be determined 
to be OPERABLE within 24 hours ior to the start of and at least once per 
24 hours thereafter during ro drop time measurements by verifying the demand 
position indication system d the rod position indication systems agree: 

a. Within 12 ste when the rods are stationary, and 

b. Within 24 eps during rod motion.  

his requirement is not applicable during the initial calibration of the rod position indication system provided (1) Keff is maintained 

less than or equal to 0.95, and (2) only one shutdown or control rod 
bank is withdrawn from the fully inserted position at one time.

SEQUOYAH - UNIT 1 3/4 10-5 Amendment No. 1



REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY k175 

This specification ensures that the reactor will not be made critical with 
the Reactor Coolant System average temperature less than 541'F. This limita
tion is required to ensure 1) the moderator temperature coefficient is within 
its analyzed temperature range, 2) the protective instrumentation is within its 
normal operating range, 3) the P-12 interlock is above its setpoint, 4) the 
pressurizer is capable of being in a OPERABLE status with a steam bubble, and 
5) the reactor pressure vessel is above its minimum RTNDT temperature.  

3/4.1.2 BORATION SYSTEMS ._ 

available during each mode of facility operation. The component.sA irecd to 
perform this function include 1) borated wat\ources, 2) ing pumps, 3) 
separate flow paths, 4) boric acid translpikis, an an emergency power RP• 6 
supply from OPERABLE diesel genera ors -,s 

With the RCS averag •te ove 350F, a minimum of two boron 
injection flow paths are o ensure single functional capability in 
the event an assumed fa* renders one of the flow paths inoperable. The 
boration capabili either flow path is sufficient to provide a SHUTDOWN 176 

MARGIN from cted operating conditions of 1.6% delta k/k after xenon decay 
and c wn to 200'F. The maximum expected boration capability requirement 

rs at near EOL from full power peak xenon conditions and requires 

November 26, 1993
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REACTIVITY CONTROL SYSTEMS 

BASES 

borated water from a boric acid tank in accordance with TS Figure 3.1.2.6, an 
additional makeup from either: (1) the common boric acid tank and/or batchl g, 
or (2) a minimum of 26,000 gallons of 2500 ppm borated water from the ref ing 

water storage tank. With the refueling water storage tank as the only rated 

water source, a minimum of 57,000 gallons of 2500 ppm borated water i equired.R176 

The boric acid tanks, pumps, valves, and piping contain a bori acid solu

tion concentration of between 3.5% and 4.0% by weight. To ensur that the boric 

acid remains in solution, the air temperature is monitored in rategic loca

tions. By ensuring the air temperature remains at 63*F or a e, a 5FF margin is 

provided to ensure the boron will not precipitate out. To ovide operational 

flexibility, if the area temperature should fall below th required value, the 

solution temperature (as determined by the pipe or tank all temperature) will be 

monitored at an increased frequency to compensate for e lack of solution

temperature alarm in the main control room. 4.  
With the RCS temperature below 350'F, i ection system is acceptable Ri 1 

without single failure considerationonne b s of the stable reactivity condi

tion of the reactor and the additional ' ions prohibiting CORE ALTERATIONS 

and positive reactivity change in theev he single injection system becomes 

inoperable.  

The boron capability re fl w 350"F, is sufficient to provide a 

SHUTDOWN MARGIN of 1.6% deltN\/kj er xenon decay and cooldown from 350"F to 

200"F, and a SHUTDOWN MARGIN o elta k/k after xenon decay and cooldown from 

200"F to 140"F. This condition quires either 5000 gallons of 6120 ppm borated 

water from the boric acid stor e tanks or 13,400 gallons of 2500 ppm borated R17ý 
water from the refueling wat storage tank.  

The contained water lume limits include allowance for water not available 

because of discharge li location and other physical characteristics. The 

55,000 gallon limit i the refueling water storage tank for Modes 4, 5, and 6 is 

based upon 22,182 g ons that is undetectable due to lower tap location, 19,197 

gallons for instru nt error, 13,400 gallons required for shutdown margin, and an 

additional 221 g lons due to rounding up. R176 

The limt s on contained water volume and boron concentration of the RWST 

also ensure pH value of between 7.5 and 9.5 for the solution recirculated 

within co ainment after a LOCA. This pH band minimizes the evolution of iodine 

and min izes the effect of chloride and caustic stress corrosion on mechanical 

syste and components.  

The OPERABILITY of one boron injection system during REFUELING ensures that 
Sl ystem s available for reactivity control while in MODE 6. , 

3/4.1.3 MOVABLE CONTROL ASSEMBLIES 

The specifications of this section ensure that (1) acceptable power distri

bution limits are maintained, (2) the minimum SHUTDOWN MARGIN is maintained, and 

(3) limit the potential effects of rod misalignment on associated accident anal

yses. OPERABILITY of the control rod position indicators is required to 

determine control rod positions and thereby ensure compliance with the control 

rod alignment and insertion limits.  
November 26, 1993 
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3/4.10 SPECIAL TEST EXCEPTIONS

BASES 

3/4.10.1 SHUTDOWN MARGIN 

This special test exception provides that a minimum amount of control rod 

worth is immediately available for reactivity control when tests are performed 

for control rod worth measurement. This special test exception is required to 
permit the periodic verification of the actual versus predicted core 
reactivity condition occurring as a result of fuel burnup or fuel cycling 
operations.  

3/4.10.2 GROUP HEIGHT, INSERTION, AND POWER DISTRIBUTION LIMITS 

This special test exception permits individual control rods to be 

positioned outside of their normal group heights and insertion limits during 

the performance of such PHYSICS TESTS as those required to 1) measure control 

rod worth and 2) determine the reactor stability index and damping factor 
under xenon oscillation conditions.  

3/4.10.3 PHYSICS TESTS 

This special test exception permits PHYSICS TESTS to be performed at less 

than or equal to 5% of RATED THERMAL POWER with the RCS TAVG slightly lower 

than normally allowed so that the fundamental nuclear characteristics of the 

reactor core and related instrumentation can be verified. In order for 

various characteristics to be accurately measured it is, at times, necessary 

to operate outside the normal restrictions of these technical Specifications.  

For instance, to measure the moderator temperature coefficient at BOL it is 

necessary to position various control rods at heights which may not normally 

be allowed by Specification 3.1.3.6 which may cause the RCS TAVG to fall 

slightly below the minimum temperature of Specification 3.1.1.4.  

Testing performed pursuant to Specification 4.10.3.2 ensures that the 

intermediate and power range reactor trip functions which operate at less than BR-2 

or equal to 25% RATED THERMAL POWER are available to limit power excursions 
during PHYSICS TESTS.  

3/4.10.4 REACTOR COOLANT LOOPS 

This special test exception permits reactor criticality under no flow 

conditions and is required to perform certain startup and PHYSICS TESTS while 

at low THERMAL POWER levels.  

3/4 10.5 POSITION INDICATION SYSTEM-SHUTDOWN 

Thi sp2,eial tes-t cxcptior~n permit~stlhe Apo-sition ind~rAicAt vt 
inoperable during rod drop ti Qdements. The except* red since 

the data necessary tTLf tl~e Vd dr erived from the induced 

voltage in the positi s as the rod is dropped. This induced 

voltage is s e to the normal voltage and, therefore, can not be 

if the position indication systems remain OPERABLE. 

SEQUOYAH - UNIT 1 B 3/4 10-1 Revised: 05/01/90
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN 

a. A flow path from the boric acid tank via a boric acid transfer p 
and charging pump to the Reactor Coolant System if the boric a d 
storage tank in Specification 3.1.2.5a is OPERABLE, or 

b. The flow path from the refueling water storage tank via charging 
pump to the Reactor Coolant System if the refueling wat storage 
tank in Specification 3.1.2.5b is OPERABLE.  

APPLICABILITY; MODES 4, 5 and 6.  

ACTION: R1 7 

MODE 4 -With none of the above flow paths 0P suspend al] operations 
involving CORE ALTERATIONS or posit' tivity changes and restore 
one flow path as soon as possible.  

MODES 5 - With none of the above flow pa •s, ABLE,s suspend all operations 
(and 6 i nvol vi ng CORE ALTERATIONS Do ve reactivity changes.  

'•SURVEILLANCE REQUIREMENTS ' •le lwah hl edmntae 

/4.1.2.1 At least one of the above rCqu"rdfo pahsalbedmnttd 

OPERABLE: 

a. At least once per 7 ys by verifying that the temperature of the 
areas containing fl path components from the boric acid tanks to 
the blending tee " greater than or equal to 63"F when it is a 
required water urce. Ri6 

b. Whenever th rea temperature(s) is(are) less than 63"F and the boric 
acid tank a required water source, the solution temperature in the 
flow pat components from the boric acid tank must be measured to be 
greater than or equal to 63"F within 6 hours and every 24 hours 
ther ter until the area temperature(s) has(have) returned to 
gre er than or equal to 63"F.  

c. t least once per 31 days by verifying that each valve (manual, power 
operated or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.  
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 
-be 9PERABLE.: 

a. The flow path from the boric acid tanks via a boric acid transf 
pump and a charging pump to the Reactor Coolant System.  

b. Two flow paths from the refueling water storage tank via c rging 

pumps to the Reactor Coolant System.  

APPLICABILITY: MODES 1, 2, and 3. R1i47 

ACTION: 

With only one of the above required boron injection flow ths to the Reactor 
Coolant System OPERABLE, restore at least two bor2 min tion flow paths to the 
Reactor Coolant System to OPERABLE status withi o s or be in at least HOT 
STANDBY and borated to a SHUTDOWN MARGIN equi at least 1% delta k/k at 
200*F within the next 6 hours; restore at le flow paths to OPERABLE 
status within the next 7 days or be in HOT TDO within the next 30 hours. R147 

SURVEILLANCE REQUIREMENTS 

4.1.2.2 At least two of the abo rqi flow paths shall. be demonstrated 
S OPERABLE: 

a. At least once per 7 days b verifying that the temperature of the 
areas containing flow pa components from the boric acid tanks to 
the blending tee is gr ter than or equal to 63*F when it is a 
required water source R163 

b. Whenever the area emperature(s) is(are) less than 63"F and the boric 

acid tank is a r quired water source, the solution temperature in the 
flow path comp ents from the boric acid tank must be measured to be 
greater than r equal to 63"F within 6 hours and every 24 hours 
thereafter til the area temperature(s) has(have) returned to 
greater t n or equal to 63*F.  

c. At lea once per 31 days by verifying that each valve (manual, power 
oper ed or automatic) in the flow path that is not locked, sealed, 
or herwise secured in position, is in its correct position.  

d. t least once per 18 months during shutdown by verifying that each R163 1 

automatic valve in the flow path actuates to its correct position on 
a safety injection test signal.  

e. At least once per 18 months by verifying that the flow path required 
by Specification 3.1.2.2a delivers at least 35 gpm to the Reactor R163 
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3 *1.'2.'3 One ehargin pum n the boron injection flew path raguired by 
Specification 3.1.2.1 sharll be OPERABLE and capable of being powered mm an 
OPERABLE shutdown board.  

APPLICABILITY: MODES 4, 5 and 6.  

ACTION: 00 01 

MODE 4 -With no charging pump OPEW L uu all operations involving CORE R147 
ALTERATIONS or posi i ty anges and restore one charging 
pump as soon as pos ble 

MODES 5 - With no charging pump P BLE, suspend all operations involving 
and 6 CORE ALTERATIONS or itive reactivity changes.  

SURVEILLANCE REQUI ENTS 

4.1.2.3 T above required charging pump shall be demonstrated OPERABLE by 
verify' , that on recirculation flow, the pump develops a discharge pressure 
of ater than or equal to 2400 psig when tested pursuant to Specifica

on 4.0.5.  
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING 

LIMITING CONDITION FOR OPERATION 

f1-11,5 C t/?6/ 1 

3.1.2.4 At least two eharging pumps shall be QPSRABLE. R27 

APPLICABILITY: Modes 1, 2, and 3. R147 

ACTION: 

"With only one charging pump OPERABLE, restor lea wo charging pumps to 
OPERABLE status within 72 hours or be in a STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to at leas 1 k at 200*F within the next 6 
hours; restore at least two charging s OPERABLE status within the next 
7 days or be in HOT SHUTDOWN wi h xt 30 hours.  

4.1.2.4 east two charging pumps shall be demonstrated OPERABLE by 
ferIf g, that on recirculation flow, each pump develops a discharge pressure 

Of eater than or equal to 2400 psig when tested pursuant to Specification 

1
R147 
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.5 ezamnmm n f the feilloing berated watcr-seurees 9hi]b f •'Ri63 

a. A boric acid storage system with: 
R163 

1. A minimum contained borated water volume of 5000 gallons, 

2. Between 6120 and 6990 ppm of boron, and 

3. A minimum solution temperaturer of 63"F.  

b. The refueling water storage tank with: 

1. A minimum contained borated wa rP e of 55,000 gallons, R1631 

2. A minimum boron concentrat* O 0 ppm, and R131 

3. A minimum solution tempra't• f 60"F.  

APPLICABILITY: MODES 4, 5 and 6. R1631 

ACTION: 

With no borated water source OPERA E, suspend all operations involving CORE 

ALTERATIONS or positive reactivi changes.  

SURVEILLANCE REQUIREMENTS/ 

4.1.2.5 The above requ' ed borated water source shall be demonstrated 

OPERABLE:/ 

a. For the ric acid storage system, when it is the source of borated 
waterr 

1 63 

1. Verifying the boron concentration at least once per 7 days, 

Verifying the borated water volume at least once per 7 days, and 

3. Verifying the boric acid storage tank solution temperature is 

greater than or equal to 63"F at least once per 7 days by 

verifying the area temperature to be greater than or equal to 
63"F, or 
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, REACTIVITY CONTROL SYSTEMS 

S 4. Whenever the boric acid tank area temperature is •ts than "3* 

/ ~and the boric acid storage system •ing use' •lEhe source of 

borated water, within 6 hours an very 2 urs thereafter, 
verify the boric acid tank oti e rature to be greater 
than or equal to 63°F u *l tht bo acid tank area temperature 
has returned to greater t or ual to 63-F.  

b. For the refuel' ,tak by: R1§3 

1. Verifying o concentration at least once per 7 days, 

2. Verifyin e borated water volume at least once per 7 days, and 

3. Ve ying the solution temperature at least once per 24 hours 
ile in Mode 4 or while in Modes 5 or 6 when it is the source 

of borated water.  

November 26, 1993 
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES OPERATING 

~~~~~~~~~~~~~~~. 3 .1 . 2 . .. .. ,, .,, ,, , .... . . . . . . . . . . . . . . . . . . . . . . . y 

as required by Specification 3.1-2.2: | 

a. A boric acid storage system with: 

1. A contained volume of borated water in accordance wi Figure 

3.1.2.6, 

2. A boron concentration in accordance with Figur 3.1.2.6, and 

3. A minimum solution temperature of 63°F. R163 

b. The refueling water storage tank wit .  

1. A contained borated water v um between 370,000 and 375,000 

gallons, 

2. Between 2500 and 2700 f ron, R131 

3. A minimum so ioature of 60*F, and 

4. A maximum solut mperature of 105"F.  

APPLICABILITY: MODES 1, 2, an 3. R6 

ACTION: 

a. With the bo acid storage system inoperable and being used as one 

of the ab required borated water sources, restore the storage 

system OPERABLE status within 72 hours or be in at least HOT 

STAND within the next 6 hours and borated to a SHUTDOWN MARGIN 

equj alent to at least 1% delta k/k at 200*F; restore the boric acid 

s age system to OPERABLE status within the next 7 days or be in HOT R1631 
UTDOWN within the next 30 hours.  

With the refueling water storage tank inoperable, restore the tank to 
( /the next 6 hours and in COLD SHUTDOWN wi-thin the following 30 ours.  
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RATVTCONTROL SYSTEM____SS 

( SURVEILLANCE REQUIREMENTS• _f 

4.1.2.6 Each borated water source shall be demonstrated OPERABLE: 

a. For the boric acid storage system, when it is the source of orated 
water by: 

R1 63 
1. Verifying the boron concentration at least onc er 7 days, 

2. Verifying the borated water volume a 40a once per 7 days, and 

3. Verifying the boric acid stor olution temperature is 

S~~~~figthnorequlO6• "tn area temperatue 

greater than or equal to 63F 1 st once per 7 days by yen
fyingor the antb reater than or equal to63.F, 

4. Whenever the boric o nkcarea temperature is less than 63F 
and the boric acid ge system being used as the source of 
borated water, withi 6 hours and every 24 hours thereafter, 
verify the boric cid tank solution temperature to be greater 
than or equal 63*F until the boric acid tank area temperature 
has returne o greater than or equal to 63*F.  

b. For the ref ing water storage tank by: 

1. V fying the boron concentration at least once per 7 days, 

2 Verifying the borated water volume at least once per 7 days, and 

3. Verifying the solution temperature at least once per 24 hours.  

November 26, 1993 
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BORIC ACID TANK REQUIRED VOLUME 

vs. BORIC ACID TANK CONCENTRATION

6,400 6,600 6,800

FIGURE 3.1.2.6
November 26 1 Amendment No.163
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REACTIVITY CONTROL SYSTEMS

POSITION INDICATION SYSTEM-SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

determining within ± 2 steps the demand position for each shutdown or conte 
rod not fully inserted.  

APPLICABILITY: MODES 3*#, 4*# and 5*#.  

ACTION: 
R15 

With less than the above required group demand p ition dicator(s) OPERABLE, 

immediately open the reactor trip system breake 

SURVEILLANCE REQUIREMENTS 

4.1.3.3 Each of the above quired group demand position indicator(s) shall be 

determined to be OPERABL y movement of the associated control rod at least 

10 steps in any one d' ction at least once per 31 days.  

*•rh the reactor trip system breakers in the closed position.  

ee Special Test Exception 3.10.5.  

March 14, 1983 
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SPECIAL TEST EXCEPTIONS

3/4.10.5 POSITION INDICATION SYSTEM - SHUTDOWN 

performance of individual full length (shutdown and control) rod drop time 

measurements provided; 

a. Only one shutdown or control bank is withdrawn from the ful inserted 
position at a time, and 

b. The rod position indicator is OPERABLE during the with awal of the 

rods. * 

APPLICABILITY: MODES 3, 4 and 5 during performance of rod rap time measureme s.  

ACTION: 4,r 
With the position indication system inoperab/,*r th more than-one bank of 

rods withdrawn, immediately open the react trpreakers.  

SURVEILLANCE REQUIREMENTS C 

4.10.5 The above required rod posi on indication systems shall be determined 

to be OPERABLE within 24 hours pr' r to the start of and at least once per 24 

hours thereafter during rod dro ime measurements by verifying the demand 

position indication system an he rod position indication systems agree: 

a. Within 12 steps en the rods are stationary, and 

b. Within 24 st s during rod motion.  

S T srequirement is not applicable during the initial calibration of the 

od position indication system provided (1) K eff is maintained less than 

or equal to 0.95, and (2) only one shutdown or control rod bank is 

withdrawn from the fully inserted position at one time.
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made critical with 
the Reactor Coolant System average temperature less than 541'F. This limita
tion is required to ensure 1) the moderator temperature coefficient is within 
it analyzed temperature range, 2) the protective instrumentation is within its 
normal operating range, 3) the P-12 interlock is above its setpoint, 4) the 
pressurizer is capable of being in a OPERABLE status with a steam bubble, and 
5) the reactor pressure vessel is above its minimum RTNDT temperature.  

3/4.1.2 BORATION SYSTEMS 
7T// 5pECC/P~,C471/60LZ15 LdaC-77ý 

available during each mode of facility operation. The component red tot3 
perform this function include 1) borated sources, I gin g pumps, 3) 
separate flow paths, 4) boric acid tq'T pa megny oe 
supply from OPERABLE di r neegec oe 

With the RCS avera erature above 350'F, *a minimum of two boron 
injection flow are required to ensure single functional capability in2 
the eve assumed failure renders one of the flow paths inoperable. The 

ion capability of either flow path is sufficient to

SEQUOYAH - UNIT 2 B 3/4 1-2

November 26, 1993 

Amendment No. 147, 146, 161, 
163

RI61 

1R163 

IR163



REACTIVITY CONTROL SYSTEMS

BORATION SYSTEMS (Continued) a 

Sprovide a SHUTDOWN MARGIN from expected operating conditions of 1.6% delta 

after xenon decay and cooldown to 200 0F. The maximum expected boration c a
bility requirement occurs at near EOL from full power peak xenon conditi s and 
requires borated water from a boric acid tank in accordance with TS Fi re 
3.1.2.6, and additional makeup from either: (1) the common boric aci tank 
and/or batching, or (2) a minimum of 26,000 gallons of 2500 ppm bor ed water 
from the refueling water storage tank. With the refueling water orage tank 
as the only borated water source, a minimum of 57,000 gallons of 500 ppm 
borated water is required. R163 

The boric acid tanks, pumps, valves, and piping contai a boric acid solu
tion concentration of between 3.5% and 4.0% by weight. T ensure that the 
boric acid remains in solution, the air temperature is m itored in strategic 
locations. By ensuring the air temperature remW ns at 3*F or above, a 5°F 
margin is provided to ensure the boron will no eci itate out. To provide 
operational flexibility, if the area temperat"r ld fall below the required 
value, the solution temperature (as determig by e pipe or tank wall tem
perature) will be monitored at an increase f• ncy to compensate for the 
lack of solution temperature alarm in tCmain ontrol room.  

With the RCS temperature below 3 0-F, e injection system is acceptable 1R147 
without single failure consideratio , basis of the stable reactivity 

condition of the reactor and the itiol restrictions prohibiting CORE 
ALTERATIONS and positive react ges in the event the single injection 
system becomes inoperable.  

The boron capability requ elow 350'F is sufficient to provide a 
SHUTDOWN MARGIN of 1.6% delta k/ after xenon decay and cooldown from 350°F to 
200°F, and a SHUTDOWN MARGIN o 1% delta k/k after xenon decay and cooldown R163 

from 200°F to 140 0 F. This co dition requires either 5000 gallons of 6120 ppm 
borated water from the bori acid storage tanks or 13,400 gallons of 2500 ppm 
borated water from the re eling water storage tank.  

The contained wat volume limits include allowance for water not avail
able because of disc ge line location and other physical characteristics.  
The 55,000 gallon l> it in the refueling water storage tank for Modes 4, 5, and 

6 is based upon 2 ,182 gallons that is undetectable due to lower tap location, 
19,197 gallons f instrument error, 13,400 gallons required for shutdown R163 

margin, and an dditional 221 gallons due to rounding up.  

The li ts on contained water volume and boron concentration of the RWST 'BR 

also ensur a pH value of between 7.5 and 9.5 for the solution recirculated 
within c tainment after a LOCA. This pH band minimizes the evolution of 
iodine nd minimizes the effect of chloride and caustic stress corrosion on 
mecha cal systems and components.  

The OPERABILITY of one boron injection system during REFUELING ensures 
at this system is available for reactivity control while in MODE 6.  

Noveber 6, 993
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3/4.10 SPECIAL TEST EXCEPTIONS

BASES 

3/4.10.1 SHUTDOWN MARGIN 

This special test exception provides that a minimum amount of control rod 
worth is immediately available for reactivity control when tests are performed 
for control rod worth measurement. This special test exception is required to 
permit the periodic verification of the actual versus predicted core 
reactivity condition occurring as a result of fuel burnup or fuel cycling 
operations.  

3/4.10.2 GROUP HEIGHT, INSERTION, AND POWER DISTRIBUTION LIMITS 

This special test exception permits individual control rods to be 
positioned outside of their normal group heights and insertion limits during 
the performance of such PHYSICS TESTS as those required to 1) measure control 
rod worth and 2) determine the reactor stability index and damping factor 
under xenon oscillation conditions.  

3/4.10.3 PHYSICS TESTS 

This special test exception permits PHYSICS TESTS to be performed at less 
than or equal to 5% of RATED THERMAL POWER with the RCS TAVG slightly lower 

than normally allowed so that the fundamental nuclear characteristics of the 
reactor core and related instrumentation can be verified. In order for 
various characteristics to be accurately measured it is, at times, necessary 
to operate outside the normal restrictions of these technical. Specifications.  
For instance, to measure the moderator temperature coefficient at BOL it is 
necessary to position various control rods at heights which may not normally 
be allowed by Specification 3.1.3.6 which may cause the RCS TAVG to fall 

slightly below the minimum temperature of Specification 3.1.1.4.  

Testing performed pursuant to Specification 4.10.3.2 ensures that the 
intermediate and power range reactor trip functions which operate at less than BR-2 

or equal to 25% RATED THERMAL POWER are available to limit power excursions 
during PHYSICS TESTS.  

3/4.10.4 REACTOR COOLANT LOOPS 

This special test exception permits reactor criticality under no flow 
conditions and is required to perform certain startup and PHYSICS TESTS while 
at low THERcary POWE ddevel 
3/ 05 OIIO NIATION SYSTEM-SHUTDOWN 

_T i emeeitien ielic tio- a--

voltage in the position s sy te rodais oppe.  
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