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REFUERLING OPERATIONS

i/4.9.14 SPENT FUEL STORAGE POOL

LIMITING CONDITION FOR OPERATION
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3.9.14 Fuel is to be stored in the spent fuel storage pool with:

a. The boron concentration in the spent fuel pool maintained
greater than or equal to 1050 ppm whex moving fuel in the
spent fuel pool; and

b. Fuel assembly storage in Region 1 restrjcted to fuel with
al enrichment less than or equal toY 5.0 w/e W23 a

334 S —wio srored in-a ¢ of 4 checkerboard configurations

-or—
2 4o W SLoFed iR & 3 of 4 Checkerbeard eonfigurations
ARG or o cm}\d/iiy aM'yui

. Fuel assembly storage in Region 2 restricted t%lfuol which
has been qualified in accordance with Table 3.9-1%

APPLICABILITY: DODuring storage of fuel in the spent fuel pool,

ACTION:

a. Suspend all actions involving movement of fuel in the spent
fuel pool if it is determined a fuel asserbly has been
placed in the incorrect Region until such time as the
correct storage location is determined. Move the assembly
to its correct location before resumption of any other fuel
movement.

b. Suspend all actions involving the movement of fuel in the
spent fuel pool if it is determined the pool boron
concentration is less than 1050 ppm, until such time as the
boron concentration is incrcased to 1050 ppm or greater.

S The provisions of Specifications 3.0.3 and 3.0.4 are not

applicable. 25k .
» o 5\, a u‘lba/ol" au/yn:
SURVEILLANCE REQUIREMENTS

4.9.14.1 Prior to placing fuel or movihg fuel in the spent fuel
pool, verify through fuel receipt recordg for new fuel,e# by burnup
analysis and comparison with Table 3.9~1"that fuel assemblies to be
placed into or moved in the spent fuel pool are within the above
enrichment limits.

4.9.14.2 Verify the spent fuel pool boron concentration is
2 1050 ppm:
a. Wwithin 8 hours prior to and at least once per 24 hours

during movement of fuel in the spent fuel poeol, and
b. At least once per 31 days.

BEAVER VALLEY -~ UNIT 1 3/4 9-14 Amendnent No.
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nt fuel pool criticality analysis (Au
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it of 0.95 with all (& inties included.
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ent for fuel stored in the
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3/4.9.15 " CONTROL ROOM EMERGENCY HABITARILITY SYSTEM3

The OPLRABILITY of the
ensures that the contro
personnel during and {90
The ambient air tempera
allowable equipment qual
instrumentation in the co
in conjunction with con
limiting the radiation
room to S5 rem or less
limitation is consistent
Criteria 19 of Appendix "A

BEAVER VALLEY - UNIT 1

cantrol room emergency habitability system
1 room will remain habitable for operations
llowing all credible accident conditions.
ture is controlled to prevent exceeding the
ification temperature for the equipment and
ntrol room. The OPERABILITY of this system
trol room design provisions is based on
exposure to personnel occupying the control

whole body, or its equivale-t. This

with the requirements of General Design
®, 10 CFR $50.
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Bases 5/4.9.14 FUEL STORAGE - SPENT FUEL STORAGE POOL

The reracked spent fuel consists of two discrete regions. Region 1
is corfigured to store fuel with a maximum enrichment of 5.0 w/o.
The most reactive of the Westinghouse 17 X 17 STD/Vantage 5H and OFA
fuel assemblies vyielded a maximum Keff of 0.940 including all biesses
and uncertainties.

Region 2 racks are designed to store fuel with burnup consistent with
its initial enrichment. A table of enrichment and corresponding
reguired burnup 1is provided in the Technical Specification, A
¢conservative value of the required burnup is giv.n by the following
linear eguation:

Minimum burnup for unrestricted storage in Region 2 in
MWD/MTU = 12100 * E% =+ 20500, where E 1is the initial
enrichment in w/o.

The maximum reactivity in Region 2 is 0.945%5 if all cells are loaded
with fuel with minimum allowable burnup. This includes all biases
and uncertainties and appropriate allowance for uncertainty in
depletion calculations.

Storage cells in Region 2 which face the pool wall are capable of
maintaining the Keff below 0.95 with fuel which does not meet the
foregoing burnup restriction. A separate calculation to establish
the admissibility of storing low burnup fuel in a Region 2 peripheral
cell will be reguired on a case-by-case basis. The calculation to
demonstrate suberiticality for the proposed storage of low burnup
fuel will be performed using the same analytical models and computer
codes which were used in the high density rack design.
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DESIGN FEATURES

N

$.4 REACTOR COOLANT SYSTEM
RQESIGN PRESSURE AND TEMPERATIE
5.4.1 The reactor coolant system is designed and shall bpe
maintained:
a, In accordance with the code requirements specified 1in

Section 4.2 of the FSAR, with allnwance for normal
degradation pursuant to the applicable Surveillance

Requirements,
b. For a pressure of 2485 psig, and
e, For a temperature of 650°F, except for the pressurizer

vaich is 680°F.

VOLEM.

S.4.2 The total water and steam volume of the reactor coolant
system is 9370 cubic feet at a nominal Tavg of S38°P.

5.5 EMERGENCY CORE COOLING SYSTIMS
§.85:3 The emergency core cooling systems are designed and shall be
maintained in accordance with the original design provisions

contained in Section 6.3 of the FSAR with allowance for normal
degradation pursuant to the applicable Surveillance Requirements.

5.6 FUEL STORAGE
GRITICALITX

5.6.1 The spent fuel storage racks are designed wWitR—a—fiR-ibei—oi
AP i meh-—eenter-to—certer —distanee —betveen—fuei—Aesembiies—

The fuel will be stored in accordance
with the provisions described in UFSAR Sections 3.3 and 9.12 to
ensure a keff egquivalent to <0.95 with the storage pool filled with
unborated water.

CRALNAGE

5:6.:3 The spent fuel storage pool is designed and shall ce
maintained to prevent inadvertent draining of the pool Dbelcw
elevation 750' - 10%.

m & foo vegion centiguratién. Reqion | rack ¢ of #He porsoned
¥{ux-f~r iﬂn. wi ',’*ﬂu sf-nae. cels aﬂ:n;o:’f d? /0.8 :::T
p.fcl\. TQ. Q}ooa a Mck.'s are g-F ;ﬁt po:Sﬂc/ non-;‘/ux-l‘ﬁlp
Construchon wWith a cell-Z- cell pa'h‘. of 102 /nches.
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DESIGN FEATURES

W

CARACITX

§.6.3 The fuel storage pool is designed and shall be maintained
with a storage capacity limited %o no mora than - @d-fie. assemblies. |

627
$.7 SESIMIC CLASSIFICATION

$:.7.3 Those structures, systems and componen s identified as
Category I Items in Appendix "B" of the FSAR sh~.l be designed and
maintained to the original design provisions with allowance for
normal degradation pursuant to the arplicant Surveillance
Requirements.

5.8 METEQROLOGICAL TOWIR LOCATION

5,.8.1 The meteorological tower shall be located as shown on
Figure 5.1-1.

BEAVER VALLEY -~ UNIT 1 Amendment No.
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ATTACHMENT B

Beaver Valley Power Station, Unit No. 1
Proposed Technical Specification Change No. 202
REVISION OF TECHNICAL SPECIFICATIONS 3.9.14, 5.6.1, 5.6.3
RERACKING SFPENT FUEL POOL

A. DESCRIPTION OF AMENDMENT REQUEST

The proposed amendment would allow the fuel rank storage capacity
in the spent fuel pool to be increased to 1625 locations. A totail
of 13 free~standing rack modules in a Discrete Zone Two Region
storage system will be installed in the BV~1 fuel pool, Two
modules containing a total of 162 storage cells shall be defined
as Region 1, which would permit storage of fresh fuel up to 5%
(nominal) U=235%5 enrichment. The balance of the cells, Region 2,
will have an enrichment/burnup restriction on them.

B. BACKGROUND

Beaver Valley Power Station Unit 1 (BV~1l) has a spent fuel pool
(SFF) which at the present time contains spent fuel storage racks
vith 832 total storage cells. The present racks provide adequate
capacity for storage of spent fuel while maintaining reserve full
core discharge capacity through 1996. Therefore, to ensure that
sufficient spent fuel storage capacity continues to exist at
BV-1, we have contracted for high density spent fuel storage
racks from Holtec International whose design incorporates Boral
as a neutron absorber in the cell walls. The new racks have an

ltimate storage capacity of 1625 fuel assemblies (excluding two
storage cans for defective fuel), which is expected to extend the
full core reserve storage capability until the year 2013,

The new free-standing high density spent fuel storage racks will
store fuel in two discrete regions of the SFP. Region 1 1includes
two modules having a total of 162 storage cells. Each cell is
designed for storage of fuel assemblies with Uranium=235 initial
enrichments up to 5.0 wt% while maintaining the required
subcriticality (kgeg < 0.95). Region 2 includes 11 modules
having a total o§ 1463 storage cells, which are available for
storage of spent fuel assemblies. This region is designed to
store fuel which has experienced sufficient burnup such that
storage in Region 1 is not required.

The high density spent fuel storage rack cells are fabricated
from 0.075" thick type 304L stainless steel sheet material. In
Region 1, panels of the Boral neutron absorber material are
between the cell walls and stainless steel retainers, and the
cells are separated by a specified water gap. In Region 2, the
Boral panels are located between the stainless steel walls
without a water gap. The cells are welded together in a specified
manner resulting in a free~-standing structure which is
structurally gqualified for all postulated seismic events. The
nominal center-to-center spacings of the cells within Region 1
are 10.82" in both orthogonal directions. The nominal pitch 1in
Region 2 is 9.02"
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. ATTACHMENT B, continued
groposed Technical Specification Change No. 202
age 2

Since spent fuel is presently stored in the BV-1 SFP, special
a@mxn;strative controls and/or procedures will be developed tr
minimize radiation exposure during tbe installation of the new
spent fuel racks. The evaluation of postulated accidents with
respect to nuclear criticality and/or radioactivity release has
shown acceptable results, in that k,¢s does not exceed 0.95,
including wuncertainties, and postulatea radiological releases do
not exceed 10 CFR 100 acceptance criteria.

C. JUSTIFICATION

The proposed change to the Technical Specification entails
increasing the storage cell count to 1625, increasing the
allowable fuel enrichment to 3%, and modifying the burnup
restrictions imposed on fuel stored in Region 2.

The new storage system will differ from the existing storage in
the following key aspects:

: P The existing racks are of the End Connected Construction
(ECC) which are guite limited in their structural strength.
As such, the existing racks provide a rather small margin
against increased seismic loadings or increased fuel weights
(such as a consolidated fuel bundle). The new racks are
designed to withstand considerably higher seiemic loads than
those postulated for BDV-1l.

- The existing racks are of anchored construction; the new
racks are free-standing. The anchored racks induce thermal
stresses in the pool structure due to differential expansion
between the racks and the pool slab. [I'he new racks will
free the nocl structure from this avoidable loading.

34 The new racks can withstand considerably higher impact loads
than the existing racks.

4. The fuel storage pattern in the new racks is simpler than
that for the existing racks because it does not require

checkerboarding of fuel in Region 1.

The new racks employ a proven neut.son absorber material
(Boral) with prior arplication in over 30 plants. The old
racks relied on water alone for neutron attenuation.

i
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Page 3

In summary, the reracked BV-1 pool will embody numercus features
which enhance safety and reliability. As the safety analysis in
the following section indicates, there is adeqguate justification
for proceeding with the proposed changes to the BV-1 storage

system.
D. SAFETY ANALYSIS

1. Affected Systems

The following systems and subsystems are potentially

affected by the proposed modification:
a. Storage Racks

The spent fuel stocage array in the pool is directly
affected since the existing racks will be replaced with

free-standing new high density racks.

b. Spent Fuel Pool Cooling System

Because the stored gquantity of fuel in the BV-1 fuel
pool will be greater than the presently licensed
inventory, the decay heat load will be greater than the
licensing basis value. A reassessment of the tuel pool

cooling system has indicated its adequacy.

c. Pool Structure

No modification to the pool structure itself

necessary to accommodate the proposed expansion.
However, the wall attachments will be trimmed if under

the top of the racks.

d. HVAC System

The rate of water evaporated from the fuel pool will
increase due to elevated pool water temperature. The
increased moisture load on the HVAC system has been

determined to be acceptable.

e. Purification System

The radionuclides releaseu to the pool water
increase due to the increase in the stored

inventory. This may affect the abilit of the
purification system to maintain water purity in the
fuel pool. Radiological evaluations show fthat the
existing system is adeguate to handle the purificatinn

load.
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Proposed Technical Specification Change No. 202

Page 4

Safety Functions

The safety function or functions of the affected systems,
subsystems or components listed are described herein.

a. Storage Racks: The storage racks provide for vertical
upright storage of new or spent fuel assemblies in
prismatic cell openings. The racks are designed to
maintain structural integrity during and after a DBE or
OBE event,

b. Cooling System: Two trains of the spent fuel pool
ooling system remove decay heat from the spent fuel
aischarged from the reactor. The single train of the
cooling system maintains the pool water bulk
temperature below 165°F, low enough to prevent boiling
under normal full core offload condition.

Q. Spent Fuel Pool: The spent fuel pool provides wet
storage for spent fuel which 1is stored inside the
rack., The racks are designed to store the spent fuel
in such a manner as to maintain subcriticality during
normal and abnormal conditions. The pool floor alab
provides the requisite suppert for the storage rack and
fuel assembly system during normal and seismic
conditions.

d. HVAC System: The HVAC system removes the heat and
humidity generated by the diffusion of water vapor into
the pool environment.

e. Purification System: The Purification System removes
particulate and ionized impurities from the spent fuel
pool to maintain pool water visibili(ty. This system
also helps maintain the desired pH balance in the fuel
pool.

Safety Fvaluations

The safety evaluations are detailed in the attached
licensing report, "Spent Fuel Pool Modifications for
Increased Storage Capacity", Beaver Valley Power Station
Unit 1, Docket N¢. 50-334, Holtec Report HI-92781.

The mechanical design of the racks meets all required safety
functions stipulated for this equipment in the BV-1 UFSAR.
Details of the mechanical configuration are described in
Section 6.0 of the licensing report.

The proposed rack arrays have been analyzed to estaklish
their structural integrity under OBE and DBE loadings.
Details of the analysis are described in Section 6.0 of the
licensing report.

T T R R R | | R I T e ——T ———— il AR A B el e e 4 A e o e o
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Page 6

The methods used in the criticaiity analys s conform to the
applicable portions of the appropriate NRC guidance and
industry codes, standards, and specifications, 1In meeting
the acceptance criteria for c¢riticality in the spent fuel
pool, such that Kk is always less than 0.95 at a 95%/95%
probability tolerance level, the proposed amendment does not
involve a reduction in the margin of safety for nuclear
criticality, as defined in the UFSAR.

The finite element method was used to evaluate the margins
of the spent fuel pool concrete structure. The analysis is
in accordance with SRP 3.8.4. The evaluation demonstrates
that the strength margin of safety of the fuel pool
structure is maintained.

Conservative methods were used to calculate the maximum fuel
temperature and the increase in temperature of the water in
the spent fuel pool. The thermal-hydraulic evaluation used
the methods previously employea for evaluations of the
present spent fuel racks to demonstrate that the temperature
margins of safety are maintained. The proposed modification
will increase the heat Jload in the spent fuel pool. The
evaluation shows that the existing spent fuel cooling system
will maintain the bulk pool water temperature at or below
165°F. Thus, it ig demonstrated that the peak value of the
peel bulk temperature is considerably lower than the pool
bulk boiling temperature (212°F). The evaluatior also shows
that maximum local water temperatures along the hottest fuel
agsembly are below the nucleate boiling condition value.
Thus, there is no reduction in the margin .f safety for
thermal~hydraulic or spent fuel coeoling concerns, as defined
in the UFSAR.

The main safety function of the spent fuel racks is to
maintain the spent fuel assemblies in a safe configu:-~tion
through all normal or abnormal loadings. Abnormal loadings
which have been considered are the effect of an earthquake
and the impact due to the drop of a spent fuel assembly. The
me chanical, material, and structural design of the new spent
fuel racks 1is in accordance with applicable portions of NRC
"OT Position for Review and Acceptance of Spent Fuel Storage
and Handling Applications", dated April 14, 1978, as
modified January 18, 1979; and other applicable NRC guidance
anua industry codes. The rack naterials used are compatible
with the spent fuel pool and the spent fuel assemblies. The
structural considerations of the new racks address margins
of safety against tilting and deflection or movement, such
that . - racke do not impact each other during the
postulated seismic events. In addition, the spent fuel
assemblies remain intact and no criticality concerns exist.
Thus, the margins of safety as defined in the UFSAR are not
reduced by the proposed rerack.
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NO SIGNIFICANT HAZARDS EVALUATION

The

ne significant hazard considerations involved with the

proposed amendment have been evaluated, focusing on the three
standards set forth in 10 CFR 50.92(¢c) as guoted below:

The

The Commission may make a final determination, pursuant to
the procedures in paragraph $0.91, that a proposed amendment
to an operating license for a facility licensed under
paragraph 50.21(b) or paragraph 50.22 or for a testing
facility involves no significant hazards consideration, if
operation of the facility in accordance with the proposed
amendment would not:

(1) Involve a significant increase in the probability or
consequences of an accident previously evaluated; or

(2) Create the possibility of a new or different kird of
accident from any accident previously evaluated; or

(3) Inveolve a significant reduction in a margin of safety,

following evaluation 1s provided for the no significant

hazards consideration standards.

1.

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

In the c¢ourse of the analysis, the following potential
accident scenarios have been considered:

a. A spent fuel assembly drop in the spent fuel pool
D. Loss of spent fuel pool cooling system flow
. A seismic event

d. A spent fuel cask drop
e. A construction accident

The increased storage capacity of the BV-1 Spent Fuel Pit
has been analyzed for the existing fuel handling equipment
and procedures, spent fuel pit cooling system, and seismic
events, The movement of the spent fuel shipping cask is
conducted by the cask crane, which passes only over the
isolated cask loading area. Mo cask movement is contemplated
as part of this modification. The cask crane will be used to
bring the racks into the Fuel Building. Thus, the proposed
mcdification does pot increase the probability of any of the
firt four accidents.
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Page 8

With regard to the construction accident, the BV-1 Technical
Specifications prohibit 1loads heavier than the weight of a
single spent fuel assemb’y plus the tool for moving that
assembly from being carried over fuel stored in the spent
fuel pool. All work in the spent fuel pool area will be
controlled and performed in strict accordance with specific
written procedures and adnministrative controls to preclude
the movement of a rack directly over any fuel. Therefore the
probability of a construction accident occurring is not
significant as a result of the propocaed reracking.

In addition, Sections 5.1.1, 5.1.2 and 5.1.6 of NUREG-0612,
entitled "Control of Heavy Loads at Nuclear Power Plants",
provide guidance for heavy load hand_ing operations pursuant
o a spent fuel storage rack replacement. Section 5.1.2
provides four alternatives for assuring the safe handling of
heavy loads during a fuel storage rack replacement,
Alternative (1) of Section 5.1.2 provic. 3 that the control
of heavy loads guidelines can be satisf{ -~d by establishing
that the potential fcr a heavy load drob is extremely small.
The provisions cof alternative (1) will be met during
implementation of the subject application.

The load handling system over the BV-1 pool consists of a
movable platform with two 5-ton electric hoists. A temporary
crane with an wultimate load capacity greater than 10 times
the maximum 1lift load will be installed for the reracking
operation. The maximum weight of an individual new rack or
existing rack 1is less than 13 tons. The weight of the
lifting fixture is less than 2 tons. Therefore, the
temporary c¢rane wwill have an ultimate capacity of more than
150 tons. A3 per NUREG~0612, Appendix B, the substantial
safety factor margin ensures that the probability of a rack
drop is extremely low,

Accordingly, the proposed moditication does not involve a
significant 1increase in the probability of a load drop
accident since NUREGC~0612 guidelines for defense-in-depth to
prevent load drop accidents have been satisfied.

The conseguences of a spent fuel assembly drop in the spent
fuel pool were evaluated and it was found ‘“at the
criticality acceptance criterion, Kk < 0.9, s not
violated. In addition, it was foun that there was no
significant change in the radiclogical conseguences of a
fuel assembly drop from the previous analyses. Our arilyres
found that the calculated doses are well within 10 CFR 100
guidelines. The results of an analysis show that a dropped
spent fuel assembly on the racks will not distort the racks
such that they would not perform their safety function.
Thus, the conseguences of this type of accident are not
significantly changed from the previously evaluated spent
fuel assembly drops.
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Proposed Technical Specification Change No. 202
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The oconsequences of a loss of spent fuel pool coeling system
flow have been evaluated and it was found that sufficient
time is still available to provide an alternate menns for
coeling in the event or a complete failure of the cooling
system. Thus, the conseguences of this type accident are
not significantly increased from previously evaluated
loss=of-cooling system flow accidente,

The consequences of a seismic event have been evaluated. The
new racks will be aesigned and fabricated to meet the
recuirements of applicable porticns of the NRC Regulatory
Guides and published standards. The new free-standing racks
are detigned, as are the existing racks, sc that the
integrity of the racks and the pool structure is maintained
during and after a seismic event. Thus, the ~onsequences of
a seismic event are not increased from previcusly evaluated
events,

The probability and conseguences of a spent fuel cask drop
will not be affected by the replacement »f the racke. The
design of tue cask loading crane preventy. any cask movements
over any region of the spent fuel pool which contains
irradiated fuel.

The conseguences of a construction accident have been

considered. A heavy load will not be carried in the spent
fuel pool area until all fuel in the pool has decayed for a
minimum of two months, This provides sufficient time for

decay of gaseous radionuclides in the fuel (gap activity)
such that an assumed accidental release of gases from fuel
damaged by a construction accident would result in a
potential off-site dose less than 10% of 10 CFR 100 limits.
In addition, there is no equipmenrt which is essential to the
safe shutdown of the reactor or employed to mitigate the
consequences of an accident which is beneath, adjacent to,
or otherwise with* . the area of influence of any loads that
will be handled during the expansion modification.
Therefore, the consequences of a construction acci’“nt are
not significantly increased from previously evaluated
events.

Therefore, it is concluded that the proposed amedment to
replace the spent fuel racks in the spent fuel pool does not
involve a significant increase in the probability or
consequences of an accident previously evaluated.
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Does the proposed amenduwent create the possibility of a new
or different kind of accident from any accident previously
evaluated?

The proposed modification was evaluated in aczordance with
the guidance of the NRC Position Paper entitled, "OT
Position for Review and Acceptance of Spent Fuel Storage and
Handling Applications", appropriate NRC Regulatory Guides,
appropriate NRC Standard Review Plans, and appropriate
industry cou s and standards. 1In addition, several previous
NRC Safety Evaluation Reports for rerack applications
gsimilar to this proposed modification have been reviewed.

No unproven technology will be utilized either in the
congtruction process or in the analytical techniques
necessary to Jjustify the planned fuel storage expz.s®ion.
The basic reracking technology in this instance has lieen
developed and demonstrated in over 80 applircations fur fuel
pool capacity increases previously approved by the NRC.

The change to a two-region spent fuel pool requires the
performance of additional evaluations to ensure that the
criticality criterion is maintained. These include the
evaluation of the 1limiting criticelity condition, i.e.,
misplacement of an unirradiated fuel assembly of 5.0%
¢nrichment into a Region 2 storase c¢ell o»r outside and
adiacent to a rRegion 2 rack module. The evaluation for this
case shows that when the boron concentration meets the
proposed technical specification requirement, the
criticality criterion is satisfied. Although this change
does pose the need to address additional aspects of a
previously analyzed accident, it does not create the
possibility of a previously unanalyzed accident.

Based upon the foregoing, it is concluded that the proposed
reracking does not create the possibility of a new or
different type accident from any acciaent previously
evaluated.

D.oes the proposed amendment involve a significant reduction
in a margin of safety?

The NRC Staff Safety Evaluation Review process has
established that the issue .f margin of safety, when applied
to a reracking modification, should address the following
areas:

& Nuclear criticality considerations

b. Thermal-hydraulic considerations

C. Mechanical, material and structural considerations

s T e T
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The established acceptance criterion for criticality is that
the neutron multiplication factor in spent fuel pools shall
be less than or egqual to 0.95, including all uncertainties,
under all conditions. This margin of safety has been
adhered to in the criticality analysis methods for the new
rack design.

The methods used ir the criticality analysis conformed to
the applicable portions of the appropriate NRC guidance and
industry codes, standards, and specifications, as listed in
the Licensing Report. In meeting the acceptance criteria for
criticality in the spent fuel pool, such that Kk is
always less than 0.95, including uncertainties at a 9g£;95%
prooability confidence level, the proposed amendrent does
not involve a significant reduction in the margin of safety
for nuclear criticality.

Conservative methods were used to calculate the maximum fuel
temperature and the increase in temperature of the water in
the spent fuel pool. The thermal-nydraulic evaluation used
the methods previously employed fcr evaluations of the
present spent fuel racks to demonstrate that the temperature
murgins of safety are maintained. The proposed modification
will increase the heat load in the spent fuel pool. The
evaluation shows that the existing spenl .ue. cooling system
will maintain the bulk pool wataer teuperature below 165°F.
Thus, a margin of safety exists such that the maximum
allowable temperature for bulk boiling is not exceeded for
the calculated incrz2ase in pool heat load. The evaluation
also shows that maximum local water temperatures along the
hottest fuel assembly are below the nucleate boiling
condition wvalue. Thus, there is no significant reduction in
the margin of safety for thermal-hydraulic or spent fuel
cooling concerns.

The main safety function of the spent fuel pool and the
racks is to maintain the spent fuel assemblies in a safe
configuration through all normal or abnormal 1loadings.
Abnormal loadings which have been considered are the effect
of an earthquake, the impact due to a spent fuel cask drop,
the drop of a spent fuzl assembly, or the drop of any object
used in the rerack modification. The mechanical, material,
and structural design of the new spent fuel racks is in
accordance with applicable portions of "OT Position for
Review and Acceptance of Spent Fuel EStorage and Handling
Applications", dated April 14, 1978, as modified January 18,
1979; Standard Review Plan 3.8.4; and other applicable NRC
guidance and industry codes. The rack materials used are
compatible with the spent fuel pool and the spent fuel
assemblies. The structural considerations of the new racks
address margins of safety against tilting and deflection or
movement, such that the racks do not impact each other in
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the cellular region during the postulated seismic events., In
addition, the spent fuel asserblies remair, intact and no
criticality concerns exist. Thus, the margins: of safety are
not significantly reduced by the proposed rerack.

Additionally, the proposed amendment most closely resembles example
(X) of “"Amendments hat Are Considered Not Likely to Involve
Significant Hazards Considerations" as provided in the final NRC
adoption of 10 CFR 50.92, 51 FR 7751 (March 6, 1986).

This example indicates that an amendment is not likely to involve
a g'anificant hazards consideration as follows:

(X) An expansion of the storage capacity of a spent fuel
poul when all of the fellowing are satisfied:

1. The storage expansion method consists of either
replacing existing racks with a design which
allows closer spacing between stored spent ..ael
assemblies or placing additional racks of the
original design on the pool floor if space
permits.

The BV-1 spent fuel pool rerac” involves the
replacement of the present capacity racks with a
design which, by requiring only burned fuel be
stored ir Region 2, allows closer spacing of the
stored spent fuel cells. Region 1 is designed for
allowing safe storage of fuel enriched to 5 wt%.

- 1 The storage expansion method does not inveolve rod
consclidation or double tiering.

The BV~1 racks are not double tiered and all racks
will sit on the spent fuel pool floor.
Additionally, the amendment application does not
involve consolidation of spent fuel.

3. The k,¢¢ ©Of the pool is maintained less than or
equal %o 0.95.

The design of the spent fuel racks contains a
neutron absorber, Boral, to ensure that the K4
remains less than 0.95 under all conditions (w1€£
unborated water in the pool). Additionally, the
water in the spent fuel pool contains at least
1050 ppm of boron, providing further assurance
that kg remains less than 0.95. The analysis
demonstrates that 400 ppm boron 18 required to
meet the reactivity requirement for the accident
condition.
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4. No new technology or unproven technology is
utilized in either the construction process or the
analytical techniques necessary to justify the

expansion.

The rack design has been licensed at least 15
times. The technology fer the construction
processes and analytical techniques remain

gubstantially <the same as these other 15 storage
rack projects. Thus no new or unproven technology
is wutilized in the construction or analysis of the
proposed BV-1 spent fue! racks.

Thus, this submittal meets example (X) as presented in the
supplementary irformation accompanying publication of the Final
Rule as an example of situations which are considered not to
involve significant hazards considerations.

Based on the foregoing, it is concluded that all criteria for
issuance of a no significant hazards statement are satisfied,.

F. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the considerations expressed akove, it is concluded that
the activities associated with this license amendment request
satisfies the no significant hazards consideration standards of
10 CFR 50.92(c) and, accordingly, a no significant hazards
consideration finding is justified.
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LIMIYING CONDITION FOR OPERATION

R === ==

3.9.14 Fuel is to be stored in the spent fuel storage pool with:

a. The boron concentration in the spent fuel pool maintained
greater than or egual to 1050 ppm when moving fuel in the
spent fuel pool; and

: b. Fuel assembly storage in Region 1 restricted to fuel with an
| enrichment less than or egual to 5.0 w/o U235; and

P Fuel assembly storage in Region 2 restricted to fuel which
has been gualified in accordance with Table 3.,9~1 or a
criticality analysis.

APPLICABILITY: During storage of fuel in the spent fuel pool.
ACTION:

a. Suspend all actions involving movement of fuel in the spent
fuel pool 1if it s determined a fuel assenmhly has been
placed in the incorrect Region until such time as the
correct storage location is determined. Move the acsembly
to its correct location before resumption of any other fuel
movement.

b. Suspend all actions invelving the movement of fuel in the
spent fuel pool if it is determined the pool boron
concentration is less than 1050 pg , until such time as the
boron concentration is increased to 1050 ppm or greater.

& The provisions of Specifications 3.0.3 and 3.0.4 are not
applicable.

SURVEILLANCE REQUIREMENTS

4.9.14.1 Prior to placing fuel or moving fuel in the spent fuel

| pool, verify through fuel receipt records isor new fuel, by burnup
| analysis and comparison with Table ~ 9-1, or by a criticality

analysis that fuel assemblies to be plac.. into or moved in the spent
fuel pool are within the above enrichment limits.

PROPOSED

: 4.9.14.2 Verify the gpent fuel pool boron concentration is

% > 1050 ppm:

;' a. Within 8 hours prior to and at least once per 24 hcurs
i during movement of fuel in the spent fuel pool, and

{ b. At least once per 31 days.

| BEAVER VALLEY - UNIT 1 3/4 9-14 Amendment No.
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Initial U235 Assembly Discharge

~Enrichment -Burnup (MWD/MTU)
2.0 2585 i
2.5 9551 '
3.0 15784 |
3.5 21643
4.0 27260
4.5 33710
5.0 40000

NOTE: The data in the above table may be either interpreted :
linearly or may be calculated by the conservative eguation :
below, This equation provides a linear fit to the design
burnup limits.

Limiting burnup, MWD/MTU = 12100 * E% - 20500
; Where E = Enrichment (E £ 5%)

|
:
i
|
BEAVER VALLEY -~ UNIT 1 3/4 915 Amendment No.
PROPOSED
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1
FUEL_STORAGE - SPENT FUEL STORAGE POOL (Continued) E

The reracked spent fuel consists of two discrete regions. Region 1 :
is configured to store fuel with a ma» wum enrichment of 5.0 w/o. :
The mort reactive uf the Westinghouse 17 X .7 8TD/Vantage 5H and OFA :
fuel assemblies yielded a maximum Keff of 0.+40 including all biases |

and uncertainties. '

The enrichment limitations for storage of fuel in Region 1 of the
spent fuel pool is based on a nomina. region average enrichment with
indiviuwal fuel assembly tolerance of + or = 0.05 w/o of 5.0 w/o

U=235.

Region 2 racks are designed to store fuel with burnup consistent with
its initial enrichment,. A table of e ‘iclment and corrcsponding
required burnup is provided in the Te. .nical Specification. A

conservative value of the required hurnup is given by the following
linear egquation:

Minimum burnup for unrestricted storage in Region 2 in
MWD/MTU = 12100 * E% = 20500, where E s the initial
enrichment in w/o.

The maximum reactivity in Region 2 is 0,945 if all cells are loaded !
withk fuel with minimum allowable burnup. This includes all biases :
and uncertainties and appropriate allowance for uncertainty in ‘
depletion calculations.

Storage cells in Region 2 which face the pool wall are capable of
maintaining the Keff below 0.95 with fuel whicl does not meet the
foregoing burnup rastriction. A separat calcuiation to establish
the admissibility of storing low burnup fuel in a Region ¢ peripheral
cell will be required on a case-by-case basis. The calculation to
demonstrate subcriticality for the proposed storage of low burnup :
fuel will be performed using the same analytical models and computer !
codes which were used in the high density rack design. -

:
The OPERABILITY of the «, . "ol room emergency habitability system ’
ensures that the countrol ~ will remain habitable for operations :

pers~nnel during and followi . .1l credible accident conditions. The
amp' -t air temperature i. controlled to prevent exceeding the
ali..able equipment gqualification temperature for the eqguipment and
instrumentation in the control room. The OPERABILITY of this system
in conjunctien with control room design provisions is based on
limiting the whole body radiation exposure to personnel occupying the
control room to 5 rem or less, or its equivalent. This limitation is
consistent with the requirements of General Design Criteria 19 of

|
{ Appendix "A", 10 CFR 50.

BEAVER VALLEY - UNIT 1 B 3/4 9-4 Amendment No.
PROPOSED
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DESIGN FEATURES
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CAPACITY

$.6.3 The fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than 1627 fuel assemblies.

9.7 SEISMIC CLASSIFICATION

B.7.1 Those structures, systems and components identified as
Category I Items in Appendix "B" of the FSAR shall be designed and
maintained to the original design provisions with allowance for
normal degradation pursuant to the applicant Surveillance
Requirements.

2.8 METEOROLOGICAL TOWER LOCATION

5.8.1 The meteorological tower shall be located as shown on
Figure 5.1=1.

PROPOSED







