Sept enber 21, 2001

TVA- SQN- TS- 00- 06 10 CFR 50. 90

U.S. Nucl ear Regul atory Conm ssion
ATTN:  Document Control Desk
Washi ngton, D. C 20555

Gent | enen:
In the Matter of ) Docket Nos. 50-327
Tennessee Vall ey Authority ) 50- 328

SEQUOYAH NUCLEAR PLANT (SQN) - UNITS 1 AND 2 - REVI SION OF
| NSTRUVENTATI ON MEASUREMENT RANGE, BORON CONCENTRATI ON

LIM TS, REACTOR CORE LI M TATI ONS, AND SPENT FUEL POOL STORAGE
REQUI REMENTS FOR TRI TI UM PRODUCTI ON CORES (TPCs) - TECHNI CAL
SPECI FI CATI ON (TS) CHANGE NO. 00- 06

In accordance with the provisions of 10 CFR 50.90, TVA is
submitting a request for an anendnment to SQN s Licenses
DPR-77 and DPR-79 to change the TSs for Units 1 and 2 to
allow SQN to provide irradiation services for the U S
Department of Energy (DOE). This change would allow SOQN to
insert Tritium Produci ng Burnabl e Absorber Rods (TPBARs) into
the reactor core to support DCE in maintaining the nation’s
tritiuminventory (Tritium Programj. The proposed |license
anmendnent invol ves revising the neasurenent range for the
source range nonitors in TS Table 3.3-9, increasing the
required boron concentration for both the cold | eg

accurmul ators (TS 3/4.5.1) and the refueling water storage
tank (TS 3/4.5.5), deleting the boron concentration and spent
fuel storage requirenents and associ ated Bases for the cask
pit pool in TS Section 3/4.7.14 and Section 5.6, adding a
[imt on the nunber of TPBARs that can be irradiated in TS
Section 5.3, providing storage requirenents for spent fuel
assenblies that contained TPBARs during irradiation in TS
Section 5.6 and the Bases for TS Section 3/4.7.13, and the
i npl enentation of a TPBAR consolidation activity. This
submittal also provides revisions to the TS Bases in
Section 3/4.6.4 associated with conbustible gas control.
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Thi s proposed change is justified based on extensive

anal ysis, testing, and evaluation of the TPBARs as reported
previously by the DOE. DOE has previously submtted a
classified/ proprietary version (NDP-98-153, Revision 1) and
an uncl assi fied/ non-proprietary version (NDP-98-181,
Revision 1) of the TPC Topical Report for NRC review. NRC
revi ewed t hese TPC Topi cal Reports and i ssued NUREG 1672,
“Saf ety Eval uation Report (SER) Related to the Departnent of
Energy’s Topical Report on the Tritium Production Core,”
docunenting its review. TVA used both versions of the TPC
Topi cal Report and the NRC SER in the preparation of this

| i cense anendnment request and has conpl eted the appropriate
pl ant - speci fic eval uati ons and anal yses recommended by these
docunents, including the 17 interface itens listed in

NUREG 1672, Section 5.1. In order to maintain this |icense
anmendnent request in an unclassified form any classified
text, tables, and figures that have been affected by the

pl ant - specific application of TPBARs have been omtted from
this submttal. Copies of the classified docunents are
avai l abl e for NRC review at the Pacific Northwest National
Laboratory (PNNL) offices.

TVA identified two issues that require further testing and
anal ysis to confirm conservative assunptions. These issues
involve lithium|eaching and post | oss-of-cool ant acci dent
(LOCA) material ejection fromthe TPBARs. Both issues

i ncorporate current research and have been factored into the
encl osed safety anal yses. TVA has requested that DOE perform
additional testing and anal ysis as described in Enclosure 4.

TVA has determ ned that there are no significant hazards
consi derations associated with the proposed change. The SQN
Pl ant Qperations Review Conmttee and the SOQN Nucl ear Safety
Revi ew Board have revi ewed these proposed changes and have
determ ned that operation of SON Units 1 and 2, in accordance
with the proposed changes 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

t he Tennessee State Departnment of Public Health.

Enclosure 1 to this letter provides the description and
eval uation of the proposed TS changes (Part A) and a
description of the TPBAR consolidation activity (Part B)
required for the Tritium Program TVA requests NRC review,
under 10 CFR 50.90, to inplenent the changes necessary to
irradiate TPBARs. This enclosure includes TVA' s

determ nation that the proposed changes do not involve a
significant hazards consideration. In addition, an

envi ronnment al i nmpact consideration discussion is provided.



U.S. Nucl ear Regul atory Conm ssion
Page 3
Sept enber 21, 2001

Encl osure 2 provides the appropriate TS pages narked to show
t he proposed changes. Enclosure 3 provides the revised TS
pages.

Encl osure 4 provi des Franat ome- Advanced Nucl ear Power (ANP)
Report BAW 10237, Revi sion 1 which:

contains information relative to itens in the TPC
Topi cal Report for which there is a SQN i npact,

contains confirmation of the plant-specific confirmng
checks recommended by the TPC Topi cal Report,

addresses the 17 plant-specific interface issues
listed in NUREG 1672, Section 5.1, and,

addresses other itens requested by NUREG 1672 such as
the TPBAR surveill ance program |ead test assenbly
(LTA) post irradiation results, and a di scussion of
proposed TS changes identified in NUREG 1672 that are
not required at SQN\.

Al t hough the SQN thernmal power uprate of 1.3 percent is not
required for the inplenentation and utilization of TPBARs,
TVA anti ci pates, subsequent to NRC approval, the

i npl enentation of a thermal power uprate prior to initial
insertion of the TPBARS into SQN Unit 1 or 2. Accordingly,

t hose eval uati ons and anal yses contained in the Framatone- ANP
Report have envel oped the uprated power |evel of

3455 negawatt thermal (MAN) versus the current rating of

3411 MA.

Portions of Enclosures 1 (TPBAR consolidation activity) and
Encl osure 4 were previously submtted on May 25, 2001. 1In
that submttal, areas |abeled as “Information to be provided
later,” were identified. This submttal provides that
information. The May 25th submttal al so provided

i nformati on regardi ng a new net hodol ogy for the spent fuel
pool cooling analysis. TVA' s Watts Bar Nucl ear Pl ant (WBN)
has requested NRC review and approval for this nethodol ogy
change, in accordance with 10 CFR 50.90 in a submttal to NRC
dated April 20, 2001. NRC s approval of this effort is
expected to be conpleted before the date that the new

met hodol ogy wi Il be needed for SON. Since both TVA sites

wi |l use the new nethodol ogy in the same manner, SQN will be
able to inplenent this change in accordance with the 10 CFR
50.59 requirenents after NRC s approval of the WBN request.
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Therefore, this submttal does not include a duplicate
request for NRC review.

In order to meet DOE' s Tritium Programrequirenents, TVA
requests that this anendnment be approved w thin one year of
this submttal date and that the revised TSs be nade
effective during each unit’s respective Cycle 12 refueling
outage in order to properly inplement the boron concentration
changes.

There are no new regul atory conm tnents being made by this
submittal. This letter is being sent in accordance with NRC
RIS 2001-05. If you have any questions about this |icense
anendnent request, please contact Pedro Sal as at

(423) 843-7170.

Si ncerely,

Original signed by

Dennis L. Koehl
Pl ant Manager

Encl osur es

Subscri bed and sworn to before me
on this 21th day of Septenber

Peggy M Billingsley
Not ary Public

My Commi ssion Expires October 9, 2002




ENCLOSURE 1

TENNESSEE VALLEY AUTHORI TY
SEQUOYAH NUCLEAR PLANT (SQN)
UNITS 1 AND 2
DOCKET NO. 327, 328

PROPOSED TECHNI CAL SPECI FI CATI ON (TS) CHANGE TS 00- 06
AND TPBAR CONSCLI DATI ON ACTI VI TY
DESCRI PTI ON AND EVALUATI ON OF THE PROPOSED CHANGE

PART A - PROPCSED TECHNI CAL SPECI FI CATION (TS) CHANGE TS-00- 06
| . DESCRI PTI ON OF THE PROPOSED CHANGE

In order to irradiate Tritium Produci ng Burnabl e Absor ber
Rods (TPBARs) at SQN, changes to six sections of the TSs,
along with the appropriate Bases di scussions and one TS
Bases di scussion, need to be made. The first change

revi ses the nmeasurenment range for the backup source range
nonitor. The next two changes involve increasing the
boron concentration in both Cold Leg Accumul ators (CLAs)
and Refueling Water Storage Tank (RWST) which stem from
fuel core design. The fourth change deletes the

provi sions for storing spent fuel in the cask pit and the
associ ated boron concentration requirenents. The fifth
change involves incorporating into the Design Features
Section 5.0 the maxi num nunber of TPBARs that can be
inserted into the reactor core in an operating cycle. The
si xth change adds di scussions regardi ng fuel assenblies
that contai ned TPBARs during a fuel cycle and the
appl i cabl e storage requirenents. A revision to the TS
Bases di scussion for conmbustible gas control has al so been
i ncluded to properly describe the possible sources of
hydrogen gas. Each of these changes are described bel ow
and illustrated in Enclosures 2 and 3:

A. TS Table 3.3-9 - Renote Shutdown Monitoring
Instrunentation - Revised Backup Source Range
Moni t or Measur enent Range

This change will revise the neasurenent range of the
backup source range nonitor. The current range is
from1l to 10° counts per second gCPS) and the
proposed range is fromO0.1 to 10

B. TS 3/4.5.1 - Cold Leg Injection Accunul ators - Boron
Concentration Increase

This change is requested to increase the CLA Boron
Concentration fromthe present range of 2400 to 2700
parts per mllion (ppm to a range of 3500 to

3800 ppm
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TS 3/4.5.5 - Refueling Water Storage Tank - Boron
Concentration Increase

This change is requested to increase the RAST Boron
Concentration fromthe present range of 2500 to 2700
ppmto a range of 3600 to 3800 ppm

TS 3/4.7.14 and Bases - Cask Pit Pool M ninmum Boron
Concentration - Deletion of Requirenents

This TS section and the associ ated Bases di scussi ons
are being deleted in their entirety.

TS 5.3.1 - Design Features/Reactor Core/Fuel
Assenbl i es

A change is requested to Section 5.0, Design Features,
to allow the insertion of a maxi num of 2256 TPBARs
into the SON reactor core for irradiation purposes.
The specific nunber of TPBARs to be irradiated during
a given cycle would be identified in the Rel oad Safety
Eval uation Report but will, in all cases, be |less than
or equal to 2256 TPBARSs.

This request would insert a new sentence to
Section 5.3.1 to read as foll ows:

Sequoyah is authorized to place a maxi num of
2256 Tritium Produci ng Burnabl e Absorber
Rods into the reactor core in an operating
cycl e.

TS 5.6 and TS 3/4.7.13 Bases - Design Feat ures/ Fuel
Storage and Spent Fuel Pool M ni mum Boron
Concentration - Revised Storage Requirenents for Fuel
Assenbl i es Cont ai ni ng TPBARs

Current Section 5.6.1.1 is being revised to
accommodat e new provi sions that address the storage
of spent fuel that contained TPBARs. Information has
been included at the beginning of this section to
define Type A fuel (spent fuel that has not contained
TPBARs), Type T fuel (spent fuel that has contai ned
TPBARs), fresh fuel, and cooling tinme. Spent fuel
pool Region 1 is designated to contain fresh fuel and
spent fuel Type AL Region 2 is designed to contain
spent fuel Type A or Type T. Region 3 is designated
to contain fresh fuel only. Region 4 is designated
to contain fresh fuel and spent fuel Type T. As part
of the revisions to Section 5.6.1.1, clarifying

i nformation regardi ng storage cells partially filled
with non-fissile material has been included for al
regions. This revision also deletes current Section
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5.6.1.1.d that addresses spent fuel storage
provi sions for the cask pit pool.

Section 5.6.3 is also revised to delete the | ast
sentence that reads:

In addition, no nobre that 225 fue
assenblies will be stored in a rack nodul e
in the cask | oading area of the cask pit.

The figures and tables associated with Section
5.6.1.1 have been revised accordingly to properly
represent the acceptable spent fuel storage patterns
for each fuel type with appropriate enrichnent,
burnup, and cooling tinme requirenents for storage in
respective regions of the spent fuel pit. This
change has revised the | abels for the existing
figures and tables to clarify their use for Type A
spent fuel and has included other changes to reflect
the new Type T spent fuel. New figures and tables
for Type T spent fuel have been added with
appropriate | abels and information for controlling
storage requirenents for this fuel

Addi tionally, the Bases for spent fuel pool boron
concentration for TS Section 3/4.7.13 has been
revised to be consistent with the changes to TS
Section 5.6.1.1. These changes reflect the use of
TPBARs in fuel assenblies, the storage of Type A and
Type T spent fuel, the designations for Regions 1

t hrough 4 of the spent fuel pool, and the associated
reference additions.

Bases 3/4.6.4 - Conbustible Gas Control - Hydrogen
Cenerati on Sources

As a result of the Tritium Program a change is
being made to the TS Bases for conbusti bl e gas
control to include the hydrogen and tritiumi nside
t he TPBARs as possi bl e sources. This change woul d
insert a fourth hydrogen generation iteminto the
di scussi ons as foll ows:

, and 4) tritiumand hydrogen that exist in the

Tritium Produci ng Burnabl e Absorber Rods prior
to the accident.
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REASON FOR THE PROPOSED CHANGE

A

TS Table 3.3-9 - Renote Shutdown Monitoring
I nstrunentation - Revised Backup Source Range Monit or
Measur enent Range

The current neasurenent range for the backup source
range nonitor provides an acceptabl e range of val ues
for the current fuel |oading configurations and the
typi cal boration |evels of the reactor cool ant system
(RCS). Wth the higher Ievels of boron concentrations
that will be utilized with the tritium production
cores (TPCs), the availability of neutrons to be
detected by the backup source range nonitor wll be
reduced. Therefore, |owering the neasurenent range of
the nonitor by one decade will provide a nore adequate
range that will bound the anobunt of neutrons that wll
be available for detection. This will result in

i ndications within a nore accurate portion of the
nmonitor’s indication capabilities.

TS 3/4.5.1 - Cold Leg Injection Accunul ators - Boron
Concentration Increase

The post | oss-of-cool ant accident (LOCA) |ong-termcore
cooling anal ysis requires maintaining a subcritical
boron concentration following a LOCA after all boration
sources are injected and m xed in the contai nnent sunp
and wi thout taking credit for any rod cluster control
assenbly insertion. These boration sources include the
CLAs, the RWST, and the nelted ice fromthe ice
condenser .

When | arge anmounts of excess neutron poison are added
to a core, such as with TPBARs, there is conpetition
for neutrons fromall the poisons and the negative
wort h of each poison (including the RCS boron)

decr eases. The positive reactivity insertion due to
t he negative noderator coefficient that occurs during
t he cool down fromhot full power to cold conditions
foll owi ng the LOCA nust be entirely overcone by RCS
boron. Because the RCS boron is now worth less, it
takes a higher concentration to nmaintain
subcriticality. The ice (at approximately 2000 ppm is
a dilution source which has to be overcone by the RWST
concentration to reach a m xed sunp concentration high
enough to prevent criticality.

Therefore, the CLAs boron concentration will have to be
increased to the values requested in Section |.B

El-4



TS 3/4.5.5 - Refueling Water Storage Tank Boron
Concentration Increase

Based on the discussion in [tem B, the RWST boron
concentration will also have to be increased to the
val ues requested in Section |I.C

TS 3/4.7.14 and Bases - Cask Pit Pool M nimum Boron
Concentration - Deletion of Requirenments

TVA requested the inclusion of TS Section 3/4.7.14 and
recei ved approval in SQN Arendnent Nos. 265 and 256 for
Units 1 and 2, respectively. These anendnents provided
for the storage of spent fuel in the cask pit pool in
the event that additional room m ght be needed. TVA
now i ntends to utilize the dry cask storage provisions
for additional storage space. This, conbined with the
need to use the cask pit pool for TPBAR consolidation
and dry cask storage activities, has elimnated the
need to use this area for spent fuel storage.

Therefore, TVA no longer plans to use this area for
spent fuel storage and the provisions that allowed this
use, as well as the boron concentration requirenents,
are being deleted in the proposed request.

TS 5.3.1 - Design Features/ Reactor Core/Fuel Assenblies

The purpose for this change is to place a limt on the
nunber of TPBARs that can be inserted into the reactor
core in an operating cycle based on plant safety

anal yses. The specific nunber of TPBARS to be
irradiated during a given cycle would be identified in
the Rel oad Safety Eval uation Report but never will be
greater than 2256 TPBARs.

TS 5.6 and TS 3/4.7.13 Bases - Design Features/ Fuel
Storage and Spent Fuel Pool M ni mum Boron
Concentration - Revised Storage Requirenents for Fuel
Assenbl i es Contai ni ng TPBARs.

TVA will be producing tritiumin TPBARs as part of an
agreenent with the Departnent of Energy (DOE). As a
result, spent fuel assenblies associated with the
tritiumproduction will require storage in the spent
fuel pool and will have different characteristics than
ot her non-tritium producing spent fuel. The TPBAR

rel ated fuel will be nore reactive than other fuel and
therefore will require nore restrictive storage
l[imtations. The proposed changes for TS Section
5.6.1.1 and the Bases for TS Section 3/4.7.13 for

Type A and Type T spent fuel wll provide appropriate
requi rements to ensure acceptabl e storage arrangenents
that will nmaintain the necessary criticality limts.
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The change to current TS Sections 5.6.1.1.d and 5.6.3
elimnates the provision to store spent fuel in the
cask pit pool consistent with the proposed del etion of
TS Section 3/4.7.14 described above in Section Il.D

Bases 3/4.6.4 - Conbustible Gas Control - Hydrogen
Cenerati on Sources

The purpose for the addition of a fourth hydrogen
source for the conbustible gas control discussions is
to include tritiumand hydrogen inventories existing
in the TPBARs that would be avail able for rel ease
during postul ated accidents. This revision wll
properly describe the sources that have been
considered in evaluating the adequacy of the
conmbusti bl e gas control functions.

I11. SAFETY ANALYSI S

A

TS Table 3.3-9 - Renote Shutdown Monitoring
| nstrunentation - Revised Backup Source Range Monitor
Measur enent Range

The backup source range nonitor provides an indication
of core criticality conditions in the auxiliary
control room This nmonitor would be used in the event
the main control roomwas required to be evacuated and
shut down conditions had to be nonitored in a renote

| ocation. This nonitor is used for indication of the
core shutdown conditions and does not include the trip
functions associated with the nmain control room
nmonitors that support plant startup functions.

Wth the higher levels of boron concentrations that
will be utilized with the TPCs, the availability of
neutrons to be detected by the backup source range
monitor will be reduced. Therefore, |owering the
measur enent range of the nonitor by one decade will
provi de a nore adequate range that will bound the
amount of neutrons that will be available for
detection during shutdown conditions. This change

i nproves the ability to nonitor neutron activity for
verification of shutdown conditions which is the
primary function of the nonitor. This nonitor has no
startup or trip functions and therefore, there is no
adverse inpact for startup or operating conditions
since these evolutions are handl ed by the main control
room source range nonitors.

Wiile the bottomend of the nonitor’s range is | ower,
likewise the top end is also | owered by one decade

t hereby preserving the existing overall |oop accuracy.
The range of neutron activity during shutdown
conditions will not be of a magnitude that the
reducti on of the upper end of the range will affect
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the ability to verify shutdown conditions. The
monitor will have equival ent or better capabilities to
nmoni t or changes in neutron activity with the revised
measur enent range to support the verification of unit
shutdown. Since the backup source range nonitors are
used for indication of unit shutdown conditions and
the lowering of the nmeasurenment range serves to
improve this ability for |lower |eakage tritium cores,

t he proposed change is acceptable and no adverse

i npact to nuclear safety will result.

TS 3/4.5.1 - Cold Leg Injection Accunul ators - Boron
Concentration Increase

1. LOCA Rel ated Anal yses
a. Large Break LOCA (LBLOCA)

During an LBLOCA, the core becones subcritica
due to voids generated by the rapid system
depressuri zation. Any additional boron injected
due to the increase in the concentration |evels
woul d i ncrease the nmargin by which the core is
mai ntained in a subcritical condition. The
LBLOCA anal ysi s, however, does not explicitly
nodel the boron concentration | evel of the
accunmul ators or RWST; the cal cul ated Peak C ad
Tenperature (PCT) and clad oxidation is not a
function of the boron concentration. Thus, an
increase in the accunul ator and RWST boron
concentrati ons woul d have no adverse effect on
the LBLOCA anal ysis results.

b. Small Break LOCA ( SBLOCA)

The SBLOCA anal ysis does not take credit for the
boron present in the RAST and the accunul ators.
Though not nodeled in the analysis, any

addi tional boron injected due to the increase in
the concentration |l evels would increase the
margi n by which the core is maintained in a
subcritical condition. The calcul ated PCT and
clad oxidation is not a function of the boron
concentration level in the core. Thus, an
increase in the accunul ator and RWST boron
concentrati ons woul d have no adverse effect on
the SBLOCA anal ysis results.

c. Reactor Vessel Bl owdown and Loop Forces

The LOCA bl owdown hydraulic | oads occur within
the first few seconds of the LOCA transi ent and
thus are not a function of the boron
concentration level in the accunul ators or RWST.
Thus, an increase in the boron concentration
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| evel s in the accumul ators and RAST woul d have
no effect on the LOCA hydraulic forces
cal cul ati on

Post - LOCA Long- Term Core Cool i ng Requirenents

The licensing basis conmmtnent is that the
reactor will remain shutdown by borated
enmergency core cooling system (ECCS) water
residing in the sunp following a LOCA. Since
credit for the control rods is not taken for a
LBLOCA, the borated ECCS water will result in
the reactor core renaining subcritical assum ng
all control rods are out. M ninum boron
concentrations are assuned in the cal cul ation
for each borated water source. For this

cal cul ation, the m ni mum RAST boron
concentration is 3600 ppm and the m ni num
accumul ator concentration is 3500 ppm

Cal cul ati ons have been perforned to confirmthat
the sunp solution will contain adequate boron to
mai ntain the reactor in a shutdown condition
following a LOCA. These cal cul ations
denonstrate that the required boron
concentration to maintain subcriticality for the
eval uated TPC is well bel ow the m xed nean sunp
concentration. Reload TPCs will be evaluated to
ensure continued conpliance with this shutdown
requirenent.

Testing has indicated that TPBARsS can experience
cl addi ng breach at LBLOCA conditions if the

cl addi ng tenperature and internal pressure of
the TPBARs reach |imting values. Consequently,
the post-LOCA critical boron calcul ations
accounted for the potential loss of a LiAI2
pencil, as well as partial |eaching of lithium
fromthe remaining pencils. Based on
conservative assunptions, the cal cul ations
confirmthat the tritium production core wl|l
remai n subcritical followng a LOCA

Hot Leg Switchover Tinme to Prevent Boron
Preci pitation

The hot |leg recirculation switchover tine is
determined for inclusion in energency procedures
to preclude | ong-term cooling problens
associated with boron precipitation in the
reactor vessel and core. The switchover time is
dependent on power |evel and on the RCS, RWST,
accurmul ator, and other (i.e., ice nelt) water

vol umes and boron concentrations. In the event
of a cold leg break during which the ECCS is
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aligned to the RCS cold | egs, boron
concentration in the core region increases due
to boil-off of water. To reduce the plate out
of boron, the ECCS is realigned to the RCS hot
| egs at the hot |eg sw tchover tine.

The increase in the maxi num RAST and accunul at or
boron concentrations results in a reduction in
the hot | eg switchover tinme because sunp boron
concentration is higher, and the threshold for
boron precipitati on and possi bl e core cool ant

bl ockage occurs sooner. In order to assure the
sanme degree of long-termcooling with the higher
boron concentration, the current hot |eg

swi tchover value of 12 hours will be reduced to
5.5 hours. TVA has determ ned that the shorter
hot | eg switchover tinme does not inpose an
adverse burden on plant operators.

Non- LOCA Transi ent Anal ysi s

The foll ow ng non- LOCA acci dents nodel the RWST
boron concentrations and the accunul ators do not
i nj ect.

a. Steanline Break (SLB) at Hot Zero Power

Following a SLB, a safety injection (SlI) signa
occurs as a result of |ow steam generator
pressure and the ECCS provi des borated water
fromthe RAST to the RCS. An increase in RWAST
boron concentrati on could be expected to reduce
post-break core power. For the worst-case SLB
however, dry-out of the broken steam generator
and a subsequent reduction in RCS cooling ends
the core power excursion prior to the

i ntroduction of boron into the RCS. The core
power excursion is, therefore, not sensitive to
boron addition. Therefore, an increase in boron
concentration in the RWST and accunul ators has
no effect on the SLB anal yses.

b. Feedwater Line Break

Foll owing a feedwater |ine break, a Sl signa
can occur as a result of |ow steam generator
pressure and the ECCS provi des borated water
fromthe RAST to the RCS. A reactor trip occurs
and an increase in RAST boron concentration
coul d be considered as additional shutdown
reactivity added to the core. However, no
credit for boration is conservatively taken in
the analysis. The increase in RAST and
accumul at or boron concentration required by the
TPBAR core design, therefore, has no effect on
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the feedwater |ine break anal yses.
c. Spurious Operation of the SI System at Power

This event is initiated by SI actuation. A
spurious Sl event is postulated to nmaxim ze the
i nsertion of negative reactivity and assunes a
maxi mum boron concentration. At the tine the
Sequoyah Final Safety Analysis Report (FSAR)

anal ysis was perforned, the boron injection tank
(BI'T) contained water borated to a concentration
of 20,000 ppm After the BIT concentration was
reduced, the analysis was not revised as the

hi gh boron concentrati on was conservati ve.
Because such a high boron concentration is
considered in this event, an increase in the
RWST boron concentration to as nuch as 3800 ppm
i s bounded by the current analysis. An increase
in the RAST and accumnul at or boron concentrati on,
therefore, does not affect the analysis of a
spurious Sl event.

SLB Mass and Energy (M&E) Rel eases

The SLB MBE anal yses are performed for the

contai nnent integrity eval uation, conpartnent
pressuri zation anal ysis and equi pnent
qual i fication. These anal yses assune the nm ni num
al | owabl e boron concentrations for the RAST and
accunul ators to mnimze the anount of boron
delivered to the core. The control rods provide
the safety anal ysis value for the shutdown nargin
for this event. Therefore, the proposed boron
concentration increase has no adverse inpact.

St eam CGenerator Tube Rupture (SGIR)

During the SGIR event, a | ow pressurizer pressure
signal actuates the SI system which delivers flow
fromthe RAST to the RCS. The borated water from
the RWST helps to maintain the reactor in a

shut down condition after the tube rupture has
occurred. The increase in the RAST concentration
will lead to a higher boration rate and ultimtely
i ncrease the overall RCS boron concentration. The
SGTR anal ysi s does not nodel the boron in the
accurmul ators or the RAWST. Therefore, there is no
i npact on the anal ysis.

Cont ai nment M&E Rel eases
The LOCA tenperature and pressure response anal yses
whi ch are performed for containment integrity,

conmpartnent eval uation, and equi pnent qualification
do not nodel the RWST and accunul ator boron
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concentrati ons.

Thus, the changes in concentration

do not affect these anal yses.

Nucl ear Steam Supply System (NSSS) Systens and
Conponent s

a.

Mechani cal Conponents and Systens

The inpact of an increase in the boron
concentration range in the RAST and accunul at ors
was assessed with respect to the nechani cal and
fluid system conponents. This increase in
concentration will cause a decrease in the pH of
the liquid and therefore required a review
regarding the integrity of the RAST and

accunul ator materials, as well as other RCS
conmponent materials. This evaluation
denonstrates that the integrity and operability
of potentially affected equi pnent and systens
wi Il be maintained.

The RWST provides borated water to the refueling
canal , charging punps, Sl punps, containnent
spray punps, and residual heat renoval punps.
The accunul ators supply water to the RCS during
certain accident conditions. The inmedi ate
effect of raising the boric acid concentration
in the RAST to 3800 ppmw Il be a decrease in
the pH of the liquid. To assess the magnitude
of this decrease, pH values of boric acid

sol utions containing 2700, 3250, and 3800 ppm at
40 degrees Fahrenheit (°F), 77°F, and 125°F were
comput ed. These values are listed in the

tabl e below. The |owest and hi ghest

t enperatures chosen, 40°F and 125°F, bound the
range the RWET i s expected to experience while
77°F is the tenperature which the RAST liquid is
expected to exhibit nost of the tine.

Tabl e
pH of Boric Acid Sol utions
Bor on pH at pH at pH at
(ppm 40 °F 77 °F 125 °F
2700 4. 39 4. 39 4.43
3250 4.27 4.28 4. 32
3800 4.17 4.18 4. 22

An i nspection of the above table confirns that
the pH of the RWST and accumnul ator |iquids
decreases very slightly when the boron
concentration is increased from 2700 ppmto 3800
ppm Specifically, the maxi mumreduction in pH
In going from2700 to 3800 ppmis only 0.22.
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This mnimal pH decrease is not expected to
cause new concerns regarding the integrity of
the RWST or accumul ator material or any other
stainless steel surfaces that nay cone in
contact with the RAST and accunul ator liquids in
t he above tenperature range.

In addition, structural carbon steel surfaces in
contai nnent during either the injection or
recircul ati on phase foll owi ng a postul ated LOCA
are protected by approved coatings agai nst
corrosion. \Werever there are unprotected
carbon steel surfaces, sone corrosion is
expected to take place in the noist air of the
contai nnent. The unprotected surfaces wl|
receive a spray of RWST |iquid containing 3800
ppm boron during the contai nment spray injection
phase follow ng a LOCA, but the slightly | ower
pH of the spray will not have a neasurabl e
effect on the corrosion rate of carbon steel.
Based on engi neering judgenent, the slight pH
decrease of the RWST and accunul ator |iquids
resulting fromthe proposed increase in boron
concentration to 3800 ppmw Il not cause any new
corrosi on concerns to unprotected (unpai nted)
carbon steel surfaces in the containnment.

During the recircul ati on phase foll ow ng a LOCA,
t he expected pH of the contai nnent sunp is such
that no significant corrosion of in-containnent
carbon steel surfaces is expected.

Finally, the solubility of boric acid at 40°F,
77°F, and 125°F is about 5402 ppm 9493 ppm and
18, 758 ppm respectively. Therefore, a boron
concentration of 3800 ppmw Il remain in
solution at the tenperatures the liquids in the
Sequoyah Units 1 and 2 RWSTs and accunul ators
may experience.

Instrunentati on and Control Systens

An i ncrease in boron concentration can inpact
acci dent/ post-acci dent chem stry conditions in
the containment building. Wth respect to the
envi ronnental qualification (EQ of Cass 1lE
equi pnent, such changes are only significant if
the final pH of the contai nment sunp sol ution
differs greatly fromthat sinulated during
qualification testing. The intended objective
is:

e to achieve and maintain pH above neutral

(7.0) to preclude the possibility of chloride
i nduced stress corrosion cracking, and
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to maintain a reasonable upper limt on pH
(10.5 - 11.0) such that there is no
significant degradation of polymer materials
in the presence of strong al kali sol utions.

Chl oride induced stress corrosion cracking is a
concern applicable to any stainless stee

equi pnent | ocated in the contai nment, but not

uni que to C ass 1E equipnment. Upper limts on
pH range are established to provi de adequate
mar gi n above the mnimum pH (neutral 7.0) and
with consideration of the |ikely non-netals used
as vital sealing conponents of equipnent. In
practice, it is the non-netals that are sel ected
for their endurance in the presence of the upper
pH | evel selected by the equi pnment designer.

In the Westinghouse EQ program docunented as
WCAP- 8587, the purpose of chemi stry conditions
during EQ testing is to simulate a reasonabl e
upper pHIlimt. The typical upper range limt
value is 10.5 to 10.7 pH (varies anong the
specific tests perforned). The intent is to
affirmthat chemstry, in conjunction with the
extrenes of pressure and tenperature, does not
result in a conmon node failure of critica
equi pnent/ conponents. This is also the typica
practice of other qualifiers of Oass 1E

equi pnent in that the choice of specific pH
val ues sinmulated during testing wll vary.
TVA's qualification programfor 10 CFR 50. 49
equi pnent addresses the chemistry in

determi nation of the qualification for use

i nsi de cont ai nnent .

A cal cul ation of the post-LOCA sunp pHw th the
hi gher boron concentrations indicates that the
m ni mum | ong-term sunp pH will be reduced,
however, it will remain within the current SON
lower Iimt of 7.5 pH  The pH reduction wl|
not result in an adverse inpact to the
qualification of Class 1E equipnent or its
conmponents. There is no inpact to the
qual i fication of Cass 1E equi pnent.

Emer gency Operating Procedures (EOPs)

TVA will revise the EOPs to reflect the new hot
| eg switchover time defined previously in
Section IIl1.A 1.e of this submttal.
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d. Radi ol ogi cal Dose and Hydrogen Production

The increase in RAST and accunul at or boron
concentrations and subsequent slight decrease in
cont ai nnent sunp and spray pH does not i npact
the LOCA dose eval uation. Wile higher pH hel ps
mai ntain volatile iodine in solution and | ower
pH drives the equilibriumto favor volatile
lodine in a gaseous state, the change in sunp pH
is not sufficient to result in any nmeasurable
change in post-LOCA rel eases. Furthernore,
current radiol ogi cal anal yses do not take credit
for iodine renoval efficiencies based on sunp
pH

The anal ysis for iodine renoval assunes that the
i ce condenser is the primary renoval mechani sm
and no credit is taken for iodine renoval by
contai nnent spray. Since there is no change in
the concentration of the sodiumtetraborate in
the ice, the existing analysis for iodine
renoval is still valid. lodine solubility has
been correlated with al kal i ne aqueous sol uti ons.
The pH of the contai nnent sunp and spray renains
basic and there is no inpact on the solubility
of iodine in the sunp and core fluid.

Therefore, the proposed change in RAST and
accunul ator boron concentration will not affect
the LOCA radi ol ogi cal dose cal cul ati ons and the
present anal ysis remai ns boundi ng.

The slight decrease in sunp, core and spray
fluid pH has been evaluated to not significantly
i npact the corrosion rate (and subsequent
generation of hydrogen) of al um num and zinc

i nside contai nnment so that the present analysis
remai ns bounding. In addition, the decreased
sunp, core and spray fluid pHw Il not affect

t he amount of hydrogen generated fromthe
radi ol yti ¢ deconposition of the sunp and core
sol ution.

TS 3/4.5.5 - Refueling Water Storage Tank - Boron
Concentration Increase

The eval uation for the previous section also applies
for the RWET.

TS 3/4.7.14 and Bases - Cask Pit Pool M ninmum Boron
Concentration - Deletion of Requirenents

TVA has not stored spent fuel in the cask pit and does
not have plans to in the future. Since this TS

requi renent only addresses the potential for storage of
spent fuel in the cask pit pool, the elimnation wll
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not have any adverse inpact since the storage function
was never utilized and a specific boron concentration
is not required. |If TVA chooses to utilize this area
for spent fuel storage in the future, the appropriate
anal ysis, along with a |icense anendnent request to
NRC, will have to be processed. Elimnation of this
requi renent, along with the deletion of other
provisions to allow storage in the cask pit pool, wll
not inpact nucl ear safety. Boron concentration wll
continue to be properly maintained for the storage of
spent fuel in the spent fuel pool to contro

i nadvertent criticality events.

TS 5.3.1 - Design Features/ Reactor Core/Fuel Assenblies

The proposed change is justified based on extensive
anal ysis, testing, and evaluation of the TPBARs as
reported previously in the TPC Topical Report and on
the eval uations performed for SON described in

Fr amat one- Advanced Nucl ear Power (ANP) Topi cal Report
BAW 10237. TVA has perforned the confirm ng checks
recommended by the DOE TPC Topi cal Report and pl ant
speci fic eval uations requested by NRC s NUREG 1672.

TVA has revi ewed these changes and has identified two
i ssues that required further testing and anal ysis.
These issues are lithiumleaching fromthe TPBAR
failure during operation and post-LOCA materi al
ejection fromthe TPBARs. See Sections 2 and 3 of

Encl osure 4. Both issues incorporate current research
and have been factored into the safety anal yses

encl osed. However, TVA has requested that DCE perform
additional confirmatory testing as described in

Encl osure 4. Details of these additional evaluations,
confirm ng checks, and anal yses to support the

concl usi on of safe operation can be found in

Encl osure 4 of this submttal.

TS 5.6 and TS 3/4.7.13 Bases - Design Feat ures/ Fuel
Storage and Spent Fuel Pool M ni num Boron
Concentration - Revised Storage Requirenents for Fuel
Assenbl i es Cont ai ni ng TPBARs

For spent fuel pool storage, fuel is divided into three
categories: spent fuel that has hosted TPBARs
(designated Type T fuel), spent fuel that has not

host ed TPBARs (designated Type A fuel), and fresh fuel.
Fresh fuel can be stored in Regions 1, 3, or 4. Type A
spent fuel can be stored in Regions 1 or 2 if the
appropriate enrichment, burnup, and cooling tine
threshol ds are net. Type T spent fuel can be stored in
Regions 2 or 4 if the appropriate burnup and cooling
time thresholds are net.
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Design Feature 5.6.1.1 requirenments pertaining to Type
A spent fuel are unchanged fromthe current Design
Feature 5.6.1.1 except for: (1) the clarification that
storage of m scellaneous itenms or equi prent displacing
no nore than 75% of cell volune applies to all regions
and (2) the deletion of the 15 x 15 cask | oading pit
storage rack since this option will not be used. (The
cask pit rack is also deleted from Design Feature
5.6.3). The previous criticality safety analysis
(Holtec International Report HI -992349, Rev. 1) and
boron dilution analysis (Holtec International Report

Hl - 992302, Rev. 1) supporting TS Change 99-17 (Sol uble
Boron Credit) still apply to, and fully support,
storage of Type A spent fuel.

Design Feature 5.6.1.1 requirenments pertaining to Type
T spent fuel are structured simlar to the requirenents
for Type A spent fuel. A new storage region (Region 4)
is defined for fresh fuel and Type T spent fuel in the
sanme 1l-of-4 pattern as Region 1 has for fresh fuel and
Type A spent fuel but with different burnup and cooling
time thresholds for the Type T spent fuel. Region 2
storage can intermngle Type A and Type T fuel but with
separate enrichnment, burnup and cooling tinme thresholds
for each type fuel

Region 3 is designed to store fresh fuel in a 2 of 4
array of fresh fuel assenblies and water filled cells.
The presence or non-presence of TPBARs is inmateri al
for fresh fuel

The criticality safety analysis for the spent fuel
storage racks has been reanal yzed (Holtec | nternational
Report HI-2012629). This reanalysis was perfornmed with
fuel assenblies of nomi nal enrichnments of 5.0 weight
percent U235 containing TPBARs (Type T fuel) and al so
addr essed ot her neutron poisons including Burnable

Poi son Rod Assenblies (BPRAs) and Gadolinia integral
absorber rods (Type A fuel). The fuel was assuned to
operate in-core with TPBARs, which were renoved at the
time the assenblies were placed in the spent fuel pool.
As in the current analysis, credit was taken for

sol ubl e boron, fuel burnup, and cooling tines, where
appropri at e.

The reanal ysis adequately accounted for the effects of
operating with TPBARs and determ ned burnup versus
cooling tinme curves applicable to fuel burned with
TPBARs for the various storage regions. The
conposition of the storage regions (i.e., 1 of 4
checkerboard, 2 of 4 checkerboard, or solid matrix)
remains the sane as in current TSs, but with different
burnup and cooling tinme thresholds and with Regions 1
and 4 being limted to Types A and T spent fuel,
respectively. The results of the reanal ysis assure a
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safe storage configuration of fresh and spent fuel
assenblies in the spent fuel pool.

Bases 3/4.6.4 - Conbustible Gas Control - Hydrogen
Cenerati on Sources

The addition of a new source for hydrogen gas in the
Bases only serves to conpletely describe considerations
included in the evaluation for TPBAR irradiation.
These changes do not alter the TS requirenents or the
functions for the conbustible gas control features at
SQN. This is an adnministrative addition for

conpl eteness and accuracy and will not inpact nucl ear
safety. Details on the potential anmount of hydrogen
added by the TPBARs and the effect on the hydrogen
reconbi ner functions can be found in Encl osure 4 of
this submttal
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PART B - TRI TI UM PRODUCI NG BURNABLE ABSCORBER RCDS ( TPBARS)
CONSCLI DATI ON ACTI VI TY

DESCRI PTI ON OF THE PROPOSED CHANGE

TVA has desi gned a TPBAR Consolidation Fixture (TCF) to be
installed in the cask | oading pit for TPBAR consol i dation
activities. The TCF is quality related in accordance with
TVA's NRC accepted Quality Assurance Program It wl]l
normal ly be stored in the cask | ay-down area when not in
use. The TCF includes a video nonitoring system

lighting, and tools designed to renove TPBARs fromtheir
basepl ates. The TPBARs are deposited into a consolidation
cani ster (up to 300 TPBARs per canister). The |oaded
canister is transferred back into the spent fuel pool for
short-termstorage until ultimately being placed into

shi ppi ng casks for transport off site. The TPBAR
consol i dation cani ster |oading concept has been
successfully denonstrated at Departnent of Energy’s
Savannah River Site facility. The conpleted TCF and tools
will be tested prior to delivery and al so after
installation to verify proper operation prior to actua
use.

Consol i dati on Sequence:

Each tritiumcore is |loaded with certain fuel assenblies
containing up to 24 TPBARs attached to a basepl ate (TPBAR
assenbly). The TPBARs then undergo an irradiation cycle.
After the core is unloaded to the spent fuel pool during
refueling, the irradi ated TPBAR assenblies are renoved
fromthe fuel and transferred to avail abl e storage

| ocations within the spent fuel pool using a burnable

poi son rod assenbly (BPRA) handling tool. WMaterial
accountability for TPBAR assenblies is admnistratively
controlled. TPBARs are normally shipped with the new fue
assenblies to the reactor site. TPBAR assenblies that are
inserted into once burned fuel are transferred fromtheir
storage location into the required fuel assenblies using a
BPRA handl i ng tool .

Approxi mately 30 days after refueling is conplete, TPBAR
consol i dation begins. The canisters (see Encl osure 4,
Figure 1.5.1-3) to receive the irradi ated TPBARs are
transferred into the spent fuel pool, and placed into the
consolidation fixture when required. A TPBAR assenbly is
then wthdrawn fromits storage |ocation in the spent fue
pool and noved to the consolidation fixture using the
TPBAR assenbly handling tool suspended fromthe spent fue
pit (SFP) bridge crane. A TPBAR release tool is then
utilized by personnel on the platformto detach individua
TPBARs fromthe baseplate. The TPBAR slides along frane
gui des, through a funnel and into a roller brake, to limt
its velocity, and then into the consolidation canister.
The funnel, roller brake assenbly, and canister are angl ed
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at approximtely 15 degrees to enable the TPBARs to stack
efficiently into the canister to maxi m ze the | oading.
Activities take place underwater at a safe shielding water
dept h.

After TPBARs have been renoved from a basepl ate, the
basepl ate and any attached thinble plugs will be renoved
fromthe fixture (utilizing a hand hel d basepl ate tool or
a TPBAR assenbly handling tool suspended fromthe SFP
bridge crane), and placed in storage. The process is
repeated until the canister is filled with up to 300
TPBARs. Disposal or storage of the baseplates and thinble
plugs will be in accordance with accepted radwaste

progr amns.

The | oaded TPBAR consolidation canister is renoved and
transported to a designated storage position in the spent
fuel pool storage rack using the canister handling too
suspended fromthe SFP bridge crane. The next enpty
consolidation canister is placed into the consolidation
fixture and the process is repeated until all TPBARs
irradiated during the fuel cycle have been consoli dated.
The consolidation fixture is then renoved fromthe cask

| oad pit and stored in the cask |ay-down area.
Subsequently, a shipping cask is placed into the cask

| oading pit. The cask is handled by the Auxiliary
Bui | di ng crane in accordance with NUREG 0612 program

requi renents. The canisters are transferred into the
subnerged cask. The cask is renoved fromthe cask | oading
pit, drained of water and decontam nated, packaged and
certified for shipnment. This shipping process is repeated
until all TPBARs irradiated during the past operating
cycl e have been shi pped.

REASON FOR THE PROPOSED CHANGE

Equi pnrent and net hodol ogi es do not currently exist for

TPBAR consol i dati on and preparation for shipnment. TVA
requests NRC revi ew under 10 CFR 50.90 to inplenent the
changes necessary to irradi ate TPBARSs.

SAFETY ANALYSI S

O her than the renoval of the TPBAR assenbly from a spent
fuel assenbly, and transport of a | oaded canister to and
fromthe designated SFP storage cells, TPBAR consolidation
is perforned in the cask |loading pit area of the SFP. The
follow ng topics are evaluated to provi de assurance that
consol idation activities do not pose a significant hazard
to the plant or personnel:
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Seismc Qualification of the SFP Racks Wth Loaded
Consol i dation Canisters

The spent fuel pool racks have been seismcally
qgualified containing consolidation canisters | oaded
with up to 300 TPBARs and have been found acceptabl e.

Heat Produced by the Irradiated TPBARs in a
Consol i dati on Cani ster

The additional heat produced by TPBARs (approximtely 3
watts per rod at 30 days after shutdown) contained in a
fully | oaded consolidation canister is approximtely
900 watts. Slots have been designed in the
consol i dation cani ster bottom and sides to provide flow
paths for natural circulation cooling of the TPBARs,
which will be adequate to hel p dissipate this snal
amount of heat.

Mai ntaining Criticality Limts for the Spent Fuel Racks
Cont ai ni ng Loaded Cani sters

Anal yses were perforned to determne the imting
anmount of water that can be displaced in order to
checkerboard nonfissile bearing conponents with fresh
fuel. These anal yses conservatively determ ned that
75% of water can be safely displaced in enpty cells by
nonfi ssil e bearing conponents. Because a fully | oaded
TPBAR st orage cani ster containing 300 TPBARs di spl aces
approximately 51% of the water in a storage cell, and
the displacing material is a strong neutron poison, no
additional restrictions are necessary on the |ocation
of the TPBAR canister in the spent fuel pool.

Fuel Handling and Storage for Assenblies Containing
TPBARs

The weight of a fuel assenbly with 24 TPBARs and its
hol d- down assenbly is | ess than an assenbly with a rod
control cluster, and therefore is bounded by the
current assuned wei ght of assenbly for purposes of

anal yzing fuel handling and storage facilities. The
TPBAR equi pped fuel assenbly has the sane externa
configuration to interface with the fuel handling

and/ or storage equipnent. Additionally, this weight is
conservative for purposes of defining NUREG 0612,
"Heavy Load."

TPBAR Assenbly Handling for Consolidation

The wei ght of a TPBAR assenbly is conparable to a

bur nabl e poi son rod assenbly (BPRA). The configuration
of the baseplate and TPBAR attachnment details are
conpatible with existing fuel assenblies and the BPRA
handling tool. Therefore, the TPBAR assenbly can be
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handl ed wth the existing BPRA tool or any other
tooling designed for the BPRA's. A postul ated drop of
the light weight, base plate with TPBARs, within the
spent fuel pool/cask load pit area, is bounded by the
anal ysis of a fuel handling accident damagi ng an
irradi ated fuel assenbly and 24 included TPBARs.

TPBAR Consol i dati on Cani ster Handling

Addi ti onal precautions are taken in addition to

exi sting plant processes for handling heavy | oads to
ensure handling of the |oaded canister will limt, to
an acceptable |l evel, the possibility of damage to no
nore than 24 TPBARs during handli ng.

A. I n accordance with NUREG 0612, -0554, and
ANSI N14.6, the SFP bridge crane and cani ster
lifting device will contain sufficient aspects of
the single failure proof criteria to preclude a drop
of the | oaded cani ster as delineated bel ow

1. The SFP bridge crane is considered equival ent
single failure proof with respect to structural
integrity in accordance with NUREG 0612
(NUREG- 0554) due to the foll ow ng:

a. Since the SFP bridge crane has a capacity of
2000 pounds (I bs) and the weight of the
subnerged | oaded canister is approximately 700
| bs, the crane has safety factors tw ce the
normal Iy required val ues.

b. The crane is equi pped with redundant hi gh hook
limt switches of different designs to
precl ude two bl ocki ng and subsequent
structural failure

2. The lifting tool is provided with a safety |anyard
attached to a hoist trolley to limt canister
descent in the fuel pool to such an extent that
spilling of the TPBARs out of the open topped
canister is prevented. The lanyard is sized to
stop the canister froma maxi mum hook speed of
40-feet per mnute. Admnistrative requirenments
require that the safety lanyard be attached to the
l[ifting tool during hoisting when the canister is
not engaged in a SFP rack cell, the consolidation
fixture holster, or cask by at least 12 inches.

Addi tionally, analysis has been perforned to
denonstrate that danage to nore than 24 TPBARs
contained in a canister is precluded for al
credi bl e i npact scenari os during canister
handling. This analysis does not analyze a fuel
assenbly falling onto a | oaded consolidation
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canister located in a spent fuel rack.

Accordingly, adm nistrative and/ or design features
will be in place to preclude the possibility of
damage to TPBARs | oaded into canisters resulting
froma fuel handling accident.

3. In accordance with ANSI N14.6 sections for
critical loads, the lifting tool is designed to
twce the normal safety factors, tested to tw ce
the normally required | oads, and inspected
utilizing required nondestructive testing nethods,
thereby rendering it equivalent single failure
proof. It wll also have a fail-closed safety
latch to prevent the tool hook from di sengagi ng
fromthe canister lifting bail.

B. The | oaded cani ster weight and its handling tool is
| ess than that of a fuel assenbly and its handling
tool. Additionally, due to the design features
Iisted above, the canister descent is limted to an
uncontrolled Iowering (e.g., a control failure) of a
cani ster at a maxi nrum hoi st speed of 40 feet per
mnute, thereby limting the kinetic energy to | ess
than that of the fuel assenbly during a postul ated
free-fall fuel handling accident. Therefore, fuel
assenbly drop accidents in the pool remain bounding
Wth respect to danage to a stored fuel assenbly.

Potential Damage to the Cask Loading Pit Liner and
TPBARs fromthe Consolidation Fixture Installation and
Handl i ng

The consolidation fixture is designed to remain in
place in both its use and storage positions during al
credi bl e postul ated acci dents and natural phenonena,
precl udi ng damage to other safety-rel ated systens,
structures, and conponents. This seismc category 1(L)
desi gn precludes danage to the spent fuel pool liner in
the cask |l oading pit and consolidated TPBARs while in
the fixture.

Due to close proximty to spent fuel in the pool,
precautions are taken, in addition to existing plant
processes for handling heavy | oads, to ensure handling
of the consolidation platformw Il limt, to an
acceptable level, the possibility of a platform
handling event. Accordingly, the handling of the
consolidation platformis perfornmed with the 125/ 10-ton
Auxiliary Building crane and is considered equi val ent
single-failure-proof for this lift due to the follow ng
consi derati ons:

A. The platform (or platformsections) weigh

substantially | ess than % of the hook capacity of
125 or 10 tons (Note: The platformis handled as a
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single unit, and in tw sections during assenbly).
Along with other design and adm nistrative
features, this crane is considered equival ent
single-failure-proof consistent with the

requi renments of NUREG 0612 and NUREG 0554 for this
[ift.

B. The lifting devices are designed to the
requi renments of ANSI N14.6 for critical loads with
i ncreased safety factors and | oad test weights, in
addition to the design, fabrication, inspection,
and testing contained in Sections 1 through 7 of
ANSI N14.6, therefore the lifting devices are
consi dered equi val ent single-fail ure-proof.

TPBAR Transport Cask Handl i ng

The aspects of cask handling accidents associated with
the production of tritiumare the radiological effects
of consolidated TPBARs in a |egal weight truck (LW)
cask, and potential interactions between the cask and
ot her safety-related systens, structures and
conponents. No significant hazards to the plant or
public are created due to the foll ow ng considerations:

A. Due to close proximty to spent fuel in the pool,
precautions are taken, in addition to existing plant
processes for handling heavy | oads, to ensure
handling of the cask will limt, to an acceptable
| evel, the possibility of a cask handling event.
Accordingly, the handling of the LW cask is
performed with the 125-ton Auxiliary Buil ding crane
and i s considered equival ent single-fail ure-proof
for this lift due to the foll owi ng considerations:

1. The LW cask weighs |l ess than % of the crane
capacity of 125 tons. Along with other design
and adm nistrative features, this crane is
consi dered equi val ent single-fail ure-proof
consistent wwth the requirenments of NUREG 0612
and NUREG 0554 for this lift.

2. The lifting device is designed to the
requi renments of ANSI N14.6 for critical |oads
Wi th increased safety factors and | oad test
wei ghts, in addition to the design, fabrication,
i nspection, and testing contained in Sections 1
through 7 of ANSI N14.6, therefore, the lifting
device is considered equival ent single-failure-
pr oof .

B. Al other NUREG 0612 requirenents as delineated in
response to Generic Letter 81-07 for this crane,
such as crane interlocks preventing crane hook
travel over the new and spent fuel pools, safe |oad
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paths, crane inspection and operator training, etc.,
remain in force.

9. Wirker Radiation Exposure During TPBAR Consol i dation
Activities

The TPBAR handl i ng and consolidati on equi pnent is
desi gned and configured such that m ni mum wat er
shielding in the spent fuel pool and cask |oading pit
I's maintained to keep dose rates ALARA (As Low as
Reasonably Achi evable). Tool design/features prevent
I nadvertently raising the TPBAR assenblies, | oaded
cani sters or post consolidation basepl ates above safe
shi el di ng dept hs.

Personnel will work on a platform 24 inches above SFP
normal water |evel over the deep end of the cask

| oading pit. The platformis designed to accommpdate
| ead shielding, if required, for personnel protection.

NO SI GNI FI CANT HAZARDS CONSI DERATI ON DETERM NATI ON

TVA has concl uded that operation of Sequoyah Nucl ear Pl ant
(SQ\) Units 1 and 2 in accordance with the proposed changes
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).

This determ nation eval uates the acceptability in the TS to
| oner the range of the source range nonitors, increase the
boron concentration requirenents for the cold Il eg injection
accurul ators and the refueling water storage tanks (RWSTS),
del ete requirenents for storage of spent fuel in the cask
pit pool that is no longer to be utilized, and revise the
storage requirenents for spent fuel assenblies in the spent
fuel pool that have been utilized to produce tritium
Additionally, the TS Iimt for the total nunmber of tritium
produci ng burnabl e absorber rods (TPBARs) that can be
placed in the core is evaluated. The final change invol ves
the addition of a TPBAR consolidation activity.

A The proposed anendnent does not involve a significant
Increase In the probability or consequences of an
accl dent previously eval uat ed.

1. TS Table 3.3-9 - Renote Shutdown Monitoring
Instrunentation - Revised Source Range Monit or
Range

The backup source range nonitors are for indication

of unit shutdown conditions only and do not perform
any trip or mtigation functions. The nonitors are
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not active conponents such that they could initiate
a postul ated acci dent and are not considered a
contributor to accident generation. Therefore, the
| owering of the indication range for this nonitor
will not increase the probability of an accident.

Since the nonitor has only an indication function,
it does not serve to mitigate postul ated accidents.
While the indications fromthis nonitor can help to
identify changing core conditions and pronote
actions to prevent undesired conditions, this is
not a mtigation function credited in the accident
anal ysis and is considered a diverse capability of
the plant instrumentation system Therefore, the

proposed change will not inpact any credited
accident mtigation functions, and by inproving
shut down nonitoring capability, will not increase

t he consequences of an acci dent.

. TS 3/4.5.1 - Cold Leg Injection Accumul ators -
Boron Concentrati on | ncrease

The accunul at or boron concentration does not affect
any initiating event for accidents currently

eval uated in the Updated Final Safety Analysis
Report (UFSAR). The increased concentrations wll
not adversely affect the perfornmance of any system
or conponent which is placed in contact with the
accurmul ator water. The integrity and operability
of the stainless steel surfaces in the accunul ator
and affected nucl ear steam supply system ( NSSS)

conmponent s/ systens will be naintained. The
decrease in solution pHis small and will not
degrade the stainless steel. Also, the integrity
of the Cass 1E instrunentation and contro

equi pnent will be naintained since the | ower sunp
pH, resulting fromthe increased boron
concentrations, is still within the applicable

equi pnent qualification limts. These limts are
set to preclude the possibility of chloride induced
stress corrosion cracking and assure that there is
no significant degradation of polynmer materials.
The design, material and construction standards of
all conponents which are placed in contact with the
accunul ator water remain unaffected. Therefore,
the possibility of an accident has not been

i ncreased.

The consequences of an accident previously
evaluated in the UFSAR will not be increased. The
change in the concentrations increase the anmount of
boron in the sunp during a | oss-of-cool ant acci dent
(LOCA). The increased boron in the sunp is
sufficient to maintain the core in a subcritica
condition. Testing has indicated that TPBARs can
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experience cl addi ng breach at Large Break LOCA
(LBLOCA) conditions if the cladding tenperature and
i nternal pressure of the TPBARs reach limting

val ues. Consequently, the post-LOCA critical boron
cal cul ations accounted for the potential |oss of a
Li AlO, pencil, as well as partial |eaching of
lithiumfromthe remaining pencils. Based on
conservative assunptions, the cal cul ations confirm

that the tritium production core will remain
subcritical following a LOCA. Also, a revised hot
| eg switchover time has been calculated and will be

i npl enented in the plant energency operating
procedures (EOPs). Thus, there will be no added
post - LOCA | ong-term cooling probl ens associ at ed
wi th boron precipitation in the core following a
| ar ge break LOCA (LBLOCA).

An eval uation of the non-LOCA events shows that the
accunul ators do not actuate. An increase in
accunul at or boron concentrati on woul d have no
effect on either the steamline break (SLB) at hot
zero power event, the feedwater |ine break event,

or the spurious operation of safety injection (SI)
system event (events in which an SI signal does
occur). Therefore, there is no increase in
consequences of the non-LOCA events associated with
t he proposed increase in accumnul ator boron
concentrati on.

The accunul ators are not assuned to actuate in the
st eam generator tube rupture (SGIR) event anal ysis,
and the SLB mass and energy (MRE) rel ease

eval uation relies on control rods for shutdown
mar gi n and assunmes a m ni mum boron concentrati on.
In addition, the increase in accunul ator boron
concentrations and subsequent slight decrease in
cont ai nnent sunp and spray pH does not inpact the
LOCA dose eval uation since the analysis of record
does not credit sunp pH as an input or assunption
regardi ng volatile iodine renoval efficiencies.
Therefore, the present anal ysis renains boundi ng.

Al so, the slight decrease in sunp, core and spray
fluid pH has been evaluated to not significantly

i npact the corrosion rate (and subsequent
generation of hydrogen) of alum num and zinc inside
contai nnent. Further, the decreased sunp, core and
spray fluid pH has been evaluated to not affect the
anmount of hydrogen generated fromthe post-LOCA
radi ol yti ¢ deconposition of the sunp and core
solution. The l|ikelihood of containnent failure
due to hydrogen deflagration is therefore not

i npacted by pH changes.

In view of the preceding, it is concluded that the
proposed change in accunul ator boron concentration
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wi Il not increase the radi ol ogi cal consequences of
an accident previously evaluated in the UFSAR

. TS 3/4.5.5 - Refueling Water Storage Tank - Boron
Concentration Increase

The RWST boron concentration does not affect any
initiating event for accidents currently eval uated
in the UFSAR. The increased concentration will not
adversely affect the perfornmance of any system or
conmponent which is placed in contact with the RAST
water. The integrity and operability of the

stainl ess steel surfaces in the RAST and affected

NSSS conponents/systens will be maintained. The
decrease in solution pHis small and will not
degrade the stainless steel. Also, the integrity
of the Cass 1E instrunentation and contro

equi pnent will be naintai ned since the | ower sunp
pH, resulting fromthe increased boron
concentrations, is still within the applicable

equi pnent qualification limts. These limts are
set to preclude the possibility of chloride induced
stress corrosion cracking and assure that there is
no significant degradation of polynmer materials.
The design, material and construction standards of
all conponents which are placed in contact with the
RWET water remain unaffected. Therefore, the
probability of an accident has not changed.

The consequences of an accident previously
evaluated in the UFSAR will not be increased. The
change in the RWST boron concentration increases

t he amount of boron in the sunp follow ng a LOCA.
The increased boron in the sunp is sufficient to
mai ntain the core in a subcritical condition.
Testing has indicated that TPBARsS can experience
cl addi ng breach at Large Break LOCA (LBLOCA)
conditions if the cladding tenperature and interna
pressure of the TPBARs reach limting val ues.
Consequently, the post-LOCA critical boron

cal cul ations accounted for the potential |oss of a
Li AlO, pencil, as well as partial |eaching of
lithiumfromthe remaining pencils. Based on
conservative assunptions, the cal cul ations confirm

that the tritium production core will remain
subcritical following a LOCA. Also, a revised hot
| eg switchover time has been calculated and will be

i npl enented in the plant EOPs. Thus, there will be
no added post-LOCA | ong-term cooling probl ens
associated with boron precipitation in the core
foll ow ng a LOCA.

An eval uati on of the non-LOCA events indicates that

an Sl initiation occurs in the SLB at hot zero
power event, the feedwater |ine break event, and
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t he spurious operation of the SI systemevent. An
increase in the RAST boron concentration woul d
effectively reduce the return to power subsequent
to a SLB. Boration is not credited in the
feedwater Iine break analysis and the proposed
boron increase is conservatively bounded by the
boron inputs to the spurious SI system operation
anal ysis. Therefore, there is no increase in
consequences of the non-LOCA events associated with
t he proposed increase in RAST boron concentration.

The SLB MRE rel ease evaluation relies on contro
rods for shutdown nmargin and assunes a m ni mum
boron concentration. For the SGIR, the boron
concentration in the accunul ators and the RAST are
not nodeled. In addition, the increase in RAST
boron concentrati ons and subsequent slight decrease
i n contai nment sunp and spray pH does not i npact
the LOCA dose eval uation. Wile higher pH hel ps
mai ntain volatile iodine in solution and | ower pH
drives the equilibriumto favor volatile iodine in
a gaseous state, the change in sunp pHis not
sufficient to result in any neasurable change in
post - LOCA rel eases.

Furthernore, current radiological analyses do not
take credit for volatile iodine renoval
efficiencies based on sunp pH  Therefore, since
the change in pHis mniml, and no credit is taken
in rel ease analysis, the present anal ysis renains
bounding. Also, the slight decrease in sunp, core
and spray fluid pH has been eval uated to not
significantly inpact the corrosion rate (and
subsequent generation of hydrogen) of alum num and
zinc inside contai nment and the present anal ysis
remai ns boundi ng. Further, the decreased sunp,
core and spray fluid pH has been eval uated to not
af fect the anount of hydrogen generated fromthe
radi ol yti ¢ deconposition of the sunp and core
solution and therefore will not chall enge

contai nnent integrity.

In view of the preceding, it is concluded that the
proposed change in RWST boron concentration wll
not increase the radiological consequences of an
acci dent previously evaluated in the UFSAR

. TS 3/4.7.14 and Bases - Cask Pit Pool M nimum Boron
Concentration - Deletion of Requirenents

Thi s change renoves the provisions that allow and
support the storage of spent fuel in the cask pit
pool. By elimnating this provision, the potentia
for criticality events associated with stored fue
in the cask pit pool is no |onger credible. Not
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havi ng boron concentration requirenents for the
cask pit for storage considerations is acceptable
based on the renoval of TS provisions that woul d
al | ow such storage. The boron concentration
requirenent is not considered a contributor to
acci dent generation and therefore, this deletion
does not increase the potential for accident

gener ati on because spent fuel will not be stored in
this location. Likew se, the consequences of an
accident will not be increased because the dose
generation source, in the formof spent fuel stored
in the cask pit, will not be all owed.

. TS 5.3.1 - Design Features/Reactor Core/Fuel
Assenbl i es

The insertion of TPBARs into the SQN reactor core
does not adversely affect reactor neutronic or

t hermal - hydraul i c performance; therefore, they do
not significantly increase the probability of

acci dents or equi pnent mal functions while in the
reactor. The neutronic behavior of the TPBARS

m m cs that of standard burnabl e absorbers with
only slight differences which are acconmpbdated in
the core design. The reload safety analysis
performed for SQN Units 1 and 2 prior to each
refueling cycle will confirmthat any m nor effects
of TPBARS on the reload core will be within fue
design limts.

As described in the tritium production core (TPC
topical, the TPBAR design is robust to all accident
condi tions except the |arge break LOCA (LBLOCA)
where the rods are susceptible to failure.

However, the failure of TPBARs has been detern ned
to have an insignificant effect on the thernal
hydraul i c response of the core to this event, and
anal ysis has shown that the core will renain
subcritical follow ng a LOCA

The inpacts of TPBARs on the radiol ogica
consequences for all evaluated events are very
small, and they remain within 10 CFR 100 regul atory
limts. The additional offsite doses due to
tritiumare small with respect to LOCA source terns
and are well within regulatory limts.

The TPBAR could result in an increase in
conmbusti bl e gas released to the containnment in a
LBLOCA. This increase was found to be

approxi mately 1495 scf which remains within the
capability of the reconbiners.

Anal ysi s has shown that TPBARs are not expected to
fail during Condition | through IV events with the
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exception of a LBLOCA and a fuel handling accident.
The radi ol ogi cal consequences of these events are
within 10 CFR 100 limts. Therefore, there is no
significant increase in the consequences of these
previ ously eval uat ed acci dents.

. TS 5.6 and TS 3/4.7.13 Bases - Design
Feat ures/ Fuel Storage and Spent Fuel Pool M ni nmum
Boron Concentration - Revised Storage Requirenents
for Fuel Assenblies Containi ng TPBARs

A specified anount of soluble boron is needed in
the spent fuel pool to provide margin to
criticality sufficient to mtigate the effects of
the nost serious spent fuel pool accident
condition. Previous spent fuel pool criticality
safety anal yses (for Type A fuel) determ ned the
requi red anmount of sol uble boron to be 700 parts
per mllion (ppm. The new spent fuel poo
criticality safety analysis accounting for storage
of Type T fuel confirnmed that 700 ppm sol ubl e boron
still provides the required margin to criticality.
Therefore, there is no significant increase in the
consequences of previously eval uated acci dents
postul ated for the spent fuel pool. Additionally,
the admi nistrative controls for |oading the spent
fuel pool are not changed and will continue to
mai nt ai n acceptabl e storage configurations
consistent with the analysis. Therefore, the
proposed change will not increase the probability
of an acci dent.

. TPBAR Consol i dation Activity

TPBAR consol i dati on and associ ated handl i ng
activities are designed to be consistent with the
exi sting fuel handling and heavy | oad handling
processes and equi pnent currently utilized at the
facility, and are designed to preclude increased
probability of an accident previously eval uated.

Consequences of a fuel handling accident for fue
contai ning TPBARs is eval uated and does not result
in exceeding 10 CFR Part 100 limts for off-site
dose. Al consolidation and heavy | oad handling
activities are designed such that the current fue
handl i ng acci dent scenari o remai ns boundi ng.
Therefore the consequences of an acci dent
previously evaluated remains within acceptabl e
limts.
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The proposed anendnent does not create the possibility
of a new or different kind of accident from any
accl dent previously eval uat ed.

1. TS Table 3.3-9 - Renote Shutdown Monitoring
Instrunentation - Revised Source Range Monit or
Range

The backup source range nonitors are for indication
of unit shutdown conditions only and do not perform
any trip or mtigation functions. The nonitors are
not active conponents such that they could initiate
a postul ated acci dent and are not considered a
contributor to accident generation. Therefore, the
| onering of the indication range for this nonitor
will not create the possibility of a new or
different kind of accident.

2. TS 3/4.5.1 - Cold Leg Injection Accumul ators -
Boron Concentrati on | ncrease

The change to the accunul ator concentrati on does
not cause the initiation of any accident nor create
any new credible limting single failure. The
change does not result in a condition where the
design, material, and construction standards of the
accurmul ators and ot her potentially affected NSSS
conmponents, that were applicable prior to the
changes, are altered. The integrity and
operability of the stainless steel surfaces in the
accurmul ator and af fected NSSS conponent s/ syst ens

will be nmaintained. The decrease in solution pHis
small and will not degrade the stainless steel.
Also, the integrity of the Cass 1E instrunentation
and control equipnment will be maintained during a
LOCA since the | ower sunp pH, resulting fromthe

i ncreased boron concentrations, is still within the

appl i cabl e equi pnent qualification limts. These
limts are set to preclude the possibility of

chl oride induced stress corrosion cracking and
assure that there is no significant degradation of
pol ymer material s.

The changes in the concentrations increase the
anmount of boron in the sunp following a LOCA. The
i ncreased boron in the sunp is sufficient to

mai ntain the core in a subcritical condition.

Al so, a revised hot |leg switchover tine has been
cal culated and will be inplenented in the plant
EOPs. Thus, there will be no boron precipitation
in the core following a LOCA

Al'l systens, structures, and conponents previously

required for the mtigation of an event renain
capable of fulfilling their intended design
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function. The proposed change has no adverse
affect on any safety-related system or conponent
and does not chal l enge the performance or integrity
of any safety related system Therefore, the
proposed i ncrease in accunul ator boron
concentration does not create the possibility of a
new or different kind of accident from any acci dent
previ ously eval uat ed.

. TS 3/4.5.5 - Refueling Water Storage Tank - Boron
Concentration Increase

The change to the RWST concentrati on does not cause
the initiation of any accident nor create any new
credible imting single failure. The change does
not result in a condition where the design,
material, and construction standards of the RWST
and ot her potentially affected NSSS conponents,
that were applicable prior to the changes, are
altered. The integrity and operability of the
stainl ess steel surfaces in the RAST and affected
NSSS conponents/systens will be maintained. The
decrease in solution pHis small and will not
degrade the stainless steel. Also, the integrity
of the Cass 1E instrunentation and contro

equi pnent will be naintained during a LOCA since
the |l ower sunp pH, resulting fromthe increased
boron concentrations, is still within the
appl i cabl e equi pnent qualification limts. These
limts are set to preclude the possibility of

chl oride induced stress corrosion cracking and
assure that there is no significant degradation of
pol ymer material s.

The changes in the concentrations increase the
anmount of boron in the sunp following a LOCA. The
i ncreased boron in the sunp is sufficient to

mai ntain the core in a subcritical condition.

Al so, a revised hot |leg switchover tine has been
cal culated and will be inplenented in the plant
EOPs. Thus, there will be no boron precipitation
in the core following a LOCA

Al'l systens, structures, and conponents previously
required for the mtigation of an event renain
capable of fulfilling their intended design
function. The proposed change has no adverse
affect on any safety-related system or conponent
and does not chal l enge the performance or integrity
of any safety related system Therefore, the
proposed i ncrease in RAST boron concentration does
not create the possibility of a new or different

ki nd of accident from any acci dent previously
eval uat ed.
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4. TS 3/4.7.14 and Bases - Cask Pit Pool M ni mum Boron

Concentration - Deletion of Requirenents

Thi s change renoves the provisions that allow and
support the storage of spent fuel in the cask pit
pool. By elimnating this provision, the potentia
for criticality events associated with stored fue
in the cask pit pool is no |onger credible. The
boron concentration requirenent for the cask pit
pool is not considered a contributor to accident
generation and therefore, this deletion does not

i ncrease the potential for accident generation
because spent fuel will not be stored in this

| ocati on.

. TS 5.3.1 - Design Features/Reactor Core/Fuel
Assenbl i es

TPBARS have been designed to be conpatible with

exi sting fuel assenblies supplied by Franatonme- ANP
and its predecessor Framatone Cogema Fuels and with
conventional Burnabl e Poi son Rod Assenbly (BPRA)
handl i ng tool s, equipnment, and procedures.
Therefore, no new acci dents or equi pnent

mal functi ons are created by the handling of TPBARs.
Consol idation activities are discussed separately
in Encl osure 5.

TPBARs use materials with known and predictabl e
performance characteristics and are conpatible with
pressurized water reactor coolant. The TPBAR
desi gn has specifically included material simlar
to those used in standard burnabl e absorber rods
with the exception of internal assenblies used in
the production and retention of tritium As
descri bed in the TPC Topi cal Report, these
materials are conpatible with the reactor cool ant
system (RCS) and core design. Therefore, no new
acci dents or equi pnent mal functions are created by
the presence of the TPBARs in the RCS.

Mechani cal design criteria have been established to
ensure that TPBARs will not fail during Condition
or Il events. Analysis has shown that TPBARs,
appropriately positioned in the core, operate
within the established thermal -hydraulic criteria.
Due to the expected high reliability of TPBAR
conmponents, the frequency of TPBAR cl addi ng

failures is very small, such that multiple adjacent
TPBAR failures in limting | ocations is not
consi dered credible. 1In addition, analysis has

shown that if a single TPBAR fails catastrophically
in a high power |ocation during nornmal operation
and the lithiumis |eached out, the gl oba
reactivity increase is negligible and the | oca
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power peaking is small enough that DNBR limts and
fuel rod integrity are not challenged. Therefore,
no new acci dents or equi prment mal functions are
created by the presence of the TPBARs in the
reactor.

Anal ysi s has shown that TPBARs will not fail during
Condition Ill and IV events with the exception of a
LBLOCA and a fuel handling accident. The
radi ol ogi cal consequences of these events are
within 10 CFR 100 limts. Therefore, there is no
significant increase in consequences of these

previ ously eval uated acci dents.

TPBARs do not adversely affect reactor neutronic,
t her mal - hydraul i ¢ performance, therefore they do
not create the possibility of accidents or

equi pnent mal functions of a different type than
previously evaluated while in the reactor.

6. TS 5.6 and TS 3/4.7.13 Bases - Design
Feat ures/ Fuel Storage and Spent Fuel Pool M ni nmum
Boron Concentration - Revised Storage Requirenents
for Fuel Assenblies Containi ng TPBARs

The storage in the spent fuel pool of spent fue

t hat has contained TPBARs is not a fundanent al
change in the use of the spent fuel pool. Specific
provi si ons have been made for burnup and cooling
time requirenments in allowable configurations to
ensure safe storage. The sanme admnistrative
programto control storage requirenents in the
spent fuel pool will be utilized to handle Type A
and Type T spent fuel. Therefore, the possibility
of a new or different accident than previously
eval uated has not been created.

7. TPBAR Consolidation Activity

The consolidation and handling systens are desi gned
to preclude the possibility of a consolidating

and/ or handling event which could danage nore than
24 TPBARs. Therefore, this proposed anendnent does
not create the possibility of a new or different

ki nd of accident from any previously eval uat ed.

C. The proposed anendnent does not involve a significant
reduction i1n a nmargin of safety.

1. TS Table 3.3-9 - Renote Shutdown Monitoring
Instrunentation - Revised Source Range Monit or
Range

The backup source range nonitors are for indication
of unit shutdown conditions only and do not perform

El- 34



any trip or mtigation functions. The |owering of
the nonitor’s range does all ow i nproved indication
of core conditions with the TPCs. Wile this
nonit or does not have any trip or accident
mtigation functions, this change will inprove the
ability to assess the conditions of the unit such
that necessary actions can be initiated to prevent
undesired conditions. Therefore, the proposed
change will not reduce a margin of safety.

. TS 3/4.5.1 - Cold Leg Injection Accumul ators -
Boron Concentrati on | ncrease

The change does not invalidate any of the non-LOCA
safety analysis results or conclusions, and all of
t he non-LOCA safety anal ysis acceptance criteria
continue to be nmet. The |icensing basis snal

break LOCA (SBLOCA) anal ysis does not credit the
accumrmul ator boron and is not affected by the
proposed change. Therefore, there is no reduction
Iin the margin to the peak clad tenperature (PCT)
limt for the SBLOCA. There is no increase in the
LBLOCA PCT; therefore, the ECCS acceptance criteria
limt, dictated by 10 CFR 50.46, is not exceeded
with regard to the LBLOCA analysis. The increased
boron concentration is sufficient to maintain
subcriticality during the LBLOCA, and a post-LOCA

| ong-term core cooling anal ysis denonstrated that

t he post-LOCA sunp boron concentration is
sufficient to prevent recriticality. The revised
hot | eg switchover tinme, which will be inplenented
in the EOPs, will prevent |ong-term cooling

probl ens associated with boron precipitation in the
reactor vessel and core. The licensing anal yses
for contai nnent, equi pnment qualification, and

envi ronnent al consequences renai n boundi ng and
appl i cabl e and the acceptance criteria of the

rel ated events continue to be nmet. The proposed

i ncrease in accunmul ator boron concentrati on,
therefore, does not involve a significant reduction
in a margin of safety.

. TS 3/4.5.5 - Refueling Water Storage Tank - Boron
Concentration Increase

The change does not invalidate any of the non-LOCA
safety analysis results or conclusions, and all of
t he non-LOCA safety anal ysis acceptance criteria
continue to be nmet. The licensing basis SBLOCA

anal ysis does not credit the RAST boron and i s not
affected by the proposed change. Therefore, there
is no reduction in the margin to the PCT Iimt for
the SBLOCA. There is no increase in the LBLOCA
PCT; therefore, the ECCS acceptance criteria limt,
di ctated by 10 CFR 50.46, is not exceeded with
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regard to the LBLOCA analysis. The increased boron
concentration is sufficient to prevent
recriticality. The revised hot |eg sw tchover
time, which will be inplenmented in the EOPs, w |
prevent boron precipitation. The licensing

anal yses for containnent, equipnent qualification,
and envi ronnmental consequences renai h boundi ng and
appl i cabl e and the acceptance criteria of the

rel ated events continue to be met. The proposed

i ncrease in RAST boron concentration, therefore,
does not involve a significant reduction in a
margi n of safety.

. TS 3/4.7.14 and Bases - Cask Pit Pool M ni mum Boron

Concentration - Deletion of Requirenents

Thi s change renoves the provisions that allow and
support the storage of spent fuel in the cask pit
pool. This change will not alter plant systens,
operating nethods, or plant setpoints that maintain
the margin of safety. Boron concentration wll
continue to be properly maintained for the storage
of spent fuel in the spent fuel pool as required by
the analysis to control inadvertent criticality
events. Therefore, this change will not reduce the
margi n of safety.

. TS 5.3.1 - Design Features/Reactor Core/Fuel
Assenbl i es

TPBARs have been designed to be conpatible with
exi sting fuel assenblies. TPBARs do not adversely
af fect reactor neutronic or thermal-hydraulic
performance. Analysis indicates that reactor core
behavi or and offsite doses remain relatively
unchanged. For these reasons, the proposed
anmendnent does not involve a significant reduction
in a margin of safety.

. TS 5.6 and TS 3/4.7.13 Bases - Design
Feat ures/ Fuel Storage and Spent Fuel Pool M ni num
Boron Concentration - Revised Storage Requirenents
for Fuel Assenblies Containi ng TPBARs

Addi ti on of fuel assenblies containing TPBARs to
the spent fuel pool is consistent with the poo
desi gn function. Specific provisions have been
made as a result of reanalysis of spent fuel poo
criticality safety analysis to limt storage
configurations and burnup or cooling tine
requirenents to those that will provide for safe
storage of fresh and spent fuel. Therefore, the
proposed anmendnent does not involve a significant
reduction in a margi n of safety.
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7. TPBAR Consol i dation Activity

The changes do not affect the safety-rel ated
performance of any plant operations, system
structures, or conponents. Therefore, there is no
significant reduction in the margin of safety.

ENVI RONVENTAL | MPACT CONSI DERATI ON

The environnmental inpacts of producing tritiumin
TVA's Sequoyah Units 1 and 2 were assessed in a 1999,
“Final Environnental |npact Statenment (EIS) for the
Production of Tritiumin a Comrercial Light Water
Reactor,” (DCE/ ElI S-0288) prepared by the Departnent of
Energy. TVA was a cooperating agency in the
preparation of this EIS. In accordance with 40 CFR
1506. 3(c) of the Council on Environnental Quality
regul ati ons, TVA independently reviewed the EI S
prepared by DOE, found it to be adequate, and adopted
the EIS. TVA s, “Record of Decision and Adoption of
the Final Environnental |npact Statenment for the
Production of Tritiumin a Comrercial Light Water
Reactor,” was published in the Federal Register at 65
Federal Register 26259 (May 5, 2000). As part of the
process of developing this Tritium Programlicense
anmendnent request, TVA conducted a cont enporaneous
review of the DCE EIS and TVA's Record of Deci sion,
focusi ng on any changes in radiological inpacts
associated with the program That review determnm ned
that there were no substantial changes in the Tritium
Program since the publication of the 1999 EI S t hat
were rel evant to new circunstances or information

rel evant to environnmental concerns which were bearing
on the tritiumprogramor its inpacts.
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ENCLOSURE 2

TENNESSEE VALLEY AUTHORI TY
SEQUOYAH NUCLEAR PLANT (SQN)
UNITS 1 AND 2
DOCKET NO. 327, 328

PROPOSED TECHNI CAL SPECI FI CATI ON (TS) CHANGE
MARKED PAGES

AFFECTED PAGE LI ST

UNIT 1 UNI'T 2

| ndex Page | X I ndex Page I X
| ndex Page XV I ndex Page XV
| ndex Page XVI | ndex Page XVi
3/4 3-51 3/4 3-52

3/4 5-1 3/4 5-1

3/4 5-11 3/4 5-11

3/4 7-43 3/4 7-54

5-4 5-4

5-5 5-5

5-5a 5-5a

5-5b 5-5b

5-5cC 5-5cC

5- 5d 5-5d

5-5e 5-5e

5- 5f 5- 5f

5-5¢g 5-5g

5-5h 5-5h

5- 5i 5- 5i

5-5j 5- 5j

B 3/4 6-4 B 3/4 6-4

B 3/4 7-9 B 3/4 7-9

B 3/4 7-10 B 3/4 7-10

B 3/4 7-11 B 3/4 7-11

B 3/4 7-12 B 3/4 7-12

B 3/4 7-13 B 3/4 7-13

B 3/4 7-14 B 3/4 7-14

B 3/4 7-15 B 3/4 7-15

1. MARKED PAGES

See attached

E2-1



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.7.5 ULTIMATE HEAT SINK ..o ettt te et e e te e eae e steesraesaeeeneeas 3/47-14
3/4.7.6  FLOOD PROTECTION (DELETED)..........cccocvoueueeeieieeeeeeeetceeeee e 3/4 7-15
3/4.7.7  CONTROL ROOM EMERGENCY VENTILATION SYSTEM ..o 3/4 7-17
3/4.7.8  AUXILIARY BUILDING GAS TREATMENT SYSTEM...........cccooiviiiircece e 3/47-19
3/4.7.9  SNUBBERS (DELETED) ..........cococoiuiieieteeeeeeeeteteeee ettt en s 3/47-21
3/4.7.10 SEALED SOURCE CONTAMINATION ... ....cciiiiiiiiiiiete ettt sttt sre e 3/47-29
3/4.7.11 FIRE SUPPRESSION SYSTEMS (DELETED)..........coccoiiiiiiiiiiiiiicccceccccees 3/4 7-31
3/4.7.12  FIRE BARRIER PENETRATIONS (DELETED)..........c.ccccooiiiiiiiiiiicccc s 3/4 7-41

3/4.7.13 FUEL POOL MINIMUM BORON CONCENTRATION

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION (DELETED),

3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES

OPERATING ... .ottt sttt s et e b et e s te st e et e s e eseeseeseatentenneneens 3/4 8-1

SHUTDOWN L.ttt sttt b e b et e te st et et eseenaeseerestenaennenes 3/4 8-8
3/4.8.2 ONSITE POWER DISTRIBUTION SYSTEMS

A.C. DISTRIBUTION - OPERATING ........cocoiiiiiiiiiiiesieetee e 3/4 8-9

A.C. DISTRIBUTION = SHUTDOWN .........cciiiiiiiiieieieiee e 3/4 8-10

D.C. DISTRIBUTION - OPERATING..........cccciiiiiiiiiiiieieieceeee et 3/4 8-11

D.C. DISTRIBUTION - SHUTDOWN ... ..ottt 3/4 8-14
3/4.8.3 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES

CONTAINMENT PENETRATION CONDUCTOR OVERCURRENT PROTECTIVE

DEVICES (DELETED) .......ccciiiiiiiriiriiinicineieicisee s, 3/4 8-15

December 19, 2000
SEQUOYAH - UNIT 1 IX Amendment No. 61, 227, 235, 247, 250, 265



3/

3/4.7.14

3/4.8 ELECTRICAL POWER SYSTEMS

BASES

SECTION PAGE
3/4.7.4  ESSENTIAL RAW COOLING WATER SYSTEM........ooooooooomoooeoeoeeoeeoeeeeoeeoeeeeeeeeon B 3/4 7-3a
3/4.7.5  ULTIMATE HEAT SINK (UHS) .....oooioooeeeeeeeeeeeeeeeeeesee e eesee s eeeeeeseaseeeseses e eeseeeseneees B 3/4 7-4
3/4.7.6  FLOOD PROTECTION.........ooiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeee e ee s e eee e ee e B3/47-4
3/47.7  CONTROL ROOM EMERGENCY VENTILATION SYSTEM ..o oo B 3/4 7-4
3/4.7.8  AUXILIARY BUILDING GAS TREATMENT SYSTEM.......o.ooivoooooeoeooeoeeoeeeoeeoeeeee. B 3/47-5
3/4.7.9  SNUBBERS (DELETED) ........ooouiiieieeeeeeeeeeeeeeeeeeeeeeeeeeee e eesee e eeee e eesee e B 3/47-5
3/4.7.10 SEALED SOURCE CONTAMINATION ..o\ oo B 3/4 7-7
3/4.7.11 FIRE SUPPRESSION SYSTEMS (DELETED)........oooooeooeeooeeoeeeeeeeeeee e B 3/4 7-7
3/4.7.12  FIRE BARRIER PENETRATIONS (DELETED)...........ioooooooeeoeeeeeeeee e B 3/4 7-8

JM BORON CONCENTRATION

3/4.8.1

3/4.8.3

and 3/4.8.2 A.C. SOURCES AND ONSITE POWER
DISTRIBUTION SYSTEMS B 3/4 8-1

ELECTRICAL EQUIPMENT PROTECTIVE DEVICES (DELETED) B 3/4 8-2

3/4.9 REFUELING OPERATIONS

3/4.9.1

3/4.9.2

3/4.9.3

3/4.9.4

3/4.9.5

3/4.9.6

3/4.9.7

3/4.9.8

3/4.9.9

BORON CONCENTRATION ... B 3/49-1
INSTRUMENTATION ...t B 3/49-1
DECAY TIME ... B 3/49-1
CONTAINMENT BUILDING PENETRATIONS ..., B 3/49-1
COMMUNICATIONS ... s B 3/49-2
MANIPULATOR CRANE ... B 3/49-2
CRANE TRAVEL - SPENT FUEL PIT AREA (DELETED) ..o, B 3/4 9-2
RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION ...........cooovvivinn. B 3/4 9-2
CONTAINMENT VENTILATION SYSTEM B 3/4 9-3

December 19, 2000

SEQUOYAH - UNIT 1 X1V Amendment No. 157, 204, 227, 235, 265




DESIGN FEATURES

SECTION PAGE
5.1 SITE

EXCIUSION ATCAL.......ce ettt e e e e et e e e e e et e et e e et e et e e e e e et e e et e e eeaeeeaeens 5-1

LOW POPUIBLION ZONE ... et e e e et et e e et e et e e e e e et e e e e e eeaeeeeaens 5-1

Site Boundary FOr Gaseous EffIUBNES ...........cc.oi oot eee s 5-1

Site Boundary FOr LiQUId EFFJUENES ..ot 5-1
5.2 CONTAINMENT

LOfeT01{To [T =i o] o NSRRI 5-1

Design Pressure ANd TEMPEIATUIE ...............ccoeiuiiiuei et et eee e eee e e st saeesee s ee e eaeeereesaee e 5-1
5.3 REACTOR CORE

FUBT ASSEIMDIIES ... ettt et e e e e e et e e et e et e e e e e et e e e e e eeaeeeaaens 5-4

CONLrol ROA ASSEIMBIIES ... ..ottt e e et e e et e et e e e e e e e eaaeas 5-4
5.4 REACTOR COOLANT SYSTEM

Design Pressure ANd TEMPEIATUIE ...............ccoeiiiiuei it ee e eee e eee e e e st e s aeesee s aeeeaeeereesree e 5-4

VOIUMIE ettt e e et e et e et e et e et e e et e n e e e e e e et e e e e e e e e neeeareeeneneenne 5-4
5.5 METEOROLOGICAL TOWER LOCATION 5-4

5.6 FUEL STORAGE

Criticality - Spent Fuel

Criticality - New Fuel

Drainage

Capacity

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

SEQUOYAH - UNIT 1 XVI



TABLE 3.3-9

REMOTE SHUTDOWN MONITORING INSTRUMENTATION

INSTRUMENT
1. Source Range Nuclear Flux
2. Reactor Trip Breaker Indication

3. Reactor Coolant Temperature -

Hot Leg
4. Pressurizer Pressure
5. Pressurizer Level
6. Steam Generator Pressure

7. Steam Generator Level

8. Deleted
9. RHR Flow Rate
10. RHR Temperature

11. Auxiliary Feedwater Flow Rate

SEQUOYAH - UNIT 1

READOUT LOCATION

NOTE 1

at trip switchgear

NOTE 1

NOTE 1
NOTE 1
NOTE 1

NOTE 2 or near Auxilary
F. W. Pump

NOTE 1

NOTE 1

NOTE 1

3/4 3-51

MEASUREMENT MINIMUM

RANGE CHANNELS
OPERABLE
1—te—14e]=96 cps 1
Y0.1to1x 10°
OPEN-CLOSE 1/trip
breaker
0-650°F 1/loop
0-3000 psig 1
0-100% 1
0-1200 psig 1/steam
generator
0-100% 1/steam
generator
0-4500 gpm 1
50-400°F 1
0-440 gpm 1/steam
generator
May 4, 1989

Amendment No. 113



3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5.1 ACCUMULATORS

COLD LEG INJECTION ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:

a. The isolation valve open,

A contained berategwWater volyme of between 7615 and 7960 gallons of borated water,

3500 3800
Between 2400Y and 2700Y ppm of boron,

d. A nitrogen cover-pressure of between 624 and 668 psig, and
e. Power removed from isolation valve when RCS pressure is above
2000 psig.

APPLICABILITY: MODES 1, 2 and 3.*

ACTION:

a. With one cold leg injection accumulator inoperable, except as a result of boron
concentration not within limits, restore the inoperable accumulator to OPERABLE status
within one hour or be in at least HOT STANDBY within the next 6 hours and reduce
pressurizer pressure to 1000 psig or less within the following 6 hours.

b. With one cold leg injection accumulator inoperable due to the boron concentration not

within limits, restore boron concentration to within limits within 72 hours or be in at least
HOT STANDBY within the next 6 hours and reduce pressurizer pressure to 1000 psig or
less within the following 6 hours.

*Pressurizer pressure above 1000 psig.

October 6, 2000
SEQUOYAH - UNIT 1 3/4 5-1 Amendment No. 124, 140, 147,
192, 262



EMERGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5.5 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 The refueling water storage tank (RWST) shall be OPERABLE with:

A contained borated water volume of between QQQ and 375,000 gallons,

3600 3800
A boron concentration of between 2500Y and 2700Y ppm of boron,

C. A minimum solution temperature of 60°F, and
d. A maximum solution temperature of 105°F.
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:
With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or be in at least HOT

STANDBY within 6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstrated OPERABLE:

a. At least once per 7 days by:
1. Verifying the contained borated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

May 11, 1990
SEQUOYAH - UNIT 1 3/4 5-11 Amendment No. 12, 140 |



PLANT SYSTEMS [This page deleted]

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 The cask pit pool boron concentration shall be 3 2000 ppm.

APPLICABILITY: Whenever fuel assemblies are stored in the cask pit rack.

ACTION:
a. With the requirements of the specification not satisfied, suspendAll movement of fuel

assemblies and initiate action to restore cask pit pool boron cgfcentration to within limit. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.14.1 Verify at least once per 7 days the gask pit pool boron concentration is within limit.

4.7.14.2 Verify at least once per 72 hougé during fuel movement the cask pit pool boron concentration is
within limit and until the configuration of the assemblies in the storage rack is verified to comply
with the criticality loading cyfferia specified in Design Feature 5.6.1.1.d.

December 19, 2000
SEQUOYAH - UNIT 1 3/4 7-43 Amendment No. 265




5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a matrix of zircaloy
or M5 clad fuel rods with an initial composition of natural or slightly enriched uranium dioxide as fuel
material. Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods, in accordance
with NRC-approved applications of fuel rod configurations, may be used. Fuel assemblies shall be limited
to those fuel designs that have been analyzed with applicable NRC staff-approved codes and methods,
and shown by tests or analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in nonlimiting core regions.
Sequoyah is authorized to place a limited number of lead test assemblies into the reactor as described in
the Framatome-Cogema Fuels report BAW-2328, beginning with the Unit 1 Operating Cycle 12.

| Insert |

QVNTROL ROD ASSEMBLIES

5.3.2 The reactor core shall contain 53 full length and no part length control rod assemblies. The full
length control rod assemblies shall contain a nominal 142 inches of absorber material. The nominal
values of absorber material shall be 80 percent silver, 15 percent indium and 5 percent cadmium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The reactor coolant system is designed and shall be maintained:

a. In accordance with the code requirements specified in Section 5.2 of the FSAR, with
allowance for normal degradation pursuant to the applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and
C. For a temperature of 650°F, except for the pressurizer which is 680°F.
VOLUME
5.4.2 The total water and steam volume of the reactor coolant system is 12,612 + 100 cubic feet at a

nominal T,y Of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.

Sequoyah is authorized to place a maximum of 2256 Tritium Producing Burnable Absorber Rods
into the reactor in an operating cycle.

May 9, 2001
SEQUOYAH - UNIT 1 5-4 Amendment No. 45, 144, 180, 258, 268



DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY - SPENT FUEL

5.6.1.1 The spent fuel storage racks are designed for fuel enriched to 5 weight percent U-235 and shall
be maintained with:

a. A Keis less than critical when flooded with unborated water and a ke less than or equal to
0.95 when flooded with water containing 300 ppm soluble boron.*

b. A nominal 8.972 inch center-to-center distance between fuel assemblies placed in the
storage racks.

C. Arrangements of one or more of three different arrays (Regions) or sub-arrays as illustrated
in Figures 5.6-1 and 5.6-1a. These arrangements in the spent fuel storage pool have the
following definitions: N

1. i i i ith-a makimum enrichmentwf 4.95

A

assembly (BPRA) or either gadolinia or mtegral fuel burnable absorber (IFBA) in a
fresh fuel assembly does not affect the applicability of Figure 5.6-2 or Table 5.6-1.

Two alternative storage arrays (or sub-arrays) are acceptable in Region 1 if the fresh
fuel assemblies contain rods with either gadolinia or integral fuel burnable absorber
(IFBA). For these types of assemblies, the minimum burnup of the spent fuel in the
1-of-4 sub-array are defined by the equations in Table 5.6-2.

Restrictions in Region 1

Any of the three sub-arrays illustrated in Figure 5.6-1a may be used in any combination
provided that:

Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-1 and 5.6-2, as appropriate.

The arrangement of Region 1 sub-arrays must not allow a configuration with
fresh assemblies adjacent to each other.

If Region 1 arrays are used in conjunction witl
arrangements (see below), the arrangements shall not allow fresh fuel
assemblies to be adjacent to each other (see also Figure 5.6-1).

*For some accident conditions, the presence of dissolved boron in the pool water may be taken
into account by applying the double contingency principle which requires two unlikely,

independent, concurrent events to produce a criticality accident.
December 19, 2000

SEQUOYAH - UNIT 1 5-5 Amendment No. 13, 60, 114, 144, 167, 265



Insert 1

For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’S) during in-core operations.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operations.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel that has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.



DESIGN FEATURES

5.6 FUEL STORAGE

[Insert 2]

Region 2 is designed to accommodate [Insert 3] fuel of 4.95+0.05 wt% U-235 initial
enrichment burned to at least 30.27 [Insert 4] MWD/KgU (assembly average), or fuel
of other enrichments with a burnup yielding an equivalent reactivity in the fuel racks.
The minimum required assembly average burnup in MWD/KgU and cooling time is
given by the equations in Table 5.6-3 [Insert 5]-interms-of E-where E-isthe-initial
enrichment-inthe-axial zone-of-highestenrichment-(wt%-UJ-235). The minimum
required burnups are illustrated in Figure 5.6-3 [Insert 5] in terms of the initial
enrichment and cooling time.

Restrictions in Region

The following restrictions apply to the storage of spent fuel in the Region 2 cells:

2 A) The spent fuel shall conform to the minimum burnup requirements defined by
the equations in Table 5.6-3 [Insert 6]. Linear interpolation between cooling
times may be made if desired.

2 B) For the interface with Region 1 [Insert 7]storage cells, fresh fuel in Region 1
[Insert 7]shall not be stored adjacent to spent fuel assemblies in the Region 2
storage cells.

[Insert 8]

Region 3 is designed 1o accommodate fuel of 4.95+0.05 wt% U-235 initial enrichment
(or fuel assemblies of any lower reactivity) in a 2-out-of-4 checkerboard arrangement
with water-filled cells. The water-filled cells shall not contain any components bearing
any fissile material, but may accommodate miscellaneous items or equipment.

[Insert 9] 3 lor4d
1 A) For the interface between Region 4 Y and Region 3 Y storage regions, fresh fuel
assemblies shall not be stored adjacent to each other.
non-fissile bearing
2 B) If miscellaneous Y items or equipment are stored in the water cells of Region 3,
the total volume of the miscellaneous items shall be no more than 75% of the
storage cell volume.
loose
3 C) No Y fuel rods;-assemblies; or items containing fissile material shall be stored in
the water cells of Region 3.
[Insert 10]

A nominal concentration of 2000 ppm boro in the pool water. This concentration of
soluble boron provides a margin sufficient to allow timely detection of a boron dilution
accident and corrective action before the minimum concentration (700 ppm) required to
protect against the most severe postulated fuel handling accident or before the minimum
concentration (300 ppm) required to maintain the storage configuration design basis (ke less
than 0.95) is reached.

December 19, 2000
SEQUOYAH - UNIT 1 5-5a Amendment No. 13, 60, 114, 144, 167, 225, 265



Insert 2

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 1, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

Insert 3
Type Aor Type T

Insert 4
(Type A) or 33.1095 (Type T)

Insert 5
(Type A) or 5.6-4 (Type T)

Insert 6
or 5.6-4, as appropriate

Insert 7
or4

Insert 8

C) If miscellaneous non-fissile bearing items or equipment are stored in cells

of Region 2, the total volume of the miscellaneous items shall be no more
than 75% of the total storage cell volume.

Insert 9

The following restrictions apply to the storage of fuel in the Region 3 cells:

Insert 10

4. Region 4 is designed to accommodate fresh fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235 (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with three Type T spent fuel
assemblies having burnup and cooling times illustrated in Figure 5.6-5 and defined by
the equations in Table 5.6-5. The presence of either gadolinia or integral fuel
burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability of
Figure 5.6-5 or Table 5.6-5.



Insert 10 continued

One alternative storage array (or sub-array) is acceptable in Region 4 if the fresh fuel
contains rods with gadolinia fuel burnable absorber. For these types of assemblies,
the minimum burnup of the spent fuel in the 1-of-4 sub-array is defined by the
equations in Table 5.6-6 and illustrated in Figure 5.6-6. For fresh assemblies
containing more than eight (8) gadolinia bearing fuel rods, the limiting burnup for eight
(8) gadolinia rods shall apply.

Restrictions in Region 4

Any of the two sub-arrays illustrated in Figure 5.6-1a applying to Region 4 storage may be
used in any combination provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-5 and 5.6-6, as appropriate.

B) The arrangement of Region 4 sub-arrays must not allow a configuration with fresh
assemblies adjacent to each other.

C) If Region 4 arrays are used in conjunction with Region 1 or 3 arrangements, the
arrangements shall not allow fresh fuel assemblies to be adjacent to each other
(see Figure 5.6-1)

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 4, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

Insert 11

An empty cell (or a cell containing non-fissile bearing miscellaneous items displacing no
more than 75% of the storage cell volume) is less reactive than any cell containing fuel
and therefore may be used as a Region 1, 2, 3, or 4 cell in any arrangement.



DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY - NEW FUEL

5.6.1.2 The new fuel pit storgge racks are designed for fuel enriched to 5. 0 etghf percemt U-235 and

loading of fuel assemblies into these Iocatlons does not occur. This configuration ensures Keg will remain
less than or equal to 0.95 when flooded with unborated water and less than or equal to 0.98 under
optimum moderation conditions.

DRAINAGE

5.6.2 The spent fuel pit is designed and shall be maintained to prevent inadvertent draining of the pool
below elevation 722 ft.

CAPACITY

5.6.3 The spent fuel storage pooI is
no more_than 2091 fuel assemh jes:

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be maintained within the cyclic or
transient limits of Table 5.7-1.

) December 19, 2000
SEQUOYAH - UNIT 1 Amendment No. 167, 225



[Replace with Insert 12]

Nota: Watar gaps batwfen
Rack Modulaes are Negfacted

Region 2 celis

@ Spent Fuel for
1—of-4 Storage
of Fresh Fuel

(See Figure 5.6-1a)

Region 3 Region 1

B Region | cells
Fuel up to 4.95%+0.05%
Enrichment

(See Figure 5.6-1a)
O Water-Filled Zell

Note: The gdges of the sketch above are not necessarily the edges of the pool. The Regions may
apgear anywhere in the pool and in any orientation, subject to the restriction in Design Feature
/6.1.1.c.

Figure 5.6-1
Arrangements of Fuel Storage Regions in the Sequoyah Spent Fuel Storage Pool

December 19, 2000
SEQUOYAH - UNIT 1 Amendment No. 167, 265




Insert 12

Hata: Wal b

< Wi s.mlmq:. T-u;ﬂl ‘Elur
]
Type T Fusl Avpsenbine

@ Spent Fuel far
1=gi=4 Storage
of Frash Fuel

B Feglon 1 o0 4 call
ﬁ'i!;i'ul k& 1.!5;0.05%
Ersichmant

O Waler-Filled Call

ot The edges of Fre skefch abova are mol necessarlly the of Tha pool. The Reglo
nﬁrm in the poal and In any offerdotion, sublect hﬁ"mfﬁ:ﬁmt In Mmﬂfmuq appesr

FiG 3,6-1 Arrongemenis of Fusl Sherage Reglons in e Sequoyoh Spent Fusl Sterage Pook



[Replace with Insert 13]

Region 1 cells
No Gd or IFBA

NOTE: WHEN CREDIT IS TAKEN FOR GADOLINIA OR

84 RODS IN FRESH ASSEM
THE SPENT FUEL ASSEMBLIES NEED NOT HAV BA R

CONTAINED GADOLINIA OR IFBA RODS..

Spent Fuel for
Region 1 Storage
1=of—4 Pattern

B r sh Fuel for B fresh Fuel for

egion 1 cells Region 1 cells

With Gadelinia with IFBA Rods
Figure 5.6-1a

Acceptable Spent Fuel Pool Loading Patterns for Checkerboard Storage
of Fresh and Spent Fuel Assemblies - Example
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Table 5.6-1
Region 1 Storage Burnup Restrictions: Checkerboard of 1

Fresh Fuel Assembly 3 and 3 Type A Spent Fuel Assemblies (Alithout-Gadolinium-ortFBA-Rods)

(Without Gadolinium or IFBA Rods)

For Zero Year Cooling Time

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

For One Year Cooling Time

Bu (limit) = - 27.3317 + 22.5087 x E — 2.40586 x E* + 0.164207 x E°

For Two Years Cooling Time

Bu (limit) = -26.4693 + 21.8404 x E — 2.31873 x E* + 0.158218 x E®

For Three Years Cooling Time

Bu (limit) = -25.7404 + 21.2659 x E — 2.24287 x E* + 0.153018 x E®

For Four Years Cooling Time

Bu (limit) = - 25.1367 + 20.7910 x E —2.18484 x E* + 0.1499363 x E*

For Five Years Cooling Time

Bu (limit) = - 24.5981 + 20.3568 x E —2.12719 x E* + 0.145431 x E*

For Ten Years Cooling Time

Bu (limit) = - 23.2050 + 19.2969 x E — 2.06993 x E* + 0.145875 x E*

For Fifteen Years Cooling Time

Bu (limit) = -22.6098 + 18.8544 x E — 2.08617 x E* + 0.150473 x E®

For Twenty Years Cooling Time

Bu (limit) = - 22.3017 + 18.622 x E — 2.11206 x E* + 0.15467 x E®

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)

December 19, 2000
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Table 5.6-2

Region 1 Storage Burnup Restrictions with Gadolinium gt IFBA in Fresh Fuel

Type A
th 3 Y Spent Fuel Assemblies

I~ |

\__/

With Gadolinium Credit: Checkerboard of 1 Fresh Fuel Assembly

Zero Year Cooling Time, 0 Gadolinia Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 4 Gadolinia Rods

Bu (limit) = - 28.4012 + 22.0062 x E — 2.19268 x E* + 0.143601 x E°

Zero Year Cooling Time, 8 Gadolinia Rods

Bu (limit) = - 31.4262 + 22.0768 x E — 2.38845 x E* + 0.164888 x E°

Note: If more that 8 Gadolinium rods per assembly, use the 8 rod correlation

With IFBA Credit: Checkerboard of 1 Fresh Fuel Assembl{ with 3 Y Spent Fuel

Zero Year Cooling Time, O IFBA Rods

Bu (limit) = - 28.1868 + 23.0765 X E — 2.46264 x E* + 0.167868 x E>

Zero Year Cooling Time, 16 IFBA Rods

Bu (limit) = - 28.5048 + 21.6411 X E — 2.15262 x E* + 0.140904 x E*

Zero Year Cooling Time, 32 IFBA Rods

Bu (limit) = - 31.0949 + 22.0435 x E — 2.36088 x E* + 0.162229 x E*

Zero Year Cooling Time, 48 IFBA Rods

Bu (limit) = - 33.1342 + 22.3999 x E — 2.55367 x E* + 0.18082 x E>

Zero Year Cooling Time, 64 IFBA Rods

Bu (limit) = - 36.0468 + 24.1492 x E — 3.11807 x E* + 0.233987 x E*

Note: If more that 64 IFBA rods per assembly, use the correlation for 64 IFBA rods

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)

December 19, 2000
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Table 5.6-3
Region 2 Storage Burnup Restrictions
For Type A Fuel

Zero Cooling Time

Bu (limit) = - 23.8702 + 12.3026 x E - 0.275672 x E2

1 Year Cooling Time

Bu (limit) = - 23.6854 + 12.2384 X E - 0.287498 x E2

2 Years Cooling Time

Bu (limit) = - 23.499 + 12.1873 x E - 0.305988 x E?

3 Years Cooling Time

Bu (limit) = - 23.3124 + 12.1249 x E - 0.319566 x E*

4 Years Cooling Time

Bu (limit) = - 23.1589 + 12.0748 x E - 0.332212 x E*

5 Years Cooling Time

Bu (limit) = - 22.6375 + 11.7906 x E - 0.307623 x E”

10 Years Cooling Time

Bu (limit) = - 21.7256 + 11.3660 x E — 0.31029 x E*

15 Years Cooling Time

Bu (limit) = - 21.1160 + 11.0663 x E - 0.306231 x E*

20 Years Cooling Time

Bu (limit) = - 20.6055 + 10.7906 x E - 0.29291 x E2

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)

December 19, 2000
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Table 5.6-4
Face Adjacent Storage of Type T Spent Fuel (Region 2)

Bu (limit) = 33.1095 - 0.845146 x CT + 0.0399888 x CT* - 0.000762846 x CT*

Table 5.6-5
Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

Bu (limit) = 57.118 - 2.13277 x CT + 0.0772537 x CT? + 0.00127446 x CT* - 9.15855 E-5 x CT*

Table 5.6-6
Gadolinia Credit: Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly with Gadolinia and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

4 Gadolinia Rods

Bu (limit) = 53.73 - 2.5265 x CT + 0.172283 x CT? - 0.00585995 x CT* + 0.0000766655 x CT*

8 Gadolinia Rods

Bu (limit) = 50.00 - 3.26817 x CT + 0.276117 x CT? - 0.0117934 x CT® + 0.000195334 x CT*

Note: 1. If more than 8 gadolinia rods per assembly, use the 8 rod correlation
2. BU = Fuel Burnup, MWD/Kg-U; CT = Cooling Time of Spent Fuel Assemblies, Years



CONTAINMENT SYSTEMS , and 4) tritium and hydrogen that exist in the Tritium
Producing Burnable Absorber Rods prior to the accident

BASES 7

3/4.6.4 COMBUSTIBLE GAS CONTROL

The OPERABILITY of the equipment and systems regdired for the detection and control of
hydrogen gas ensures that this equipment will be available o maintain the hydrogen concentration within
containment below its flammable limit during post-LOCA gonditions. Either recombiner unit or the
hydrogen mitigation system, consisting of 68 hydrogen fgnitions per unit, is capable of controlling the
expected hydrogen generation associated with 1) zirgdbnium-water reactions, 2) radiolytic decomposition of
water, and 3) corrosion of metals within containment. These hydrogen control systems are designed to
mitigate the effects of an accident as described in Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a LOCA", Revision 2 dated November 1978. The hydrogen
monitors of Specification 3.6.4.1 are part of the accident monitoring instrumentation in Specification
3.3.3.7 and are designated as Type A, Category 1 in accordance with Regulatory Guide 1.97, Revision 2,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions During and
Following an Accident," December 1980.

The hydrogen mixing systems are provided to ensure adequate mixing of the containment
atmosphere following a LOCA. This mixing action will prevent localized accumulations of hydrogen from
exceeding the flammable limit.

The operability of at least 66 of 68 ignitors in the hydrogen mitigation system will maintain an
effective coverage throughout the containment. This system of ignitors will initiate combustion of any
significant amount of hydrogen released after a degraded core accident. This system is to ensure burning
in a controlled manner as the hydrogen is released instead of allowing it to be ignited at high
concentrations by a random ignition source.

3/4.6.5 ICE CONDENSER

The requirements associated with each of the components of the ice condenser ensure that the
overall system will be available to provide sufficient pressure suppression capability to limit the
containment peak pressure transient to less than 12 psig during LOCA conditions.

3/4.6.5.1 ICE BED

The OPERABILITY of the ice bed ensures that the required ice inventory will 1) be distributed
evenly through the containment bays, 2) contain sufficient boron to preclude dilution of the containment
sump following the LOCA and 3) contain sufficient heat removal capability to condense the reactor system
volume released during a LOCA. These conditions are consistent with the assumptions used in the
accident analyses.

The minimum weight figure of 1071 pounds of ice per basket contains a 15% conservative
allowance for ice loss through sublimation which is a factor of 15 higher than assumed for the ice
condenser design. The minimum weight figure of 2,082,024 pounds of ice also contains an additional 1%
conservative allowance to account for systematic error in weighing instruments. In the

June 10, 1997
SEQUOYAH - UNIT 1 B 3/4 6-4 Amendment No. 4, 5, 131, 149, 224



PLANT SYSTEMS

BASES

SFP Minimum Boron Concentration
B 3/4.7.13

3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION

Reports HI-992349 (Ref 1)

BACKGROUND

Replace with Insert 18 b

and HI-20126?{9 (Ref 9)

The spent fuel racks have been analyzed in faccordance with th(ﬁoltec
International methodology contained in Holtec —1}. This
methodology ensures that the spent fuel racktnultiplication factor, ke is less tha
or equal to 0.95, as recommended by the NRC gui e ained’in
to All Power Reactor Licensees from B.K. Grimes, “OT Position for Review and
Acceptance of Spent Fuel Storage and Handling Applications”, April 14, 1978 and
USNRC Internal Memorandum from L. Kopp, “Guidance On The Regulatory
Requirements For Criticality Analysis Of Fuel Storage At Light-Water Reactor
Power Plants”, August 19, 1998 (Refs. 2 & 3). The codes, methods, and
techniques contained in the methodology are used to satisfy the ke criterion. The
spent fuel storage racks were analyzed using Westinghouse 17x17 V5H fuel
assemblies, with enrichments up to 4.95 +0.05 w/o U-235 and configurations
which take credit for checkerboarding, burnup, soluble boron, integral fuel
burnable absorbers (such as IFBA or gadolinia), and cooling time to ensure that
ket is maintained £.0,95, including uncertainties, tolerances, and accident
conditionsﬁn addition, the SFP k¢ is maintained < 1.0, including
uncertainties, tolerarces on a 95/95 basis without any soluble boron.

Calculations were performed to evaluate the reactivity of fuel types used at SQN.
The results show that the Westinghouse 17x17 V5H fuel assembly exhibits the
highest reactivity, thereby bounding all fuel types utilized and stored at-SQN.

r

In the high density Spent FuetSterage Rack design (Refs. 1 and 4), the spew
fuel storage pool is divided into three separate and distinct regions whicAGr the
purpose of criticality considerations, are considered as separate pgetS. Region 1
is designed to accommodate new fuel with a maximum enricpafent of 4.95 + 0.05
wt% U-235, or spent fuel regardless of the discharge fys#Burnup in a 1-in-4
checkerboard arrangement of 1 fresh assembly i spent fuel assemblies with
enrichment, burnup and cooling times in acgeffiance with Design Features
5.6.1.1.c.1. Region 2 is designed to geebmmodate fuel which have 4.95 + 0.05
wit% U-235 initial enrichment bugaed to at least 30.27 MWD/KgU (assembly
average), or fuel of other garffChment with a burnup yielding an equivalent
reactivity in the fuel s in accordance with Design Features 5.6.1.1.c.2.
Region 3 is desigMed to accommodate fuel of 4.95 + 0.05 wt% U-235 initial
enrichmega#®r fuel assemblies of any lower reactivity in a 2-out-of-4 checkerboard
arrgagement with water-filled cells and in.accordance with Design Features
.6.1.1.c.3

The water in the spent fuel storage pool normally contains soluble boron, which
results in large subcriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble poison
is assumed to have been lost, specify that the limiting ke of < 1.0 be evaluated in
the absence of soluble boron. Hence, the design of all regions is based on the
use of unborated water, which maintains each region in a subcritical condition
during normal operation with the regions fully loaded. The double contingency
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 5)
allows credit for soluble boron under other abnormal or accident conditions, since
only a single accident need be considered at one time. For example, the most
(continued)

SEQUOYAH - UNIT 1
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SFP Minimum Boron Concentration
B 3/4.7.13

Insert 17

The analysis also accounts for the reactivity effects of operating the fuel with discrete burnable poisons
(such as burnable poison rod absorbers or tritium producing burnable absorber rods).

Insert 18

In the high density Spent Fuel Rack design (Ref. 9), the spent fuel storage pool is divided into four
separate and distinct regions which, for the purpose of criticality considerations, are considered as
separate pools. For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operation.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operation.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel which has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.

Region 1 is designed to accommodate fresh fuel with a maximum enrichment of 4.95 +/- 0.05 wt% U-235,
or spent fuel regardless of the discharge burnup in a 1-of-4 checkerboard arrangement of 1 fresh
assembly with 3 spent Type A fuel assemblies with enrichment, burnup, and cooling times in accordance
with Design Feature 5.6.1.1.c.1. Region 2 is designed to accommodate Type A or Type T fuel of up to
4.95 +/- 0.05 wt% U-235 initial enrichment burned to an assembly average burnup of at least 30.27
MWD/kgU for Type A fuel or 33.1095 MWD/kgU for Type T fuel, or other enrichment with a burnup
yielding an equivalent reactivity in the fuel racks in accordance with Design Feature 5.6.1.1.c.2. Region 3
is designed to accommodate fresh fuel of up to 4.95 +/- 0.05 wt% U-235 initial enrichment, or fuel
assemblies of any lower reactivity in a 2-of-4 checkerboard arrangement with water-filled cells in
accordance with Design Feature 5.6.1.1.c.3. Region 4 is designed to accommodate fresh fuel up to 4.95
+/- 0.05 wt% U-235 initial enrichment, or spent fuel regardless of the discharge burnup in a 1-of-4
checkerboard arrangement of 1 fresh assembly with 3 spent Type T fuel assemblies with burnup and
cooling times in accordance with Design Feature 5.6.1.1.c.4.



PLANT SYSTEMS

BASES

SFP Minimum Boron Concentration
B 3/4.7.13

BACKGROUND

(continued) severe accident scenario is associated with the accidental mishandling of a fresh fuel

assembly face adjacent to a fresh fuel assembly of Region 3. This could
potentially increase the criticality of Region 3. To mitigate these postulated
criticality related accidents, boron is dissolved in the pool water. The soluble
boron concentration required to maintain ket £ 0.95 under normal conditions is
300 ppm and 700 ppm under the most severe postulated fuel mis-location
accident. Safe operation of the spent fuel storage racks may therefore be
achieved by controlling the location of each assembly in accordance with Design
Features 5.6 FUEL STORAGE. During fuel movement, it is necessary to perform
Surveillance Requirement 4.7.13.2.

APPLICABLE Most accident conditions do not result in an increase in the reactivity

SAFETY ANALYSES

of any one of the three regions. Examples of these accident conditions are the
loss of cooling and the dropping of a fuel assembly on the top of the rack.
However, accidents can be postulated that could increase the reactivity. This
increase in reactivity is unacceptable with unborated water in the storage pool.
Thus, for these accident occurrences, the presence of soluble boron in the
storage pool prevents criticality in all regions. The most limiting postulate
accident with respect to the storage configurations assumed in spent fuel rack
criticality analysis is the misplacement of a nominal 4.95 + 0.05 w/o U-235 fresh
fuel assembly into an empty storage cell location in the Region 3 checkerboard
storage arrangement. The amoun quired to maintain ke less
than or equal to 0. Ue to this fuel misload accident is 700 ppm (Ref. 1 an
Ref. 9).

A spent fuel boron dilution analysis was performed to ensure that sufficient time is
available to detect and mitigate dilution of the spent fuel pool prior to exceeding
the kei design basis limit of 0.95 (Ref. 6). The spent fuel pool boron dilution
analysis concluded that an inadvertent or unplanned event that would result in a
dilution of the spent fuel pool boron concentration from 2000 ppm to 700 ppm is
not a credible event.

The concentration of dissolved boron in the spent fuel storage pool satisfies
Criterion 2 of the NRC Policy Statement.

LCO The spent fuel storage pool boron concentration is required to be 3 2000 ppm. The specified

concentration of dissolved boron in the spent fuel storage pool preserves the
assumptions used in the analyses of the potential critical accident scenarios as
described in Reference 7. This concentration of dissolved boron is the minimum
required concentration for fuel assembly storage and movement within the spent
fuel storage pool.

SEQUOYAH - UNIT 1

(continued)
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SFP Minimum Boron Concentration

B 3/4.7.13
PLANT SYSTEMS
BASES (continued)
APPLICABILITY This LCO applies whenever fuel assemblies are stored in the spent fuel storage

pool.

ACTIONS Action a:

When the concentration of boron in the spent fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of an
accident or to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel assemblies.
The concentration of boron is restored along with suspending movement of fuel
assemblies.

Action a is modified by a provision indicating that LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fuel assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving irradiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor operation. Therefore, inability to suspend
movement of fuel assemblies is not sufficient reason to require a reactor
shutdown.

SURVEILLANCE
REQUIREMENTS Surveillance 4.7.13.1

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit. As long as this Surveillance
Requirement is met, the analyzed accidents are fully addressed. The 7 day
Frequency is appropriate because no significant replenishment of pool water is
expected to take place over such a short period of time. (Ref. 6)

Surveillance 4.7.13.2

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit during fuel movement until the
final configuration of the assemblies in the storage racks is verified to be correct.
As long as this Surveillance Requirement is met, the analyzed accidents are fully
addressed. The 72 hour Frequency provides additional assurance that the
maximup Kgir remains Tt 95 limit under the postulated accident
condition. (Ref.-8 1, 8 and 9)

(continued)
December 19, 2000
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SFP Minimum Boron Concentration
B 3/4.7.13
PLANT SYSTEMS

BASES (continued)
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PLANT SYSTEMS

BASES

Cask Pit Pool Minimum Boron Concentrati

[This page deleted]

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

BACKGROUND

The Sequoyah cask pit pool consists of a deep pool with adjacefit shelf area.
The cask pit pool is connected to the spent fuel pool through gweir gate. The
cask pit is intended to be used for spent fuel shipment activifes.

High density spent fuel storage racks have been approvgd for addition and use in
the cask loading area of the cask pit (Ref. 1) but presefitly are not installed. The
15 x 15 module could store 225 fuel assemblies andAs designed to maintain
stored fuel having an initial enrichment of up to 5 wl % U-235, in a safe, coolable,
and sub-critical configuration during normal dischfrge, full core offload storages
and postulated accident conditions. Fuel assepiblies shall be stored in
accordance with paragraph 5.6.1.1.d in Desigh Features 5.6, Fuel Storage.

APPLICABLE
SAFETY ANALYSES

Most accident conditions do not resulyin an increase in the reactivity of

the cask pit. Examples of accident gonditions are the loss of cooling and the
dropping of a fuel assembly on thg top of the rack. However, accidents can be
postulated that could increase tie reactivity. This increase in reactivity is
unacceptable with unborated yater in the storage pool. Thus, for these accident
occurrences, the presence of soluble boron in the cask pit pool prevents
criticality. The most limiting postulated accident bounding the cask pit pool has
been determined to occyf in the spent fuel pool. The postulated accident with
respect to the storage gonfigurations assumed in the spent fuel rack criticality
analysis is the misplg€ement of a nominal 4.95 £ 0.05 w/o U-235 fuel assembly
into an storage celfocation in the Region 2 checkerboard storage arrangement
for an irradiated ffiel assembly. The amount of soluble boron required to maintain
ket less than or&qual to 0.95 due to this fuel misload accident is 700 ppm

The concghtration of dissolved boron in the fuel storage pool satisfies Criterion 2
of the N/RC Policy Statement.

LCO

The cask pit pool boron concentration is required to be 3 2000 ppm. The

ecified concentration of dissolved boron in the cask pit pool preserves the
assumptions used in the analyses of the potential critical accident scenarios as
described in Reference 3. This concentration of dissolved boron is the minimum
required concentration for fuel assembly storage and movement within the cask
pit pool.

SEQUOYAH - UNIT 1

(continued)
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PLANT SYSTEMS

BASES (continued)

Cask Pit Pool Minimum Boron Concentratio

[This page deleted]

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the cask pf pool.

ACTIONS

Action a:

When the concentration of boron in the cask pit pool is lesg/than required,
immediate action must be taken to preclude the occurrenfe of an accident or to
mitigate the consequences of an accident in progress. A his is most efficiently
achieved by immediately suspending the movement ¢gf fuel assemblies. The
concentration of boron is restored along with suspefding movement of fuel
assemblies.

Action a is modified by a provision indicating tffat LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fuel Assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving irrgdiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor opgration. Therefore, inability to suspend
movement of fuel assemblies is not syficient reason to require a reactor
shutdown.

SURVEILLANCE
REQUIREMENTS

Surveillance 4.7.14.1

This Surveillance Requirgfment verifies that the concentration of boron in the cask
pit pool is within the regdiired limit. As long as this Surveillance Requirement is
met, the analyzed acgfdents are fully addressed. The 7 day Frequency is
appropriate becausg no significant replenishment of pool water is expected to
take place over syCh a short period of time. (Ref. 4)

Surveillance .14.2

This Survefllance Requirement verifies that the concentration of boron in the cask
pit pool ig within the required limit during fuel movement until the final
configyfation of the assemblies in the storage racks is verified to be correct. As
long As this Surveillance Requirement is met, the analyzed accidents are fully
adgfessed. The 72 hour Frequency provides additional assurance that the
ximum ke remains below the 0.95 limit under the postulated accident
ondition. (Ref. 1)

QUOYAH - UNIT 1
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PLANT SYSTEMS [This page deleted]

BASES (continued)
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TABLE 3.3-9

REMOTE SHUTDOWN MONITORING INSTRUMENTATION

INSTRUMENT

1.

9.

10.

11. Auxiliary Feedwater Flow

Source Range Nuclear
Flux

Reactor Trip Breaker
Indication

Reactor Coolant
Temperature - Hot Leg

Pressurizer Pressure
Pressurizer Level

Steam Generator
Pressure

Steam Generator Level

Deleted
RHR Flow Rate

RHR Temperature

Rate

SEQUOYAH - UNIT 2

READOUT
LOCATION

NOTE 1

at trip switchgear

NOTE 1

NOTE 1

NOTE 1

NOTE 1
NOTE 2 or

near Auxilary
F. W. Pump

NOTE 1

NOTE 1

NOTE 1

3/4 3-52

MEASUREMENT
RANGE

HGMG cps
Y0.1to1x 10°

OPEN-CLOSE
0-650°F

0-3000 psig
0-100%

0-1200 psig

0-100%

0-4500 gpm
50-400°F

0-440 gpm

MINIMUM
CHANNELS
OPERABLE

1

1/trip breaker

1/loop

1
1

1/steam generator

1/steam generator

1
1

1/steam generator

May 4, 1989
Amendment No. 67, 103



3/4.5 EMERGENCY CORE COOLING SYSTEMS

3/4.5.1 ACCUMULATORS

COLD LEG INJECTION ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:
a. The isolation valve open,
A contained borated watervglume of between 7615 and 7960 gallons of borated water,

3500 3800
Between 2400Y and 2700Y ppm of boron,

d. A nitrogen cover-pressure of between 624 and 668 psig, and

e. Power removed from isolation valve when RCS pressure is above 2000 psig.
APPLICABILITY: MODES 1, 2 and 3.*
ACTION:

a. With one cold leg injection accumulator inoperable, except as a result of boron concentration
not within limits, restore the inoperable accumulator to OPERABLE status within one hour or be
in at least HOT STANDBY within the next 6 hours and reduce pressurizer pressure to 1000
psig or less within the following 6 hours.

b. With one cold leg injection accumulator inoperable due to the boron concentration not within
limits, restore boron concentration to within limits within 72 hours or be in at least HOT
STANDBY within the next 6 hours and reduce pressurizer pressure to 1000 psig or less within
the following 6 hours.

*  Pressurizer pressure above 1000 psig.

October 6, 2000
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EMERGENCY CORE COOLING SYSTEMS

3/4.5.5 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 The refueling water storage tank (RWST) shall be OPERABLE with:

a. A contained borated water volume of betweem370,000 and
3600 3800
A boron concentration of between 2508Y and 2700Y ppm of boron,

5,000 gallons,

C. A minimum solution temperature of 60°F, and
d. A maximum solution temperature of 105°F.
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or be in at least HOT
STANDBY within 6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

455 The RWST shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. Verifying the contained borated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

October 29, 1990
SEQUOYAH - UNIT 2 3/4 5-11 Amendment No. 131



PLANT SYSTEMS [This page deleted]

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 The cask pit pool boron concentration shall be 3 2000 ppm.

APPLICABILITY: Whenever fuel assemblies are stored in the cask pit rack.

ACTION:
a. With the requirements of the specification not satisfied, suspendAll movement of fuel

assemblies and initiate action to restore cask pit pool boron cogfcentration to within limit. The
provisions of Specification 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.7.14.1 Verify at least once per 7 days the cgsk pit pool boron concentration is within limit.

4.7.14.2 Verify at least once per 72 hourgfuring fuel movement the cask pit pool boron concentration is
within limit and until the configyfration of the assemblies in the storage rack is verified to comply
with the criticality loading critfria specified in Design Feature 5.6.1.1.d.

December 19, 2000
SEQUOYAH - UNIT 2 3/4 7-54 Amendment No. 256



DESIGN FEATURES

5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a matrix of zircaloy
or M5 clad fuel rods with an initial composition of natural or slightly enriched uranium dioxide as fuel
material. Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods, in accordance
with NRC-approved applications of fuel rod configurations, may be used. Fuel assemblies shall be limited
to those fuel designs that have been analyzed with applicable NRC staff-approved codes and methods,
and shown by tests or analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in nonlimiting core regions.
Sequoyah is authorized to place a limited number of lead test assemblies into the reactor, as described in
the Framatome Cogema Fuels Report BAW-2328, beginning with the Unit 2 Operating Cycle 10 core.
INSERT
C OD ASSEMBLIES

5.3.2 The reactor core shall contain 53 full length and no part length control rod assemblies. The full
length control rod assemblies shall contain a nominal 142 inches of absorber material. The nominal
values of absorber material shall be 80 percent silver, 15 percent indium and 5 percent cadmium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The reactor coolant system is designed and shall be maintained:

a. In accordance with the code requirements specified in Section 5.2 of the FSAR, with
allowance for normal degradation pursuant to the applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and
C. For a temperature of 650°F, except for the pressurizer which is 680°F.
VOLUME

5.4.2 The total water and steam volume of the reactor coolant system is 12,612 + 100 cubic feet at a
nominal T,y Of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.

Sequoyah is authorized to place a maximum of 2256 Tritium Producing Burnable Absorber
Rods into the reactor in an operating cycle.

July 31, 2000
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DESIGN FEATURES

5.6 FUEL STORAGE

RITI ITY - SPENT FUEL
Insert 1]
5.6.1.1 The spent fuel storage racks are designed for fuel enriched to 5 weight percent U-235 and shall

be maintained with:

a. A Keis less than critical when flooded with unborated water and a ke less than or equal to
0.95 when flooded with water containing 300 ppm soluble boron.*

b. A nominal 8.972 inch center-to-center distance between fuel assemblies placed in the
storage racks.

C. Arrangements of one or more of three different arrays (Regions) or sub-arrays as illustrated
in Figures 5.6-1 and 5.6-1a. These arrangements in the spent fuel storage pool have the
following definitions: >

1. i i i ith-a makimum enrichmentwf 4.95

A

assembly (BPRA) or either gadolinia or mtegral fuel burnable absorber (IFBA) in a
fresh fuel assembly does not affect the applicability of Figure 5.6-2 or Table 5.6-1.

Two alternative storage arrays (or sub-arrays) are acceptable in Region 1 if the fresh
fuel assemblies contain rods with either gadolinia or integral fuel burnable absorber
(IFBA). For these types of assemblies, the minimum burnup of the spent fuel in the
1-of-4 sub-array are defined by the equations in Table 5.6-2.

Restrictions in Region 1

Any of the three sub-arrays illustrated in Figure 5.6-1a may be used in any combination
provided that:

Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-1 and 5.6-2, as appropriate.

The arrangement of Region 1 sub-arrays must not allow a configuration with
fresh assemblies adjacent to each other.

If Region 1 arrays are used in conjunction witl
arrangements (see below), the arrangements shall not allow fresh fuel
assemblies to be adjacent to each other (see also Figure 5.6-1).

*For some accident conditions, the presence of dissolved boron in the pool water may be taken
into account by applying the double contingency principle which requires two unlikely,
independent, concurrent events to produce a criticality accident.

December 19, 2000
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Insert 1

For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’S) during in-core operations.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operations.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel that has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.



DESIGN FEATURES

5.6 FUEL ST

[Insert 2]
2. Region 2 is designed to accommodate [Insert 3] fuel of 4.95+0.05 wt% U-235 initial
enrichment burned to at least 30.27 [Insert 4] MWD/KgU (assembly average), or fuel
of other enrichments with a burnup yielding an equivalent reactivity in the fuel racks.
The minimum required assembly average burnup in MWD/KgU and cooling time is
given by the equations in Table 5.6-3 [Insert 5]-interms-of E-where E-is-the-initial
enrichment-inthe-axial zone-of-highestenrichment-(wt%-U-235). The minimum
required burnups are illustrated in Figure 5.6-3 [Insert 5] in terms of the initial
enrichment and cooling time.

ion 2

The following restrictions apply to the storage of spent fuel in the Region 2 cells:

2 A) The spent fuel shall conform to the minimum burnup requirements defined by
the equations in Table 5.6-3 [Insert 6]. Linear interpolation between cooling
times may be made if desired.

2 B) For the interface with Region 1 [Insert 7]storage cells, fresh fuel in Region 1
[Insert 7]shall not be stored adjacent to spent fuel assemblies in the Region 2
storage cells.

[Insert 8]

Region 3 is designed 1o accommodate fuel of 4.95+0.05 wt% U-235 initial enrichment
(or fuel assemblies of any lower reactivity) in a 2-out-of-4 checkerboard arrangement
with water-filled cells. The water-filled cells shall not contain any components bearing
any fissile material, but may accommodate miscellaneous items or equipment.

[Insert 9] 3 lor4d
1 A) For the interface between Region 4 Y and Region 3 Y storage regions, fresh fuel
assemblies shall not be stored adjacent to each other.
non-fissile bearing
2 B) If miscellaneous Y items or equipment are stored in the water cells of Region 3,
the total volume of the miscellaneous items shall be no more than 75% of the
storage cell volume.
loose
3 C) No Y fuel rods;-assemblies; or items containing fissile material shall be stored in
the water cells of Region 3.
[Insert 10]

A nominal concentration of 2000 ppm boro the pool water. This concentration of
soluble boron provides a margin sufficient to allow timely detection of a boron dilution
accident and corrective action before the minimum concentration (700 ppm) required to
protect against the most severe postulated fuel handling accident or before the minimum
concentration (300 ppm) required to maintain the storage configuration design basis (ke less
than 0.95) is reached.

December 19, 2000
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Insert 2

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 1, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

Insert 3
Type Aor Type T

Insert 4
(Type A) or 33.1095 (Type T)

Insert 5
(Type A) or 5.6-4 (Type T)

Insert 6
or 5.6-4, as appropriate

Insert 7
or4

Insert 8

C) If miscellaneous non-fissile bearing items or equipment are stored in cells

of Region 2, the total volume of the miscellaneous items shall be no more
than 75% of the total storage cell volume.

Insert 9

The following restrictions apply to the storage of fuel in the Region 3 cells:

Insert 10

4. Region 4 is designed to accommodate fresh fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235 (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with three Type T spent fuel
assemblies having burnup and cooling times illustrated in Figure 5.6-5 and defined by
the equations in Table 5.6-5. The presence of either gadolinia or integral fuel
burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability of
Figure 5.6-5 or Table 5.6-5.



Insert 10 continued

One alternative storage array (or sub-array) is acceptable in Region 4 if the fresh fuel
contains rods with gadolinia fuel burnable absorber. For these types of assemblies,
the minimum burnup of the spent fuel in the 1-of-4 sub-array is defined by the
equations in Table 5.6-6 and illustrated in Figure 5.6-6. For fresh assemblies
containing more than eight (8) gadolinia bearing fuel rods, the limiting burnup for eight
(8) gadolinia rods shall apply.

Restrictions in Region 4

Any of the two sub-arrays illustrated in Figure 5.6-1a applying to Region 4 storage may be
used in any combination provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-5 and 5.6-6, as appropriate.

B) The arrangement of Region 4 sub-arrays must not allow a configuration with fresh
assemblies adjacent to each other.

C) If Region 4 arrays are used in conjunction with Region 1 or 3 arrangements, the
arrangements shall not allow fresh fuel assemblies to be adjacent to each other
(see Figure 5.6-1)

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 4, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

Insert 11
An empty cell (or a cell containing non-fissile bearing miscellaneous items displacing no

more than 75% of the storage cell volume) is less reactive than any cell containing fuel
and therefore may be used as a Region 1, 2, 3, or 4 cell in any arrangement.



DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY - NEW FUEL

5.6.1.2 The new fuel pit stora
shall be maintained Wlth the

loading of fuel assemblies into these locations does not occur. This configuration ensures ke will remain
less than or equal to 0.95 when flooded with unborated water and less than or equal to 0.98 under
optimum moderation conditions.

DRAINAGE

5.6.2 The spent fuel storage pool is designed and shall be maintained to prevent inadvertent draining of
the pool below elevation 722 ft.

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with a storage capacity limited to
no more than 2091 fuel assembhes %%Men—mmem%h&%#ue#assembhes—m%e—steﬁed—uwraek

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be maintained within the cyclic or
transient limits of Table 5.7-1.

December 19, 2000
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[Replace with Insert 12]

Nota: Watar gaps phtwaen
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Note: Thgf edges of the sketch above are not necessarily the edges of the pool. The Regions may appear
ywhere in the pool and in any orientation, subject to the restriction in Design Feature 5.6.1.1.c.

Figure 5.6-1
Arrangements of Fuel Storage Regions in the Sequoyah Spent Fuel Storage Pool
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Note:
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[Replace with Insert 13]

Spent Fuej/ftor
& Region 1 Ztorage
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Spent Fuel for
Region 1 Storage
1-o0f—4 Pattern

B Fresh Fuel for
Region 1 cells
with IFBA Rods

Figure 5.6-1a
Acceptable Spent Fuel Pool Loading Patterns for Checkerboard Storage
of Fresh and Spent Fuel Assemblies - Example

December 19, 2000
SEQUOYAH - UNIT 2 Amendment 157, 256




Insert 13

g in

for Storog
Type A Fuel} or

fon 1 or
d or IFBA)

Type T Fusl
IPuHern

nt Fueﬁ
1-of-

Spe

Region 1

Region 4
in

B

oW ST TR, 656 T
Sds el et ety 2l

A
il

8

Fresh Fuel for Re
Region 4 cells (No

]
el 10 ks N

WHEN CREDIT IS TAKEN FOR GADOLINIA RODS N FRESH ASSEMBLIES
THE SPENT FUEL ASSEMBLIES NEED NOT HAVE CONTAINED GADOLINIA RODS..

NOTE

T T
ol elelitaty o

fchcradiehod:
=

[ <.

3 T, WTaT Ty el W
ol Zatel o2 el lelal o

% B s

o
Ry, Genns ey

age in
I§qurn

el for Stor
1—of~-4

pent Fu
gion 1 in

S
Re

&

e of
or
in

iType A Fuef?
Type T Fuel
t-of—-4 Pattern

on 4

ent Fuel for Stora
on 1

Sp
Regi
R

egi

B

Sea
[=]
-
%]
g~
9=
«§
Came ]
=TE
Lcg
D=
LT oD
=
e
-
= |
u M
L @
hg_
D
oS
Lo
.
Sw
‘o
.mc
.sm.d.
- £
5,2
O
@
£o
|
]
[l
5
“5
h-l
1 O
gg
[ .
L

ge of Fresh

for Checkerboard Stora

rns

te
and Spent Fuel Assemblies in Region 1 or Region 4 — Example

Fig. 5.6—1a Acceptuble Storage Pol



for Type A Fuel
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| For Type A Fuel |
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[Add Inserts 14, 15, and 16]
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146 / 180 Loading Pattern

Figure 5:6-4 5.6-7
New Fuel Pit Storage Rack Loading Pattern
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Table 5.6-1
Region 1 Storage Burnup Restrictions: Checkerboard of 1 Fresh

Fuel Assembly 3 and 3 Type A Spent Fuel Assemblies {(Aithout Gadeolinium-orlFBA-Rods)

(Without Gadolinium or IFBA Rods)

For Zero Year Cooling Time

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

For One Year Cooling Time

Bu (limit) = - 27.3317 + 22.5087 x E — 2.40586 x E* + 0.164207 x E°

For Two Years Cooling Time

Bu (limit) = -26.4693 + 21.8404 x E — 2.31873 x E* + 0.158218 x E®

For Three Years Cooling Time

Bu (limit) = -25.7404 + 21.2659 x E — 2.24287 x E* + 0.153018 x E®

For Four Years Cooling Time

Bu (limit) = - 25.1367 + 20.7910 x E —2.18484 x E* + 0.1499363 x E*

For Five Years Cooling Time

Bu (limit) = - 24.5981 + 20.3568 x E —2.12719 x E* + 0.145431 x E*

For Ten Years Cooling Time

Bu (limit) = - 23.2050 + 19.2969 x E — 2.06993 x E* + 0.145875 x E*

For Fifteen Years Cooling Time

Bu (limit) = -22.6098 + 18.8544 x E — 2.08617 x E* + 0.150473 x E®

For Twenty Years Cooling Time

Bu (limit) = - 22.3017 + 18.622 x E — 2.11206 x E* + 0.15467 x E®

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)

SEQUOYAH - UNIT 2

December 19, 2000

Amendment No. 256



Table 5.6-2
Region 1 Storage Burnup Restrictions with Gadolinium|or IFBA in Fresh Fuel

With Gadolinium Credit: Checkerboard of 1 Fresh Fuel Assembly-with 3 X Spent Fuel Assemblies

Zero Year Cooling Time, 0 Gadolinia Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 4 Gadolinia Rods

Bu (limit) = - 28.4012 + 22.0062 x E — 2.19268 x E* + 0.143601 x E°

Zero Year Cooling Time, 8 Gadolinia Rods

Bu (limit) = - 31.4262 + 22.0768 x E — 2.38845 x E* + 0.164888 x E°

Note: If more that 8 Gadolinium rods per assembly, use the 8 rod correlation

With IFBA Credit: Checkerboard of 1 Fresh Fuel Assemblywith 3 Type A Spent Fuel Assemblies
o

Zero Year Cooling Time, 0 IFBA Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 16 IFBA Rods

Bu (limit) = - 28.5048 + 21.6411 x E — 2.15262 x E* + 0.140904 x E°

Zero Year Cooling Time, 32 IFBA Rods

Bu (limit) = - 31.0949 + 22.0435 x E — 2.36088 x E* + 0.162229 x E°

Zero Year Cooling Time, 48 IFBA Rods

Bu (limit) = - 33.1342 + 22.3999 x E — 2.55367 x E* + 0.18082 x E°

Zero Year Cooling Time, 64 IFBA Rods

Bu (limit) = - 36.0468 + 24.1492 x E — 3.11807 x E* + 0.233987 x E°

~N

Note: If more that 64 IFBA rods per assembly, use the correlation for 64 IFBA rods
Note: E = initial enrichment in the axial zone of hi enrichment (wt% U-235)

December 19, 2000
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Table 5.6-3

3trictions
el

Zero Cooling Time

Bu (limit) = - 23.8702 + 12.3026 x E - 0.275672 x E*

1 Year Cooling Time

Bu (limit) = - 23.6854 + 12.2384 x E - 0.287498 x E*

2 Years Cooling Time

Bu (limit) = - 23.499 + 12.1873 x E - 0.305988 x E*

3 Years Cooling Time

Bu (limit) = - 23.3124 + 12.1249 x E - 0.319566 x E*

4 Years Cooling Time

Bu (limit) = - 23.1589 + 12.0748 x E - 0.332212 x E?

5 Years Cooling Time

Bu (limit) = - 22.6375 + 11.7906 x E - 0.307623 x E*

10 Years Cooling Time

Bu (limit) = - 21.7256 + 11.3660 x E — 0.31029 x E*

15 Years Cooling Time

Bu (limit) = - 21.1160 + 11.0663 x E - 0.306231 x E*

20 Years Cooling Time

Bu (limit) = - 20.6055 + 10.7906 x E - 0.29291 x E?

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)

December 19, 2000
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Table 5.6-4
Face Adjacent Storage of Type T Spent Fuel (Region 2)

Bu (limit) = 33.1095 - 0.845146 x CT + 0.0399888 x CT> - 0.000762846 x CT*

Table 5.6-5
Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

Bu (limit) = 57.118 - 2.13277 x CT + 0.0772537 x CT? + 0.00127446 x CT* - 9.15855 E-5 x CT*

Table 5.6-6
Gadolinia Credit: Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly with Gadolinia and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

4 Gadolinia Rods

Bu (limit) = 53.73 - 2.5265 x CT + 0.172283 x CT? - 0.00585995 x CT* + 0.0000766655 x CT*

8 Gadolinia Rods

Bu (limit) = 50.00 - 3.26817 x CT + 0.276117 x CT? - 0.0117934 x CT® + 0.000195334 x CT*

Note: 1. If more than 8 gadolinia rods per assembly, use the 8 rod correlation
2. BU = Fuel Burnup, MWD/Kg-U; CT = Cooling Time of Spent Fuel Assemblies, Years



, and 4) tritium and hydrogen that exist in the Tritium

CONTAINMENT SYSTEMS Producing Burnable Absorber Rods prior to the accident

BASES

3/4.6.4 COMBUSTIBLE GAS CONTROL

The OPERABILITY of the equipment and systems required for the detection and control of
hydrogen gas ensures that this equipment will be available to paintain the hydrogen concentration within
containment below its flammable limit during post-LOCA coriditions. Either recombiner unit or the
hydrogen mitigation system, consisting of 68 hydrogen igniiters per unit, is capable of controlling the
expected hydrogen generation associated with 1) zirgghium-water reactions, 2) radiolytic decomposition of
water, and 3) corrosion of metals within containment. These hydrogen control systems are designed to
mitigate the effects of an accident as described in Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a LOCA," Revision 2, dated November 1978. The hydrogen
monitors of Specification 3.6.4.1 are part of the accident monitoring instrumentation in Specification
3.3.3.7 and are designated as Type A, Category 1 in accordance with Regulatory Guide 1.97, Revision 2,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions During and
Following an Accident," December 1980.

The hydrogen mixing systems are provided to ensure adequate mixing of the containment
atmosphere following a LOCA. This mixing action will prevent localized accumulations of hydrogen from
exceeding the flammable limit.

The operability of at least 66 of 68 igniters in the hydrogen control distributed ignition system will
maintain an effective coverage throughout the containment. This system of ignitors will initiate
combustion of any significant amount of hydrogen released after a degraded core accident. This system
is to ensure burning in a controlled manner as the hydrogen is released instead of allowing it to be ignited
at high concentrations by a random ignition source.

3/4.6.5 ICE CONDENSER

The requirements associated with each of the components of the ice condenser ensure that the
overall system will be available to provide sufficient pressure suppression capability to limit the
containment peak pressure transient to less than 12 psig during LOCA conditions.

3/4.6.5.1 ICE BED

The OPERABILITY of the ice bed ensures that the required ice inventory will 1) be distributed
evenly through the containment bays, 2) contain sufficient boron to preclude dilution of the containment
sump following the LOCA and 3) contain sufficient heat removal capability to condense the reactor system
volume released during a LOCA. These conditions are consistent with the assumptions used in the
accident analyses.

The minimum weight figure of 1071 pounds of ice per basket contains a 15% conservative
allowance for ice loss through sublimation which is a factor of 15 higher than assumed for the ice
condenser design. The minimum weight figure of 2,082,024 pounds of ice also contains an additional 1%
conservative allowance to account for systematic error in weighing instruments. In the

June 10, 1997
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B 3/4.7.13

—

3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION

Reports HI-992349 (Ref 1)
and HI-2012629 (Ref 9)

BACKGROUNDThe spent fuel racks have been analyzed in accord

Replace with Insert 18 b

ce with the Holtewﬁlternation
methodology contained in Holtec —1}. This methodology
ensures that the spent fuel rack multiplication is Jess than or eglial to
0.95, as recommended by the NRC guidance contained in NRC Letter to All
Power Reactor Licensees from B.K. Grimes, “OT Position for Review and
Acceptance of Spent Fuel Storage and Handling Applications”, April 14, 1978 and
USNRC Internal Memorandum from L. Kopp, “Guidance On The Regulatory
Requirements For Criticality Analysis Of Fuel Storage At Light-Water Reactor
Power Plants”, August 19, 1998 (Refs. 2 & 3). The codes, methods, and
techniques contained in the methodology are used to satisfy the ke criterion. The
spent fuel storage racks were analyzed using Westinghouse 17x17 V5H fuel
assemblies, with enrichments up to 4.95 +0.05 w/o U-235 and configurations
which take credit for checkerboarding, burnup, soluble boron, integral fuel
burnable absorbers (such as IFBA or gadolinia), and cooling time to ensure that
ket is maintained£0795,{ncluding uncertainties, tolerances, and accident
conditions addition, the SFP k¢ is maintained < 1.0, including
uncertaintieS;teterarices on a 95/95 basis without any soluble boron.

Calculations were performed to evaluate the reactivity of fuel types used at SQN.
The results show that the Westinghouse 17x17 V5H fuel assembly exhibits the
highest reactivity, thereby bounding all fuel types utilized and st :

In the high density Spent Fuel Storage Rack design (Refs. 1 and 4), the spen
fuel storage pool is divided into three separate and distinct regions whic r the
purpose of criticality considerations, are considered as separate p - Region 1
is designed to accommodate new fuel with a maximum enric nt of 4.95 + 0.05
wit% U-235, or spent fuel regardless of the discharge f urnup in a 1-in-4
checkerboard arrangement of 1 fresh assembly wj spent fuel assemblies with
enrichment, burnup and cooling times in ac ance with Design Features
5.6.1.1.c.1. Region 2 is designed to a modate fuel which have 4.95 + 0.05
wit% U-235 initial enrichment bur, 0 at least 30.27 MWD/KgU (assembly
average), or fuel of other eguefiment with a burnup yielding an equivalent
reactivity in the fuel r In accordance with Design Features 5.6.1.1.c.2.

Region 3 is desj to accommodate fuel of 4.95 + 0.05 wt% U-235 initial
enrichmen uel assemblies of any lower reactivity in a 2-out-of-4 checkerboard

€ water in the spent fuel storage pool normally contains soluble boron, which
results in large subcriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble poison
is assumed to have been lost, specify that the limiting ke of < 1.0 be evaluated in
the absence of soluble boron. Hence, the design of all regions is based on the
use of unborated water, which maintains each region in a subcritical condition
during normal operation with the regions fully loaded. The double contingency
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 5)
allows credit for soluble boron under other abnormal or accident conditions, since
only a single accident need be considered at one time. For example, the most

(continued)
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Insert 17

The analysis also accounts for the reactivity effects of operating the fuel with discrete burnable poisons
(such as burnable poison rod absorbers or tritium producing burnable absorber rods).

Insert 18

In the high density Spent Fuel Rack design (Ref. 9), the spent fuel storage pool is divided into four
separate and distinct regions which, for the purpose of criticality considerations, are considered as
separate pools. For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operation.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operation.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel which has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.

Region 1 is designed to accommodate fresh fuel with a maximum enrichment of 4.95 +/- 0.05 wt% U-235,
or spent fuel regardless of the discharge burnup in a 1-of-4 checkerboard arrangement of 1 fresh
assembly with 3 spent Type A fuel assemblies with enrichment, burnup, and cooling times in accordance
with Design Feature 5.6.1.1.c.1. Region 2 is designed to accommodate Type A or Type T fuel of up to
4.95 +/- 0.05 wt% U-235 initial enrichment burned to an assembly average burnup of at least 30.27
MWD/kgU for Type A fuel or 33.1095 MWD/kgU for Type T fuel, or other enrichment with a burnup
yielding an equivalent reactivity in the fuel racks in accordance with Design Feature 5.6.1.1.c.2. Region 3
is designed to accommodate fresh fuel of up to 4.95 +/- 0.05 wt% U-235 initial enrichment, or fuel
assemblies of any lower reactivity in a 2-of-4 checkerboard arrangement with water-filled cells in
accordance with Design Feature 5.6.1.1.c.3. Region 4 is designed to accommodate fresh fuel up to 4.95
+/- 0.05 wt% U-235 initial enrichment, or spent fuel regardless of the discharge burnup in a 1-of-4
checkerboard arrangement of 1 fresh assembly with 3 spent Type T fuel assemblies with burnup and
cooling times in accordance with Design Feature 5.6.1.1.c.4.
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PLANT SYSTEMS

BASES

BACKGROUND

(continued) severe accident scenario is associated with the accidental mishandling of a fresh fuel
assembly face adjacent to a fresh fuel assembly of Region 3. This could
potentially increase the criticality of Region 3. To mitigate these postulated
criticality related accidents, boron is dissolved in the pool water. The soluble
boron concentration required to maintain ket £ 0.95 under normal conditions is
300 ppm and 700 ppm under the most severe postulated fuel mis-location
accident. Safe operation of the spent fuel storage racks may therefore be
achieved by controlling the location of each assembly in accordance with Design
Features 5.6 FUEL STORAGE. During fuel movement, it is necessary to perform
Surveillance Requirement 4.7.13.2.

APPLICABLE Most accident conditions do not result in an increase in the reactivity

SAFETY ANALYSES of any one of the three regions. Examples of these accident conditions are the
loss of cooling and the dropping of a fuel assembly on the top of the rack.
However, accidents can be postulated that could increase the reactivity. This
increase in reactivity is unacceptable with unborated water in the storage pool.
Thus, for these accident occurrences, the presence of soluble boron in the
storage pool prevents criticality in all regions. The most limiting pos
accident with respect to the storage configurations assumed in tfifé spent fuel rack
criticality analysis is the misplacement of a nominal 4.95 + 0.05 |w/o U-235 fresh
fuel assembly into an empty storage cell location in egigh 3 checkerboard

le boron required to maintain ke less
than or equal to 0.95 due to this fuel misload accident is 700 ppm (Ref. 1 and
Ref. 9).

A spent fuel boron dilution analysis was performed to ensure that sufficient time is
available to detect and mitigate dilution of the spent fuel pool prior to exceeding
the kei design basis limit of 0.95 (Ref. 6). The spent fuel pool boron dilution
analysis concluded that an inadvertent or unplanned event that would result in a
dilution of the spent fuel pool boron concentration from 2000 ppm to 700 ppm is
not a credible event.

The concentration of dissolved boron in the spent fuel storage pool satisfies
Criterion 2 of the NRC Policy Statement.

LCO The spent fuel storage pool boron concentration is required to be 3 2000 ppm.
The specified concentration of dissolved boron in the spent fuel storage pool
preserves the assumptions used in the analyses of the potential critical accident
scenarios as described in Reference 7. This concentration of dissolved boron is
the minimum required concentration for fuel assembly storage and movement
within the spent fuel storage pool.

(continued)
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SFP Minimum Boron Concentration
B 3/4.7.13

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the spent fuel storage
pool.

ACTIONS

Action a:

When the concentration of boron in the spent fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of an
accident or to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel assemblies.
The concentration of boron is restored along with suspending movement of fuel
assemblies.

Action a is modified by a provision indicating that LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fuel assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving irradiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor operation. Therefore, inability to suspend
movement of fuel assemblies is not sufficient reason to require a reactor
shutdown.

SURVEILLANCE
REQUIREMENTS

Surveillance 4.7.13.1

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit. As long as this Surveillance
Requirement is met, the analyzed accidents are fully addressed. The 7 day
Frequency is appropriate because no significant replenishment of pool water is
expected to take place over such a short period of time. (Ref. 6)

Surveillance 4.7.13.2

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit during fuel movement until the
final configuration of the assemblies in the storage racks is verified to be correct.
As long as this Surveillance Requirement is met, the analyzed accidents are fully
addressed. The 72 hour Frequency provides additional assurance that the
maximurnKes rermains wthe 0.95 limit under the postulated accident
conditior], (Ref.-8 1, 8, and 9)

SEQUOYAH - UNIT 2
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PLANT SYSTEMS [This page deleted]

BASES

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

BACKGROUND The Sequoyah cask pit pool consists of a deep pool with adjagent shelf area.
The cask pit pool is connected to the spent fuel pool througyf a weir gate. The
cask pit is intended to be used for spent fuel shipment acjfities.

High density spent fuel storage racks have been apprghed for addition and use in
the cask loading area of the cask pit (Ref. 1) but prefently are not installed. The
15 x 15 module could store 225 fuel assemblies apfl is designed to maintain
stored fuel having an initial enrichment of up to t % U-235, in a safe, coolable,
and sub-critical configuration during normal dig€harge, full core offload storages
and postulated accident conditions. Fuel asg€mblies shall be stored in
accordance with paragraph 5.6.1.1.d in Deglgn Features 5.6, Fuel Storage.

APPLICABLE Most accident conditions do not resflt in an increase in the reactivity of

SAFETY ANALYSES the cask pit. Examples of accidepf conditions are the loss of cooling and the
dropping of a fuel assembly on phe top of the rack. However, accidents can be
postulated that could increasefhe reactivity. This increase in reactivity is
unacceptable with unborategf water in the storage pool. Thus, for these accident
occurrences, the presenceg/of soluble boron in the cask pit pool prevents
criticality. The most limijfhg postulated accident bounding the cask pit pool has
been determined to ocgur in the spent fuel pool. The postulated accident with
respect to the storagf configurations assumed in the spent fuel rack criticality
analysis is the misgfacement of a nominal 4.95 + 0.05 w/o U-235 fuel assembly
into an storage cgll location in the Region 2 checkerboard storage arrangement
for an irradiateg/fuel assembly. The amount of soluble boron required to maintain
ket less than g equal to 0.95 due to this fuel misload accident is 700 ppm
(Ref. 2).

The confentration of dissolved boron in the fuel storage pool satisfies Criterion 2
of the AIRC Policy Statement.

LCO e cask pit pool boron concentration is required to be 3 2000 ppm. The
specified concentration of dissolved boron in the cask pit pool preserves the
assumptions used in the analyses of the potential critical accident scenarios as
described in Reference 3. This concentration of dissolved boron is the minimum
required concentration for fuel assembly storage and movement within the cask
pit pool.

(continued)
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BASES (continued)

Cask Pit Pool Minimum Boron Concentratio

[This page deleted]

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the casgK pit pool.

ACTIONS

Action a:

When the concentration of boron in the cask pit pool is [£ss than required,
immediate action must be taken to preclude the occurfence of an accident or to
mitigate the consequences of an accident in progregb. This is most efficiently
achieved by immediately suspending the movemepft of fuel assemblies. The
concentration of boron is restored along with sugpending movement of fuel
assemblies.

Action a is modified by a provision indicating that LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fyél assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving jfadiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor gperation. Therefore, inability to suspend
movement of fuel assemblies is notAufficient reason to require a reactor
shutdown.

SURVEILLANCE
REQUIREMENTS

Surveillance 4.7.14.1

This Surveillance Requftement verifies that the concentration of boron in the cask
pit pool is within the £quired limit. As long as this Surveillance Requirement is
met, the analyzed g€cidents are fully addressed. The 7 day Frequency is
appropriate becayse no significant replenishment of pool water is expected to
take place over/uch a short period of time. (Ref. 4)

Surveillance/4.7.14.2

This Sumfeillance Requirement verifies that the concentration of boron in the cask

dressed. The 72 hour Frequency provides additional assurance that the
aximum ke remains below the 0.95 limit under the postulated accident
condition. (Ref. 1)

SHQUOYAH - UNIT 2
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ENCLOSURE 3

TENNESSEE VALLEY AUTHORI TY
SEQUOYAH NUCLEAR PLANT ( SQN)
UNITS 1 AND 2
DOCKET NO. 327, 328

PROPOSED TECHNI CAL SPECI FI CATI ON (TS) CHANGE
REVI SED PACES

AFFECTED PAGE LI ST

UNIT 1 UNIT 2

| ndex Page | X I ndex Page I X
| ndex Page XV I ndex Page XV
| ndex Page XV I ndex Page XVi
3/4 3-51 3/4 3-52
3/4 5-1 3/4 5-1
3/4 5-11 3/4 5-11
3/4 7-43 3/4 7-54
5-4 5-4

5-5 5-5

5- 5a 5-5a

5-5b 5-5b

5-5¢ 5-5c

5- 5d 5-5d

5- 5e 5- 5e

5- 5f 5- 5f

5- 5¢ 5- 5¢

5-5h 5-5h

5-5i 5- 5i

5- 5] 5-5j

5- 5k 5- 5k

5- 5l 5- 5]

5-5m 5-5m

5-5n 5-5n

5-50 5-50

B 3/4 6-4 B 3/4 6-4
B 3/4 7-9 B 3/4 7-9
B 3/4 7-10 B 3/4 7-10
B 3/4 7-11 B 3/4 7-11
B 3/4 7-12 B 3/4 7-12
B 3/4 7-13 B 7-13

3/4

1. REVI SED PAGES

See attached
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TABLE 3.3-9

REMOTE SHUTDOWN MONITORING INSTRUMENTATION

INSTRUMENT

1. Source Range Nuclear Flux

2. Reactor Trip Breaker Indication

3. Reactor Coolant Temperature -
Hot Leg

4. Pressurizer Pressure

5. Pressurizer Level

6. Steam Generator Pressure

7. Steam Generator Level

8. Deleted
9. RHR Flow Rate
10. RHR Temperature

11. Auxiliary Feedwater Flow Rate

SEQUOYAH - UNIT 1

MEASUREMENT
READOUT LOCATION RANGE

0.1to1x 105 cps

NOTE 1
at trip switchgear OPEN-CLOSE

NOTE 1 0-650°F
NOTE 1 0-3000 psig
NOTE 1 0-100%
NOTE 1 0-1200 psig

NOTE 2 or near Auxilary 0-100%

F. W. Pump

NOTE 1 0-4500 gpm
NOTE 1 50-400°F
NOTE 1 0-440 gpm
3/4 3-51

MINIMUM
CHANNELS
OPERABLE

1

1/trip
breaker

1/loop

1
1

1/steam
generator

1/steam
generator

1
1

1/steam
generator

Amendment No. 113,



3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5.1 ACCUMULATORS

COLD LEG INJECTION ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:

a. The isolation valve open,
b. A contained borated water volume of between 7615 and 7960 gallons of borated water,
C. Between 3500 and 3800 ppm of boron,
d. A nitrogen cover-pressure of between 624 and 668 psig, and
e. Power removed from isolation valve when RCS pressure is above
2000 psig.

APPLICABILITY: MODES 1, 2 and 3.*

ACTION:

a. With one cold leg injection accumulator inoperable, except as a result of boron
concentration not within limits, restore the inoperable accumulator to OPERABLE status
within one hour or be in at least HOT STANDBY within the next 6 hours and reduce
pressurizer pressure to 1000 psig or less within the following 6 hours.

b. With one cold leg injection accumulator inoperable due to the boron concentration not

within limits, restore boron concentration to within limits within 72 hours or be in at least
HOT STANDBY within the next 6 hours and reduce pressurizer pressure to 1000 psig or
less within the following 6 hours.

*Pressurizer pressure above 1000 psig.

SEQUOYAH - UNIT 1 3/45-1 Amendment No. 124, 140, 147, 192,
262,



EMERGENCY CORE COOLING SYSTEMS (ECCS)

3/4.5.5 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 The refueling water storage tank (RWST) shall be OPERABLE with:

a. A contained borated water volume of between 370,000 and 375,000 gallons,
b. A boron concentration of between 3600 and 3800 ppm of boron,

C. A minimum solution temperature of 60°F, and

d. A maximum solution temperature of 105°F.

APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION:

With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or be in at least HOT
STANDBY within 6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstrated OPERABLE:

a. At least once per 7 days by:
1. Verifying the contained borated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

SEQUOYAH - UNIT 1 3/45-11 Amendment No. 12, 140,



PLANT SYSTEMS

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 This specification has been deleted.

SEQUOYAH - UNIT 1

3/4 7-43

Amendment No. 265,



5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a matrix of zircaloy
or M5 clad fuel rods with an initial composition of natural or slightly enriched uranium dioxide as fuel
material. Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods, in accordance
with NRC-approved applications of fuel rod configurations, may be used. Fuel assemblies shall be limited
to those fuel designs that have been analyzed with applicable NRC staff-approved codes and methods,
and shown by tests or analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in nonlimiting core regions.
Sequoyah is authorized to place a limited number of lead test assemblies into the reactor as described in
the Framatome-Cogema Fuels report BAW-2328, beginning with the Unit 1 Operating Cycle 12.

Sequoyah is authorized to place a maximum of 2256 Tritium Producing Burnable Absorber Rods into the
reactor in an operating cycle.

CONTROL ROD ASSEMBLIES

5.3.2 The reactor core shall contain 53 full length and no part length control rod assemblies. The full
length control rod assemblies shall contain a nominal 142 inches of absorber material. The nominal
values of absorber material shall be 80 percent silver, 15 percent indium and 5 percent cadmium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The reactor coolant system is designed and shall be maintained:

a. In accordance with the code requirements specified in Section 5.2 of the FSAR, with
allowance for normal degradation pursuant to the applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and
C. For a temperature of 650°F, except for the pressurizer which is 680°F.
VOLUME
5.4.2 The total water and steam volume of the reactor coolant system is 12,612 + 100 cubic feet at a

nominal T,y Of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.

SEQUOYAH - UNIT 1 5-4 Amendment No. 45, 144, 180, 258, 268,



DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY - SPENT FUEL

For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operations.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’S) during in-core operations.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel that has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.

5.6.1.1 The spent fuel storage racks are designed for fuel enriched to 5 weight percent U-235 and shall
be maintained with:

a. A Keis less than critical when flooded with unborated water and a ke less than or equal to
0.95 when flooded with water containing 300 ppm soluble boron.*

b. A nominal 8.972 inch center-to-center distance between fuel assemblies placed in the
storage racks.

C. Arrangements of one or more of three different arrays (Regions) or sub-arrays as illustrated
in Figures 5.6-1 and 5.6-1a. These arrangements in the spent fuel storage pool have the
following definitions:

1. Region 1 is designed to accommodate new fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235, (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with 3 Type A spent fuel |
assemblies with enrichment-burnup and cooling times illustrated in Figure 5.6-2 and
defined by the equations in Table 5.6-1. The presence of a removable, non-fissile
insert such as a burnable poison rod assembly (BPRA) or either gadolinia or integral
fuel burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability
of Figure 5.6-2 or Table 5.6-1.

Two alternative storage arrays (or sub-arrays) are acceptable in Region 1 if the fresh
fuel assemblies contain rods with either gadolinia or integral fuel burnable absorber
(IFBA). For these types of assemblies, the minimum burnup of the spent fuel in the
1-of-4 sub-array are defined by the equations in Table 5.6-2.

*For some accident conditions, the presence of dissolved boron in the pool water may be taken
into account by applying the double contingency principle which requires two unlikely,
independent, concurrent events to produce a criticality accident.

SEQUOYAH - UNIT 1 5-5 Amendment No. 13, 60, 114, 144, 167, 265,



DESIGN FEATURES

5.6 FUEL STORAGE

Restrictions in Region 1

Any of the three sub-arrays illustrated in Figure 5.6-1a may be used in any combination
provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-1 and 5.6-2, as appropriate.

B) The arrangement of Region 1 sub-arrays must not allow a configuration with
fresh assemblies adjacent to each other.

C) If Region 1 arrays are used in conjunction with Region 3 or Region 4
arrangements (see below), the arrangements shall not allow fresh fuel
assemblies to be adjacent to each other (see also Figure 5.6-1).

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 1, the total volume of the miscellaneous items shall be no more than
75% of the total storage cell volume.

2. Region 2 is designed to accommodate Type A or Type T fuel of 4.95+0.05 wt% U-235
initial enrichment burned to at least 30.27 (Type A) or 33.1095 (Type T) MWD/KgU
(assembly average), or fuel of other enrichments with a burnup yielding an equivalent
reactivity in the fuel racks. The minimum required assembly average burnup in
MWD/KgU and cooling time is given by the equations in Table 5.6-3 (Type A) or 5.6-4
(Type T). The minimum required burnups are illustrated in Figure 5.6-3 (Type A) or
5.6-4 (Type T) in terms of the initial enrichment and cooling time.

Restrictions in Region 2

The following restrictions apply to the storage of spent fuel in the Region 2 cells:

A)  The spent fuel shall conform to the minimum burnup requirements defined by
the equations in Table 5.6-3 or 5.6-4, as appropriate. Linear interpolation
between cooling times may be made if desired.

B) For the interface with Region 1 or 4 storage cells, fresh fuel in Region 1 or 4
shall not be stored adjacent to spent fuel assemblies in the Region 2 storage
cells.

C) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 2, the total volume of the miscellaneous items shall be no more than
75% of the total storage cell volume.

3. Region 3 is designed to accommodate fuel of 4.95+0.05 wt% U-235 initial enrichment
(or fuel assemblies of any lower reactivity) in a 2-out-of-4 checkerboard arrangement
with water-filled cells. The water-filled cells shall not contain any components bearing
any fissile material, but may accommodate miscellaneous items or equipment.

SEQUOYAH - UNIT 1 5-5a  Amendment No. 13, 60, 114, 144, 167, 225, 265,




DESIGN FEATURES

5.6 FUEL STORAGE

Restrictions in Region 3

The following restrictions apply to the storage of fuel in the Region 3 cells: |

A)  For the interface between Region 3 and Region 1 or 4 storage regions, fresh |
fuel assemblies shall not be stored adjacent to each other.

B) If miscellaneous non-fissile bearing items or equipment are stored in the |
water cells of Region 3, the total volume of the miscellaneous items shall be no
more than 75% of the storage cell volume.

C) No loose fuel rods or items containing fissile material shall be stored in the |
water cells of Region 3.

4, Region 4 is designed to accommaodate fresh fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235 (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with three Type T spent fuel
assemblies having burnup and cooling times illustrated in Figure 5.6-5 and defined by
the equations in Table 5.6-5. The presence of either gadolinia or integral fuel
burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability of
Figure 5.6-5 or Table 5.6-5.

One alternative storage array (or sub-array) is acceptable in Region 4 if the fresh fuel
contains rods with gadolinia fuel burnable absorber. For these types of assemblies,
the minimum burnup of the spent fuel in the 1-of-4 sub-array is defined by the
equations in Table 5.6-6 and illustrated in Figure 5.6-6. For fresh assemblies
containing more than eight (8) gadolinia bearing fuel rods, the limiting burnup for eight
(8) gadolinia rods shall apply.

Restrictions in Region 4

Any of the two sub-arrays illustrated in Figure 5.6-1a applying to Region 4 storage may be
used in any combination provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-5 and 5.6-6, as appropriate.

B) The arrangement of Region 4 sub-arrays must not allow a configuration with fresh
assemblies adjacent to each other.

C) If Region 4 arrays are used in conjunction with Region 1 or 3 arrangements, the
arrangements shall not allow fresh fuel assemblies to be adjacent to each other
(see Figure 5.6-1)

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 4, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

SEQUOYAH - UNIT 1 5-5b Amendment No. 167, 225, 265,



DESIGN FEATURES

d. An empty cell (or a cell containing non-fissile bearing miscellaneous items displacing no
more than 75% of the storage cell volume) is less reactive than any cell containing fuel and
therefore may be used as a Region 1, 2, 3, or 4 cell in any arrangement.

e. A nominal concentration of 2000 ppm boron is in the pool water. This concentration of
soluble boron provides a margin sufficient to allow timely detection of a boron dilution
accident and corrective action before the minimum concentration (700 ppm) required to
protect against the most severe postulated fuel handling accident or before the minimum
concentration (300 ppm) required to maintain the storage configuration design basis (keff
less than 0.95) is reached.

5.6 FUEL STORAGE

CRITICALITY - NEW FUEL

5.6.1.2 The new fuel pit storage racks are designed for fuel enriched to 5.0 weight percent U-235 and
shall be maintained with the arrangement of 146 storage locations shown in Figure 5.6-7. The cells
shown as empty cells in Figure 5.6-7 shall have physical barriers installed to ensure that inadvertant
loading of fuel assemblies into these locations does not occur. This configuration ensures ke will remain
less than or equal to 0.95 when flooded with unborated water and less than or equal to 0.98 under
optimum moderation conditions.

DRAINAGE

5.6.2 The spent fuel pit is designed and shall be maintained to prevent inadvertent draining of the pool
below elevation 722 ft.

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with a storage capacity limited to
no more than 2091 fuel assemblies.

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be maintained within the cyclic or
transient limits of Table 5.7-1.

SEQUOYAH - UNIT 1 5-5¢ Amendment No. 167, 225,
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Table 5.6-1
Region 1 Storage Burnup Restrictions: Checkerboard of 1
Fresh Fuel Assembly (Without Gadolinium or IFBA Rods) and 3 Type A Spent Fuel Assemblies |

For Zero Year Cooling Time

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

For One Year Cooling Time

Bu (limit) = - 27.3317 + 22.5087 x E — 2.40586 x E* + 0.164207 x E°

For Two Years Cooling Time

Bu (limit) = -26.4693 + 21.8404 x E — 2.31873 x E* + 0.158218 x E®

For Three Years Cooling Time

Bu (limit) = -25.7404 + 21.2659 x E — 2.24287 x E* + 0.153018 x E®

For Four Years Cooling Time

Bu (limit) = - 25.1367 + 20.7910 x E —2.18484 x E* + 0.1499363 x E*

For Five Years Cooling Time

Bu (limit) = - 24.5981 + 20.3568 x E —2.12719 x E* + 0.145431 x E*

For Ten Years Cooling Time

Bu (limit) = - 23.2050 + 19.2969 x E — 2.06993 x E* + 0.145875 x E*

For Fifteen Years Cooling Time

Bu (limit) = -22.6098 + 18.8544 x E — 2.08617 x E* + 0.150473 x E®

For Twenty Years Cooling Time

Bu (limit) = - 22.3017 + 18.622 x E — 2.11206 x E* + 0.15467 x E®

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)
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Table 5.6-2
Region 1 Storage Burnup Restrictions with Gadolinium or IFBA in Fresh Fuel |

With Gadolinium Credit: Checkerboard of 1 Fresh Fuel Assembly with 3 Type A Spent Fuel Assemblies |

Zero Year Cooling Time, 0 Gadolinia Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 4 Gadolinia Rods

Bu (limit) = - 28.4012 + 22.0062 x E — 2.19268 x E* + 0.143601 x E°

Zero Year Cooling Time, 8 Gadolinia Rods

Bu (limit) = - 31.4262 + 22.0768 x E — 2.38845 x E* + 0.164888 x E°

Note: If more that 8 Gadolinium rods per assembly, use the 8 rod correlation

With IFBA Credit: Checkerboard of 1 Fresh Fuel Assembly with 3 Type A Spent Fuel Assemblies |

Zero Year Cooling Time, 0 IFBA Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 16 IFBA Rods

Bu (limit) = - 28.5048 + 21.6411 x E — 2.15262 x E* + 0.140904 x E°

Zero Year Cooling Time, 32 IFBA Rods

Bu (limit) = - 31.0949 + 22.0435 x E — 2.36088 x E* + 0.162229 x E°

Zero Year Cooling Time, 48 IFBA Rods

Bu (limit) = - 33.1342 + 22.3999 x E — 2.55367 x E* + 0.18082 x E°

Zero Year Cooling Time, 64 IFBA Rods

Bu (limit) = - 36.0468 + 24.1492 x E — 3.11807 x E* + 0.233987 x E°

Note: If more that 64 IFBA rods per assembly, use the correlation for 64 IFBA rods

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235) |

SEQUOYAH - UNIT 1 5-5m Amendment No. 265,



Table 5.6-3
Region 2 Storage Burnup Restrictions
For Type A Fuel

Zero Cooling Time

Bu (limit) = - 23.8702 + 12.3026 x E - 0.275672 x E2

1 Year Cooling Time

Bu (limit) = - 23.6854 + 12.2384 X E - 0.287498 x E2

2 Years Cooling Time

Bu (limit) = - 23.499 + 12.1873 x E - 0.305988 x E?

3 Years Cooling Time

Bu (limit) = - 23.3124 + 12.1249 x E - 0.319566 x E*

4 Years Cooling Time

Bu (limit) = - 23.1589 + 12.0748 x E - 0.332212 x E*

5 Years Cooling Time

Bu (limit) = - 22.6375 + 11.7906 x E - 0.307623 x E”

10 Years Cooling Time

Bu (limit) = - 21.7256 + 11.3660 x E — 0.31029 x E*

15 Years Cooling Time

Bu (limit) = - 21.1160 + 11.0663 x E - 0.306231 x E*

20 Years Cooling Time

Bu (limit) = - 20.6055 + 10.7906 x E - 0.29291 x E2

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)
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Table 5.6-4
Face Adjacent Storage of Type T Spent Fuel (Region 2)

Bu (limit) = 33.1095 - 0.845146 x CT + 0.0399888 x CT* - 0.000762846 x CT*

Table 5.6-5
Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

Bu (limit) = 57.118 - 2.13277 x CT + 0.0772537 x CT? + 0.00127446 x CT° - 9.15855 E-5 x CT*

Table 5.6-6
Gadolinia Credit: Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly With Gadolinia and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

4 Gadolinia Rods

Bu (limit) = 53.73 - 2.5265 x CT + 0.172283 x CT - 0.00585995 x CT> + 0.0000766655 x CT*

8 Gadolinia Rods

Bu (limit) = 50.00 - 3.26817 x CT + 0.276117 x CT* - 0.0117934 x CT° + 0.000195334 x CT*

Note: 1. If more than 8 gadolinia rods per assembly, use the 8 rod correlation
2. BU = Fuel Burnup, MWD/Kg-U; CT = Cooling Time of Spent Fuel Assemblies, Years
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CONTAINMENT SYSTEMS

BASES

3/4.6.4 COMBUSTIBLE GAS CONTROL

The OPERABILITY of the equipment and systems required for the detection and control of
hydrogen gas ensures that this equipment will be available to maintain the hydrogen concentration within
containment below its flammable limit during post-LOCA conditions. Either recombiner unit or the
hydrogen mitigation system, consisting of 68 hydrogen ignitions per unit, is capable of controlling the
expected hydrogen generation associated with 1) zirconium-water reactions, 2) radiolytic decomposition of
water, 3) corrosion of metals within containment, and 4) tritium and hydrogen that exist in the Tritium
Producing Burnable Absorber Rods prior to the accident. These hydrogen control systems are designed
to mitigate the effects of an accident as described in Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a LOCA", Revision 2 dated November 1978. The hydrogen
monitors of Specification 3.6.4.1 are part of the accident monitoring instrumentation in Specification
3.3.3.7 and are designated as Type A, Category 1 in accordance with Regulatory Guide 1.97, Revision 2,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions During and
Following an Accident," December 1980.

The hydrogen mixing systems are provided to ensure adequate mixing of the containment
atmosphere following a LOCA. This mixing action will prevent localized accumulations of hydrogen from
exceeding the flammable limit.

The operability of at least 66 of 68 ignitors in the hydrogen mitigation system will maintain an
effective coverage throughout the containment. This system of ignitors will initiate combustion of any
significant amount of hydrogen released after a degraded core accident. This system is to ensure burning
in a controlled manner as the hydrogen is released instead of allowing it to be ignited at high
concentrations by a random ignition source.

3/4.6.5 ICE CONDENSER

The requirements associated with each of the components of the ice condenser ensure that the
overall system will be available to provide sufficient pressure suppression capability to limit the
containment peak pressure transient to less than 12 psig during LOCA conditions.

3/4.6.5.1 ICE BED

The OPERABILITY of the ice bed ensures that the required ice inventory will 1) be distributed
evenly through the containment bays, 2) contain sufficient boron to preclude dilution of the containment
sump following the LOCA and 3) contain sufficient heat removal capability to condense the reactor system
volume released during a LOCA. These conditions are consistent with the assumptions used in the
accident analyses.

The minimum weight figure of 1071 pounds of ice per basket contains a 15% conservative
allowance for ice loss through sublimation which is a factor of 15 higher than assumed for the ice
condenser design. The minimum weight figure of 2,082,024 pounds of ice also contains an additional 1%
conservative allowance to account for systematic error in weighing instruments. In the

SEQUOYAH - UNIT 1 B 3/4 6-4 Amendment No. 4, 5, 131, 149, 224,



SFP Minimum Boron Concentration
B 3/4.7.13

B 3.7 PLANT SYSTEMS

B 3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION

BASES

BACKGROUND

The spent fuel racks have been analyzed in accordance with the Holtec
International methodology contained in Holtec Reports HI - 992349 (Ref. 1) and
HI-2012629 (Ref 9). This methodology ensures that the spent fuel rack
multiplication factor, ke is less than or equal to 0.95, as recommended by the
NRC guidance contained in NRC Letter to All Power Reactor Licensees from B.K.
Grimes, “OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications”, April 14, 1978 and USNRC Internal Memorandum from L.
Kopp, “Guidance On The Regulatory Requirements For Criticality Analysis Of
Fuel Storage At Light-Water Reactor Power Plants”, August 19, 1998 (Refs. 2 &
3). The codes, methods, and techniques contained in the methodology are used
to satisfy the ke criterion. The spent fuel storage racks were analyzed using
Westinghouse 17x17 V5H fuel assemblies, with enrichments up to 4.95 £0.05
w/o U-235 and configurations which take credit for checkerboarding, burnup,
soluble boron, integral fuel burnable absorbers (such as IFBA or gadolinia), and
cooling time to ensure that ke is maintained £ 0.95, including uncertainties,
tolerances, and accident conditions. The analysis also accounts for the reactivity
effects of operating the fuel with discrete burnable poisons (such as burnable
poison rod absorbers or tritium producing burnable absorber rods). In addition,
the SFP ke is maintained < 1.0, including uncertainties, tolerances on a 95/95
basis without any soluble boron. Calculations were performed to evaluate the
reactivity of fuel types used at SQN. The results show that the Westinghouse
17x17 V5H fuel assembly exhibits the highest reactivity, thereby bounding all fuel
types utilized and stored at SQN.

In the high density Spent Fuel Rack design (Ref. 9), the spent fuel storage pool is
divided into four separate and distinct regions which, for the purpose of criticality
considerations, are considered as separate pools. For convenience of reference,
the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium
producing burnable absorber rods (TPBAR'’s) during in-core operation.

Type T fuel refers to spent fuel assemblies which have contained tritium
producing burnable absorber rods (TPBAR'’s) during in-core operation.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or
Type T fuel which has not attained sufficient burnup to meet spent fuel
requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last
operating cycle for the discharged spent fuel assembly.

Region 1 is designed to accommodate fresh fuel with a maximum enrichment of
4.95 +/- 0.05 wt% U-235, or spent fuel regardless of the discharge burnup in a
1-of-4 checkerboard arrangement of 1 fresh assembly with 3 spent Type A fuel

SEQUOYAH - UNIT 1
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BASES

SFP Minimum Boron Concentration
B 3/4.7.13

BACKGROUND (continued)

assemblies with enrichment, burnup, and cooling times in accordance with
Design Feature 5.6.1.1.c.1. Region 2 is designed to accommodate Type A or
Type T fuel of up to 4.95 +/- 0.05 wt% U-235 initial enrichment burned to an
assembly average burnup of at least 30.27 MWD/kgU for Type A fuel or 33.1095
MWD/kgU for Type T fuel, or other enrichment with a burnup yielding an
equivalent reactivity in the fuel racks in accordance with Design Feature
5.6.1.1.c.2. Region 3 is designed to accommodate fresh fuel of up to 4.95 +/-
0.05 wt% U-235 initial enrichment, or fuel assemblies of any lower reactivity in a
2-of-4 checkerboard arrangement with water-filled cells in accordance with
Design Feature 5.6.1.1.c.3. Region 4 is designed to accommodate fresh fuel up
to 4.95 +/- 0.05 wt% U-235 initial enrichment, or spent fuel regardless of the
discharge burnup in a 1-of-4 checkerboard arrangement of 1 fresh assembly with
3 spent Type T fuel assemblies with burnup and cooling times in accordance
with Design Feature 5.6.1.1.c.4.

The water in the spent fuel storage pool normally contains soluble boron, which
results in large subcriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble poison
is assumed to have been lost, specify that the limiting ke of < 1.0 be evaluated in
the absence of soluble boron. Hence, the design of all regions is based on the
use of unborated water, which maintains each region in a subcritical condition
during normal operation with the regions fully loaded. The double contingency
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 5)
allows credit for soluble boron under other abnormal or accident conditions, since
only a single accident need be considered at one time. For example, the most
severe accident scenario is associated with the accidental mishandling of a fresh
fuel assembly face adjacent to a fresh fuel assembly of Region 3. This could
potentially increase the criticality of Region 3. To mitigate these postulated
criticality related accidents, boron is dissolved in the pool water. The soluble
boron concentration required to maintain ket £ 0.95 under normal conditions is
300 ppm and 700 ppm under the most severe postulated fuel mis-location
accident. Safe operation of the spent fuel storage racks may therefore be
achieved by controlling the location of each assembly in accordance with Design
Features 5.6 FUEL STORAGE. During fuel movement, it is necessary to perform
Surveillance Requirement 4.7.13.2.

APPLICABLE
SAFETY ANALYSES

Most accident conditions do not result in an increase in the reactivity

of any one of the three regions. Examples of these accident conditions are the
loss of cooling and the dropping of a fuel assembly on the top of the rack.
However, accidents can be postulated that could increase the reactivity. This
increase in reactivity is unacceptable with unborated water in the storage pool.
Thus, for these accident occurrences, the presence of soluble boron in the
storage pool prevents criticality in all regions. The most limiting postulated
accident with respect to the storage configurations assumed in the spent fuel rack

SEQUOYAH - UNIT 1
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BASES

SFP Minimum Boron Concentration
B 3/4.7.13

APPLICABLE SAFETY ANALYSES (continued)

criticality analysis is the misplacement of a nominal 4.95 + 0.05 w/o U-235 fresh
fuel assembly into an empty storage cell location in the Region 3 checkerboard
storage arrangement. The amount of soluble boron required to maintain ke less
than or equal to 0.95 due to this fuel misload accident is 700 ppm (Ref. 1 and
Ref. 9).

A spent fuel boron dilution analysis was performed to ensure that sufficient time is
available to detect and mitigate dilution of the spent fuel pool prior to exceeding
the key design basis limit of 0.95 (Ref. 6). The spent fuel pool boron dilution
analysis concluded that an inadvertent or unplanned event that would result in a
dilution of the spent fuel pool boron concentration from 2000 ppm to 700 ppm is
not a credible event.

The concentration of dissolved boron in the spent fuel storage pool satisfies
Criterion 2 of the NRC Policy Statement.

LCO

The spent fuel storage pool boron concentration is required to be 3 2000 ppm.
The specified concentration of dissolved boron in the spent fuel storage pool
preserves the assumptions used in the analyses of the potential critical accident
scenarios as described in Reference 7. This concentration of dissolved boron is
the minimum required concentration for fuel assembly storage and movement
within the spent fuel storage pool.

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the spent fuel storage
pool.

ACTIONS

Action a:

When the concentration of boron in the spent fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of an
accident or to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel assemblies.
The concentration of boron is restored along with suspending movement of fuel
assemblies.

Action a is modified by a provision indicating that LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fuel assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving irradiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor operation. Therefore, inability to suspend
movement of fuel assemblies is not sufficient reason to require a reactor
shutdown.

SEQUOYAH - UNIT 1
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SFP Minimum Boron Concentration
B 3/4.7.13

BASES

SURVEILLANCE
REQUIREMENTS 4.7.13.1

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit. As long as this Surveillance
Requirement is met, the analyzed accidents are fully addressed. The 7 day
Frequency is appropriate because no significant replenishment of pool water is
expected to take place over such a short period of time. (Ref. 6)

4.7.13.2

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit during fuel movement until the
final configuration of the assemblies in the storage racks is verified to be correct.
As long as this Surveillance Requirement is met, the analyzed accidents are fully
addressed. The 72 hour Frequency provides additional assurance that the
maximum Keg remains below the 0.95 limit under the postulated accident
condition. (Ref. 1, 8, and 9)
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Cask Pit Pool Minimum Boron Concentration
B 3/4.7.14

PLANT SYSTEMS

BASES

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

This specification is deleted.

Pages B3/4 7-13 through B3/4 7-15 are deleted.

(continued)

SEQUOYAH - UNIT 1 B 3/4 7-13 Amendment No. 265,



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.7.4 ESSENTIAL RAW COOLING WATER SYSTEM ........cooiiioioeoeeeeeeeeeeeeeeeeeeeeeee e 3/4 7-13
3/4.7.5  ULTIMATE HEAT SINK ... ....coiiiiiiiieieicieeccecceee ettt 3/47-14
3/4.7.6 FLOOD PROTECTION PLAN (DELETED) .........c.cccooviiiiiiiiiiieeeseeeeee e 3/4 7-15
3/4.7.7 CONTROL ROOM EMERGENCY VENTILATION SYSTEM .......coooooeeeeeeeeeeeeeeerererenns 3/4 7-17
3/4.7.8  AUXILIARY BUILDING GAS TREATMENT SYSTEM ... 3/4 7-19
3/4.7.9  SNUBBERS (DELETED).........ccciiiiii ittt ettt ettt sttt sttt sansre s 3/47-21
3/4.7.10 SEALED SOURCE CONTAMINATION. ........cooiiiiiiieieeeeeeeeeeee e 314 7-41
3/4.7.11 FIRE SUPPRESSION SYSTEMS (DELETED) ........cooiiiiioteeeeeeeeeeeeeeeeee s 3/4 7-43
3/4.7.12 FIRE BARRIER PENETRATIONS (DELETED) .........cooviiitoeeeeeeeeeeeeeeeeee s 3/4 7-52
3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION............coooiieiiiieeeeeeererans 3/4 7-53
3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION (DELETED) ........c.cocoovevevan... 3/4 7-54 |
< 3/4.7.15  CONTROL ROOM AIR-CONDITIONING SYSTEM (CRACS)...........oooroeeeseccccrerrnre. T —

3/4.8 ELECTRICAL POWER SYSTEMS This portion affected by TS Change Request 99-18
3/4.8.1 A.C. SOURCES

OPEIALING ...ttt ettt ettt ettt s et et et et et et e st ereeseebesreeresre e 3/4 8-1

SNUIAOWN ...ttt sttt ene e 3/4 8-9
3/4.8.2 ONSITE POWER DISTRIBUTION SYSTEMS

A.C. Distribution - Operating................ccccvveeiuiiriiiiiesieieeee e 3/4 8-10

A.C. Distribution - SNULHOWN ...............cccooiiiiiieiee e 3/48-11

D.C. Distribution - OPErating...............cccerureireiriereseeseneseeseseseseeeseeeseeseseeseseesens 3/4 8-12

D.C. Distribution - Shutdown 3/4 8-15

SEQUOYAH - UNIT 2 IX Amendment No. 218, 225, 238, 256,



BASES

SECTION PAGE
3/4.7.4 ESSENTIAL RAW COOLING WATER SYSTEM ... B 3/4 7-3a
3/4.7.5  ULTIMATE HEAT SINK.........ioiieoieeeieeeeeeeeee e eeee e eesee e eeeee e eee e eeeee e eeee e B3/47-4
3/4.7.6  FLOOD PROTECTION .........oouioiieeeieeeieeoeeeesseeeeeeeeeeeeeee e ee s e eee s eesee e B3/47-4
3/4.7.7 CONTROL ROOM EMERGENCY VENTILATION SYSTEM ..o B 3/4 7-4
3/4.7.8  AUXILIARY BUILDING GAS TREATMENT SYSTEM ..o, B 3/47-5
3/4.7.9  SNUBBERS ...........ooiiuioeeeeee oo B3/47-5
3/4.7.10 SEALED SOURCE CONTAMINATION ... oo B 3/4 7-6a
3/4.7.11 FIRE SUPPRESSION SYSTEMS (DELETED) .........ooomioeeoeeeeeeeeeeeeeeeeeee e B 3/4 7-7
3/4.7.12 FIRE BARRIER PENETRATIONS (DELETED)..........oiomioeooeeeoeeeeeeeeeeeeeeee e B 3/4 7-8
3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION. ... oo B 3/4 7-9
3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION (DELETED) ........ooccooovovo.., B3/4713 |

This portion affected by TS Change Request 99-18

3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 and 3/4.8.2 A.C. SOURCES AND ONSITE POWER DISTRIBUTION
SYSTEMS B 3/4 8-1

3/4.8.3 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES (DELETED) B 3/4 8-2

3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION ........coiiiiiiiiiiiiiciiiiicccss s B 3/49-1
3/4.9.2  INSTRUMENTATION ... B 3/49-1
3/4.9.3  DECAY TIME ..o B 3/49-1
3/4.9.4  CONTAINMENT BUILDING PENETRATIONS ... B 3/49-1
3/4.9.5  COMMUNICATIONS ... B 3/49-2
3/4.9.6  MANIPULATOR CRANE ... s B 3/49-2
3/4.9.7  CRANE TRAVEL - SPENT FUEL PIT AREA (DELETED) .......ccccoviimiiiniiiiinnen, B 3/4 9-2
3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION .........coocoooivirinnn. B 3/4 9-2
3/4.9.9 CONTAINMENT VENTILATION SYSTEM B 3/4 9-3

SEQUOYAH - UNIT 2 XV Amendment No. 194, 218, 225, 256,



DESIGN FEATURES

SECTION PAGE
5.1 SITE

EXCLUSION AREA ... 5-1

LOW POPULATION ZONE .......co.ooivoieeeeeeoeee oo eeeee e eeeeeeeeeeeees e ee e eeeeeee e 5-1

SITE BOUNDARY FOR GASEOUS EFFLUENTS .......ooooooooooeeeeeeeeeeeeeeeeee e 5-1

SITE BOUNDARY FOR LIQUID EFFLUENTS.........oooiotioeeeeeeeeeeeeeeseesseeeseeeeeeeseeeseeeseesseeeseneees 5-1
5.2 CONTAINMENT

CONFIGURATION... ...t ee e 5-1

DESIGN PRESSURE AND TEMPERATURE ..........oooiiviiioeeeoeeoeeeeeeseeeseeeeeeeeseeeseesseseseesseeeseaees 5-1
5.3 REACTOR CORE

FUEL ASSEMBLIES ..ottt 5-4

CONTROL ROD ASSEMBLIES ..........oooooiiioeieeeeeeeeeeeeee oo eeeeeeee e 5-4
5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE ..........oooiiviiooeseeeeoeeeeeeseeeseoeeeeeeseeeseesseseseesseeeseaee 5-4

VOLUME ..ottt e ee e 5-4
5.5 METEOROLOGICAL TOWER LOCATION ..........ovuoiiveieeoeeeeeeeeeseeeeeeseeeeseesseeeseesseesssessesseeesseeessessens 5-4
5.6 FUEL STORAGE

CRITICALITY = SPENT FUEL .......ccooouivoieeeeeeeeee oo ee e eeeeeee s s 5-5

CRITICALITY = NEW FUEL .......ooooioioteeeeeeee oo 5-5¢

DRAINAGE ...ttt e e ee e e e ee e s eee s es e, 5-5¢

CAPACITY ..ot s e s ee e 5-5¢
5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT 5-5¢

SEQUOYAH - UNIT 2 XVI Amendment No.




TABLE 3.3-9

REMOTE SHUTDOWN MONITORING INSTRUMENTATION

INSTRUMENT

1.

9.

10.

11. Auxiliary Feedwater Flow

Source Range Nuclear
Flux

Reactor Trip Breaker
Indication

Reactor Coolant
Temperature - Hot Leg

Pressurizer Pressure
Pressurizer Level

Steam Generator
Pressure

Steam Generator Level

Deleted
RHR Flow Rate

RHR Temperature

Rate

SEQUOYAH - UNIT 2

READOUT
LOCATION

NOTE 1

at trip switchgear

NOTE 1

NOTE 1

NOTE 1

NOTE 1
NOTE 2 or

near Auxilary
F. W. Pump

NOTE 1

NOTE 1

NOTE 1

3/4 3-52

MEASUREMENT

RANGE

0.1to1x 105 cps

OPEN-CLOSE

0-650°F

0-3000 psig
0-100%

0-1200 psig

0-100%

0-4500 gpm
50-400°F

0-440 gpm

MINIMUM
CHANNELS
OPERABLE

1

1/trip breaker

1/loop

1
1

1/steam generator

1/steam generator

1
1

1/steam generator

Amendment No. 67, 103,



3/4.5 EMERGENCY CORE COOLING SYSTEMS

3/4.5.1 ACCUMULATORS

COLD LEG INJECTION ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.1 Each cold leg injection accumulator shall be OPERABLE with:
a. The isolation valve open,
b. A contained borated water volume of between 7615 and 7960 gallons of borated water,
C. Between 3500 and 3800 ppm of boron,
d. A nitrogen cover-pressure of between 624 and 668 psig, and
e. Power removed from isolation valve when RCS pressure is above 2000 psig.
APPLICABILITY: MODES 1, 2 and 3.*
ACTION:
a. With one cold leg injection accumulator inoperable, except as a result of boron concentration
not within limits, restore the inoperable accumulator to OPERABLE status within one hour or be
in at least HOT STANDBY within the next 6 hours and reduce pressurizer pressure to 1000
psig or less within the following 6 hours.
b. With one cold leg injection accumulator inoperable due to the boron concentration not within
limits, restore boron concentration to within limits within 72 hours or be in at least HOT

STANDBY within the next 6 hours and reduce pressurizer pressure to 1000 psig or less within
the following 6 hours.

*  Pressurizer pressure above 1000 psig.

SEQUOYAH - UNIT 2 3/45-1 Amendment No. 113, 131, 133, 141, 184, 253,



EMERGENCY CORE COOLING SYSTEMS

3/4.5.5 REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR OPERATION

3.5.5 The refueling water storage tank (RWST) shall be OPERABLE with:
a. A contained borated water volume of between 370,000 and 375,000 gallons,
b. A boron concentration of between 3600 and 3800 ppm of boron,
C. A minimum solution temperature of 60°F, and
d. A maximum solution temperature of 105°F.
APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or be in at least HOT
STANDBY within 6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

455 The RWST shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. Verifying the contained borated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

SEQUOYAH - UNIT 2 3/4 5-11 Amendment No. 131,



PLANT SYSTEMS

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.7.14 This specification has been deleted.

SEQUOYAH - UNIT 2
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DESIGN FEATURES

5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a matrix of zircaloy
or M5 clad fuel rods with an initial composition of natural or slightly enriched uranium dioxide as fuel
material. Limited substitutions of zirconium alloy or stainless steel filler rods for fuel rods, in accordance
with NRC-approved applications of fuel rod configurations, may be used. Fuel assemblies shall be limited
to those fuel designs that have been analyzed with applicable NRC staff-approved codes and methods,
and shown by tests or analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in nonlimiting core regions.
Sequoyah is authorized to place a limited number of lead test assemblies into the reactor, as described in
the Framatome Cogema Fuels Report BAW-2328, beginning with the Unit 2 Operating Cycle 10 core.

Sequoyah is authorized to place a maximum of 2256 Tritium Producing Burnable Absorber Rods into the
reactor in an operating cycle.

CONTROL ROD ASSEMBLIES

5.3.2 The reactor core shall contain 53 full length and no part length control rod assemblies. The full
length control rod assemblies shall contain a nominal 142 inches of absorber material. The nominal
values of absorber material shall be 80 percent silver, 15 percent indium and 5 percent cadmium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The reactor coolant system is designed and shall be maintained:

a. In accordance with the code requirements specified in Section 5.2 of the FSAR, with
allowance for normal degradation pursuant to the applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and
C. For a temperature of 650°F, except for the pressurizer which is 680°F.
VOLUME

5.4.2 The total water and steam volume of the reactor coolant system is 12,612 + 100 cubic feet at a
nominal T,y Of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.

SEQUOYAH - UNIT 2 5-4 Amendment No 37, 125, 172, 234, 249,



DESIGN FEATURES

5.6 FUEL STORAGE

CRITICALITY - SPENT FUEL

For convenience of reference, the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium producing burnable absorber
rods (TPBAR’s) during in-core operations.

Type T fuel refers to spent fuel assemblies which have contained tritium producing burnable absorber
rods (TPBAR’S) during in-core operations.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or Type T fuel that has not
attained sufficient burnup to meet spent fuel requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last operating cycle for the
discharged spent fuel assembly.

5.6.1.1 The spent fuel storage racks are designed for fuel enriched to 5 weight percent U-235 and shall
be maintained with:

a. A Keis less than critical when flooded with unborated water and a ke less than or equal to
0.95 when flooded with water containing 300 ppm soluble boron.*

b. A nominal 8.972 inch center-to-center distance between fuel assemblies placed in the
storage racks.

C. Arrangements of one or more of three different arrays (Regions) or sub-arrays as illustrated
in Figures 5.6-1 and 5.6-1a. These arrangements in the spent fuel storage pool have the
following definitions:

1. Region 1 is designed to accommodate new fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235, (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with 3 Type A spent fuel |
assemblies with enrichment-burnup and cooling times illustrated in Figure 5.6-2 and
defined by the equations in Table 5.6-1. The presence of a removable, non-fissile
insert such as a burnable poison rod assembly (BPRA) or either gadolinia or integral
fuel burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability
of Figure 5.6-2 or Table 5.6-1.

Two alternative storage arrays (or sub-arrays) are acceptable in Region 1 if the fresh
fuel assemblies contain rods with either gadolinia or integral fuel burnable absorber
(IFBA). For these types of assemblies, the minimum burnup of the spent fuel in the
1-of-4 sub-array are defined by the equations in Table 5.6-2.

*For some accident conditions, the presence of dissolved boron in the pool water may be taken
into account by applying the double contingency principle which requires two unlikely,
independent, concurrent events to produce a criticality accident.

SEQUOYAH - UNIT 2 5-5 Amendment No. 4, 52, 125, 157, 256,



DESIGN FEATURES

5.6 FUEL STORAGE

Restrictions in Region 1

Any of the three sub-arrays illustrated in Figure 5.6-1a may be used in any combination
provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel |
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-1 and 5.6-2, as appropriate.

B) The arrangement of Region 1 sub-arrays must not allow a configuration with |
fresh assemblies adjacent to each other.

C) If Region 1 arrays are used in conjunction with Region 3 or Region 4 |
arrangements (see below), the arrangements shall not allow fresh fuel
assemblies to be adjacent to each other (see also Figure 5.6-1).

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 1, the total volume of the miscellaneous items shall be no more than
75% of the total storage cell volume.

2. Region 2 is designed to accommodate Type A or Type T fuel of 4.95+0.05 wt% U-235
initial enrichment burned to at least 30.27 (Type A) or 33.1095 (Type T) MWD/KgU
(assembly average), or fuel of other enrichments with a burnup yielding an equivalent
reactivity in the fuel racks. The minimum required assembly average burnup in
MWD/KgU and cooling time is given by the equations in Table 5.6-3 (Type A) or 5.6-4
(Type T). The minimum required burnups are illustrated in Figure 5.6-3 (Type A) or
5.6-4 (Type T) in terms of the initial enrichment and cooling time.

Restrictions in Region 2

The following restrictions apply to the storage of spent fuel in the Region 2 cells:

A)  The spent fuel shall conform to the minimum burnup requirements defined by
the equations in Table 5.6-3 or 5.6-4, as appropriate. Linear interpolation
between cooling times may be made if desired.

B) For the interface with Region 1 or 4 storage cells, fresh fuel in Region 1 or 4 |
shall not be stored adjacent to spent fuel assemblies in the Region 2 storage
cells.

C) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 2, the total volume of the miscellaneous items shall be no more than
75% of the total storage cell volume.

3. Region 3 is designed to accommodate fuel of 4.95+0.05 wt% U-235 initial enrichment
(or fuel assemblies of any lower reactivity) in a 2-out-of-4 checkerboard arrangement
with water-filled cells. The water-filled cells shall not contain any components bearing
any fissile material, but may accommodate miscellaneous items or equipment.

SEQUOYAH - UNIT 2 5-5a Amendment No. 4, 52, 125, 157, 216, 256



DESIGN FEATURES

5.6 FUEL STORAGE

Restrictions in Region 3

The following restrictions apply to the storage of fuel in the Region 3 cells: |

A)  For the interface between Region 3 and Region 1 or 4 storage regions, fresh |
fuel assemblies shall not be stored adjacent to each other.

B) If miscellaneous non-fissile bearing items or equipment are stored in the |
water cells of Region 3, the total volume of the miscellaneous items shall be no
more than 75% of the storage cell volume.

C) No loose fuel rods or items containing fissile material shall be stored in the |
water cells of Region 3.

4, Region 4 is designed to accommaodate fresh fuel with a maximum enrichment of 4.95
+ 0.05 wt% U-235 (or spent fuel regardless of the fuel burnup), in a 1-in-4
checkerboard arrangement of 1 fresh assembly with three Type T spent fuel
assemblies having burnup and cooling times illustrated in Figure 5.6-5 and defined by
the equations in Table 5.6-5. The presence of either gadolinia or integral fuel
burnable absorber (IFBA) in a fresh fuel assembly does not affect the applicability of
Figure 5.6-5 or Table 5.6-5.

One alternative storage array (or sub-array) is acceptable in Region 4 if the fresh fuel
contains rods with gadolinia fuel burnable absorber. For these types of assemblies,
the minimum burnup of the spent fuel in the 1-of-4 sub-array is defined by the
equations in Table 5.6-6 and illustrated in Figure 5.6-6. For fresh assemblies
containing more than eight (8) gadolinia bearing fuel rods, the limiting burnup for eight
(8) gadolinia rods shall apply.

Restrictions in Region 4

Any of the two sub-arrays illustrated in Figure 5.6-1a applying to Region 4 storage may be
used in any combination provided that:

A) Each sub-array of 4 fuel assemblies includes, in addition to the fresh fuel
assembly, 3 assemblies with enrichment and minimum burnup requirements
defined by the equations in Tables 5.6-5 and 5.6-6, as appropriate.

B) The arrangement of Region 4 sub-arrays must not allow a configuration with fresh
assemblies adjacent to each other.

C) If Region 4 arrays are used in conjunction with Region 1 or 3 arrangements, the
arrangements shall not allow fresh fuel assemblies to be adjacent to each other
(see Figure 5.6-1)

D) If miscellaneous non-fissile bearing items or equipment are stored in cells of
Region 4, the total volume of the miscellaneous items shall be no more than 75%
of the total storage cell volume.

SEQUOYAH - UNIT 2 5-5b Amendment No. 157, 216, 256,



DESIGN FEATURES

d. An empty cell (or a cell containing non-fissile bearing miscellaneous items displacing no
more than 75% of the storage cell volume) is less reactive than any cell containing fuel
and therefore may be used as a Region 1, 2, 3, or 4 cell in any arrangement.

e. A nominal concentration of 2000 ppm boron is in the pool water. This concentration of
soluble boron provides a margin sufficient to allow timely detection of a boron dilution
accident and corrective action before the minimum concentration (700 ppm) required to
protect against the most severe postulated fuel handling accident or before the minimum
concentration (300 ppm) required to maintain the storage configuration design basis (keff
less than 0.95) is reached.

5.6 FUEL STORAGE

CRITICALITY - NEW FUEL

5.6.1.2 The new fuel pit storage racks are designed for fuel enriched to 5.0 weight percent U-235 and
shall be maintained with the arrangement of 146 storage locations shown in Figure 5.6-7. The cells
shown as empty cells in Figure 5.6-7 shall have physical barriers installed to ensure that inadvertant
loading of fuel assemblies into these locations does not occur. This configuration ensures ke will remain
less than or equal to 0.95 when flooded with unborated water and less than or equal to 0.98 under
optimum moderation conditions.

DRAINAGE

5.6.2 The spent fuel pit is designed and shall be maintained to prevent inadvertent draining of the pool
below elevation 722 ft.

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with a storage capacity limited to
no more than 2091 fuel assemblies.

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT

5.7.1 The components identified in Table 5.7-1 are designed and shall be maintained within the cyclic or
transient limits of Table 5.7-1.

SEQUOYAH - UNIT 2 5-5¢ Amendment No. 157, 216, 256,
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Table 5.6-1
Region 1 Storage Burnup Restrictions: Checkerboard of 1
Fresh Fuel Assembly (Without Gadolinium or IFBA Rods) and 3 Type A Spent Fuel Assemblies |

For Zero Year Cooling Time

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

For One Year Cooling Time

Bu (limit) = - 27.3317 + 22.5087 x E — 2.40586 x E* + 0.164207 x E°

For Two Years Cooling Time

Bu (limit) = -26.4693 + 21.8404 x E — 2.31873 x E* + 0.158218 x E®

For Three Years Cooling Time

Bu (limit) = -25.7404 + 21.2659 x E — 2.24287 x E* + 0.153018 x E®

For Four Years Cooling Time

Bu (limit) = - 25.1367 + 20.7910 x E —2.18484 x E* + 0.1499363 x E*

For Five Years Cooling Time

Bu (limit) = - 24.5981 + 20.3568 x E —2.12719 x E* + 0.145431 x E*

For Ten Years Cooling Time

Bu (limit) = - 23.2050 + 19.2969 x E — 2.06993 x E* + 0.145875 x E*

For Fifteen Years Cooling Time

Bu (limit) = -22.6098 + 18.8544 x E — 2.08617 x E* + 0.150473 x E®

For Twenty Years Cooling Time

Bu (limit) = - 22.3017 + 18.622 x E — 2.11206 x E* + 0.15467 x E®

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)
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Table 5.6-2
Region 1 Storage Burnup Restrictions with Gadolinium or IFBA in Fresh Fuel |

With Gadolinium Credit: Checkerboard of 1 Fresh Fuel Assembly with 3 Type A Spent Fuel Assemblies |

Zero Year Cooling Time, 0 Gadolinia Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 4 Gadolinia Rods

Bu (limit) = - 28.4012 + 22.0062 x E — 2.19268 x E* + 0.143601 x E°

Zero Year Cooling Time, 8 Gadolinia Rods

Bu (limit) = - 31.4262 + 22.0768 x E — 2.38845 x E* + 0.164888 x E°

Note: If more that 8 Gadolinium rods per assembly, use the 8 rod correlation

With IFBA Credit: Checkerboard of 1 Fresh Fuel Assembly with 3 Type A Spent Fuel Assemblies |

Zero Year Cooling Time, 0 IFBA Rods

Bu (limit) = - 28.1868 + 23.0765 x E — 2.46264 x E* + 0.167868 x E°

Zero Year Cooling Time, 16 IFBA Rods

Bu (limit) = - 28.5048 + 21.6411 x E — 2.15262 x E* + 0.140904 x E°

Zero Year Cooling Time, 32 IFBA Rods

Bu (limit) = - 31.0949 + 22.0435 x E — 2.36088 x E* + 0.162229 x E°

Zero Year Cooling Time, 48 IFBA Rods

Bu (limit) = - 33.1342 + 22.3999 x E — 2.55367 x E* + 0.18082 x E°

Zero Year Cooling Time, 64 IFBA Rods

Bu (limit) = - 36.0468 + 24.1492 x E — 3.11807 x E* + 0.233987 x E°

Note: If more that 64 IFBA rods per assembly, use the correlation for 64 IFBA rods
Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235) |
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Table 5.6-3
Region 2 Storage Burnup Restrictions
For Type A Fuel

Zero Cooling Time

Bu (limit) = - 23.8702 + 12.3026 x E - 0.275672 x E*

1 Year Cooling Time

Bu (limit) = - 23.6854 + 12.2384 x E - 0.287498 x E*

2 Years Cooling Time

Bu (limit) = - 23.499 + 12.1873 x E - 0.305988 x E*

3 Years Cooling Time

Bu (limit) = - 23.3124 + 12.1249 x E - 0.319566 x E*

4 Years Cooling Time

Bu (limit) = - 23.1589 + 12.0748 x E - 0.332212 x E?

5 Years Cooling Time

Bu (limit) = - 22.6375 + 11.7906 x E - 0.307623 x E*

10 Years Cooling Time

Bu (limit) = - 21.7256 + 11.3660 x E — 0.31029 x E*

15 Years Cooling Time

Bu (limit) = - 21.1160 + 11.0663 x E - 0.306231 x E*

20 Years Cooling Time

Bu (limit) = - 20.6055 + 10.7906 x E - 0.29291 x E?

Note: E = initial enrichment in the axial zone of highest enrichment (wt% U-235)
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Table 5.6-4
Face Adjacent Storage of Type T Spent Fuel (Region 2)

Bu (limit) = 33.1095 - 0.845146 x CT + 0.0399888 x CT* - 0.000762846 x CT*

Table 5.6-5
Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

Bu (limit) = 57.118 - 2.13277 x CT + 0.0772537 x CT? + 0.00127446 x CT° - 9.15855 E-5 x CT*

Table 5.6-6
Gadolinia Credit: Limiting Burnup For Checkerboard Storage of Fresh and Type T Spent Fuel
(Region 4: 1 Fresh Assembly With Gadolinia and 3 Spent Fuel Assemblies in a 2X2 Arrangement)

4 Gadolinia Rods

Bu (limit) = 53.73 - 2.5265 x CT + 0.172283 x CT - 0.00585995 x CT> + 0.0000766655 x CT*

8 Gadolinia Rods

Bu (limit) = 50.00 - 3.26817 x CT + 0.276117 x CT* - 0.0117934 x CT° + 0.000195334 x CT*

Note: 1. If more than 8 gadolinia rods per assembly, use the 8 rod correlation
2. BU = Fuel Burnup, MWD/Kg-U; CT = Cooling Time of Spent Fuel Assemblies, Years
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CONTAINMENT SYSTEMS

BASES

3/4.6.4 COMBUSTIBLE GAS CONTROL

The OPERABILITY of the equipment and systems required for the detection and control of
hydrogen gas ensures that this equipment will be available to maintain the hydrogen concentration within
containment below its flammable limit during post-LOCA conditions. Either recombiner unit or the
hydrogen mitigation system, consisting of 68 hydrogen ignitions per unit, is capable of controlling the
expected hydrogen generation associated with 1) zirconium-water reactions, 2) radiolytic decomposition of
water, 3) corrosion of metals within containment, and 4) tritium and hydrogen that exist in the Tritium
Producing Burnable Absorber Rods prior to the accident. These hydrogen control systems are designed
to mitigate the effects of an accident as described in Regulatory Guide 1.7, "Control of Combustible Gas
Concentrations in Containment Following a LOCA", Revision 2 dated November 1978. The hydrogen
monitors of Specification 3.6.4.1 are part of the accident monitoring instrumentation in Specification
3.3.3.7 and are designated as Type A, Category 1 in accordance with Regulatory Guide 1.97, Revision 2,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions During and
Following an Accident," December 1980.

The hydrogen mixing systems are provided to ensure adequate mixing of the containment
atmosphere following a LOCA. This mixing action will prevent localized accumulations of hydrogen from
exceeding the flammable limit.

The operability of at least 66 of 68 igniters in the hydrogen control distributed ignition system will
maintain an effective coverage throughout the containment. This system of ignitors will initiate
combustion of any significant amount of hydrogen released after a degraded core accident. This system
is to ensure burning in a controlled manner as the hydrogen is released instead of allowing it to be ignited
at high concentrations by a random ignition source.

3/4.6.5 ICE CONDENSER

The requirements associated with each of the components of the ice condenser ensure that the
overall system will be available to provide sufficient pressure suppression capability to limit the
containment peak pressure transient to less than 12 psig during LOCA conditions.

3/4.6.5.1 ICE BED

The OPERABILITY of the ice bed ensures that the required ice inventory will 1) be distributed
evenly through the containment bays, 2) contain sufficient boron to preclude dilution of the containment
sump following the LOCA and 3) contain sufficient heat removal capability to condense the reactor system
volume released during a LOCA. These conditions are consistent with the assumptions used in the
accident analyses.

The minimum weight figure of 1071 pounds of ice per basket contains a 15% conservative
allowance for ice loss through sublimation which is a factor of 15 higher than assumed for the ice
condenser design. The minimum weight figure of 2,082,024 pounds of ice also contains an additional 1%
conservative allowance to account for systematic error in weighing instruments. In the
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SFP Minimum Boron Concentration
B 3/4.7.13

B 3.7 PLANT SYSTEMS

B 3/4.7.13 SPENT FUEL POOL MINIMUM BORON CONCENTRATION

BASES

BACKGROUND

The spent fuel racks have been analyzed in accordance with the Holtec
International methodology contained in Holtec Reports HI - 992349 (Ref. 1) and
HI-2012629 (Ref 9). This methodology ensures that the spent fuel rack
multiplication factor, ke is less than or equal to 0.95, as recommended by the
NRC guidance contained in NRC Letter to All Power Reactor Licensees from B.K.
Grimes, “OT Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications”, April 14, 1978 and USNRC Internal Memorandum from L.
Kopp, “Guidance On The Regulatory Requirements For Criticality Analysis Of
Fuel Storage At Light-Water Reactor Power Plants”, August 19, 1998 (Refs. 2 &
3). The codes, methods, and techniques contained in the methodology are used
to satisfy the ke criterion. The spent fuel storage racks were analyzed using
Westinghouse 17x17 V5H fuel assemblies, with enrichments up to 4.95 £0.05
w/o U-235 and configurations which take credit for checkerboarding, burnup,
soluble boron, integral fuel burnable absorbers (such as IFBA or gadolinia), and
cooling time to ensure that ke is maintained £ 0.95, including uncertainties,
tolerances, and accident conditions. The analysis also accounts for the reactivity
effects of operating the fuel with discrete burnable poisons (such as burnable
poison rod absorbers or tritium producing burnable absorber rods). In addition,
the SFP ke is maintained < 1.0, including uncertainties, tolerances on a 95/95
basis without any soluble boron. Calculations were performed to evaluate the
reactivity of fuel types used at SQN. The results show that the Westinghouse
17x17 V5H fuel assembly exhibits the highest reactivity, thereby bounding all fuel
types utilized and stored at SQN.

In the high density Spent Fuel Rack design (Ref. 9), the spent fuel storage pool is
divided into four separate and distinct regions which, for the purpose of criticality
considerations, are considered as separate pools. For convenience of reference,
the following definitions apply:

Type A fuel refers to spent fuel assemblies which have not contained tritium
producing burnable absorber rods (TPBAR'’s) during in-core operation.

Type T fuel refers to spent fuel assemblies which have contained tritium
producing burnable absorber rods (TPBAR'’s) during in-core operation.

Fresh fuel refers to unirradiated Type A or Type T fuel or irradiated Type A or
Type T fuel which has not attained sufficient burnup to meet spent fuel
requirements.

Cooling time is defined as the period since reactor shutdown at the end of the last
operating cycle for the discharged spent fuel assembly.

Region 1 is designed to accommodate fresh fuel with a maximum enrichment of
4.95 +/- 0.05 wt% U-235, or spent fuel regardless of the discharge burnup in a
1-of-4 checkerboard arrangement of 1 fresh assembly with 3 spent Type A fuel
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BASES

SFP Minimum Boron Concentration
B 3/4.7.13

BACKGROUND (continued)

assemblies with enrichment, burnup, and cooling times in accordance with
Design Feature 5.6.1.1.c.1. Region 2 is designed to accommodate Type A or
Type T fuel of up to 4.95 +/- 0.05 wt% U-235 initial enrichment burned to an
assembly average burnup of at least 30.27 MWD/kgU for Type A fuel or 33.1095
MWD/kgU for Type T fuel, or other enrichment with a burnup yielding an
equivalent reactivity in the fuel racks in accordance with Design Feature
5.6.1.1.c.2. Region 3 is designed to accommodate fresh fuel of up to 4.95 +/-
0.05 wt% U-235 initial enrichment, or fuel assemblies of any lower reactivity in a
2-of-4 checkerboard arrangement with water-filled cells in accordance with
Design Feature 5.6.1.1.c.3. Region 4 is designed to accommodate fresh fuel up
to 4.95 +/- 0.05 wt% U-235 initial enrichment, or spent fuel regardless of the
discharge burnup in a 1-of-4 checkerboard arrangement of 1 fresh assembly with
3 spent Type T fuel assemblies with burnup and cooling times in accordance
with Design Feature 5.6.1.1.c.4.

The water in the spent fuel storage pool normally contains soluble boron, which
results in large subcriticality margins under actual operating conditions. However,
the NRC guidelines, based upon the accident condition in which all soluble poison
is assumed to have been lost, specify that the limiting ke of < 1.0 be evaluated in
the absence of soluble boron. Hence, the design of all regions is based on the
use of unborated water, which maintains each region in a subcritical condition
during normal operation with the regions fully loaded. The double contingency
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 5)
allows credit for soluble boron under other abnormal or accident conditions, since
only a single accident need be considered at one time. For example, the most
severe accident scenario is associated with the accidental mishandling of a fresh
fuel assembly face adjacent to a fresh fuel assembly of Region 3. This could
potentially increase the criticality of Region 3. To mitigate these postulated
criticality related accidents, boron is dissolved in the pool water. The soluble
boron concentration required to maintain ket £ 0.95 under normal conditions is
300 ppm and 700 ppm under the most severe postulated fuel mis-location
accident. Safe operation of the spent fuel storage racks may therefore be
achieved by controlling the location of each assembly in accordance with Design
Features 5.6 FUEL STORAGE. During fuel movement, it is necessary to perform
Surveillance Requirement 4.7.13.2.

APPLICABLE
SAFETY ANALYSES

Most accident conditions do not result in an increase in the reactivity

of any one of the three regions. Examples of these accident conditions are the
loss of cooling and the dropping of a fuel assembly on the top of the rack.
However, accidents can be postulated that could increase the reactivity. This
increase in reactivity is unacceptable with unborated water in the storage pool.
Thus, for these accident occurrences, the presence of soluble boron in the
storage pool prevents criticality in all regions. The most limiting postulated
accident with respect to the storage configurations assumed in the spent fuel rack
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BASES

SFP Minimum Boron Concentration
B 3/4.7.13

APPLICABLE SAFETY ANALYSES (continued)

criticality analysis is the misplacement of a nominal 4.95 + 0.05 w/o U-235 fresh
fuel assembly into an empty storage cell location in the Region 3 checkerboard
storage arrangement. The amount of soluble boron required to maintain ke less
than or equal to 0.95 due to this fuel misload accident is 700 ppm (Ref. 1 and
Ref. 9).

A spent fuel boron dilution analysis was performed to ensure that sufficient time is
available to detect and mitigate dilution of the spent fuel pool prior to exceeding
the key design basis limit of 0.95 (Ref. 6). The spent fuel pool boron dilution
analysis concluded that an inadvertent or unplanned event that would result in a
dilution of the spent fuel pool boron concentration from 2000 ppm to 700 ppm is
not a credible event.

The concentration of dissolved boron in the spent fuel storage pool satisfies
Criterion 2 of the NRC Policy Statement.

LCO

The spent fuel storage pool boron concentration is required to be 3 2000 ppm.
The specified concentration of dissolved boron in the spent fuel storage pool
preserves the assumptions used in the analyses of the potential critical accident
scenarios as described in Reference 7. This concentration of dissolved boron is
the minimum required concentration for fuel assembly storage and movement
within the spent fuel storage pool.

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the spent fuel storage
pool.

ACTIONS

Action a:

When the concentration of boron in the spent fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of an
accident or to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel assemblies.
The concentration of boron is restored along with suspending movement of fuel
assemblies.

Action a is modified by a provision indicating that LCO 3.0.3 does not apply. If the
LCO is not met while moving irradiated fuel assemblies in MODE 5 or 6, LCO
3.0.3 would not be applicable. Moving irradiated fuel assemblies while in MODE
1, 2, 3, or 4 is independent of reactor operation. Therefore, inability to suspend
movement of fuel assemblies is not sufficient reason to require a reactor
shutdown.
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SFP Minimum Boron Concentration
B 3/4.7.13

BASES

SURVEILLANCE
REQUIREMENTS 4.7.13.1

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit. As long as this Surveillance
Requirement is met, the analyzed accidents are fully addressed. The 7 day
Frequency is appropriate because no significant replenishment of pool water is
expected to take place over such a short period of time. (Ref. 6)

4.7.13.2

This Surveillance Requirement verifies that the concentration of boron in the
spent fuel storage pool is within the required limit during fuel movement until the
final configuration of the assemblies in the storage racks is verified to be correct.
As long as this Surveillance Requirement is met, the analyzed accidents are fully
addressed. The 72 hour Frequency provides additional assurance that the
maximum Keg remains below the 0.95 limit under the postulated accident
condition. (Ref. 1, 8, and 9)
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B 3.7 PLANT SYSTEMS

Cask Pit Pool Minimum Boron Concentration

3/4.7.14 CASK PIT POOL MINIMUM BORON CONCENTRATION

BASES

B 3/4.7.14

This specification is deleted.

Pages B3/4 7-13 through B3/4 7-15 are deleted.
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