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UNITED §TaTgs

NUCLEAR REQULATORY COMMIS8ION
WABHINGTON, 0.0. s0886-0001

WWMWMM
RELATED O AMENDMENT oS, 46 AN 32 To

EACILLTY OPERATING LICENSE NOS, NPF-87 AND NPF-gg
TEXAS \TILIYIES ELECTRIC COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION, UNITS 3 ANp
DOCKEY MOS. 50-445 AND §0-446

1.0 INTROQUCTION

By application dated December 30, 1994, (TXX-94325) (Reference 1), Texas
Ut111t1es Electric Company (TU Eioctrlc/tho T{censes) requested changes to the
Technical Specifications (Appendix A to Facility Operatin License Nos. NPF-87
and NPF-89) for the Comanche Peak Stoam Electric Station ?CPSES). Units !}

and 2. A request for additiona) information (RAI) was Issued by the NRC staff
on May &3, 1995, and dur!ns subsequent conversations in October, November, and
December 1995 the NRC staf requested additfonal information. As a result of
the staff's request for additional information the 11censee supplemented their
initial request by letters dated July 28, TXX-95187); September 14

rxx-mgs j 400 November 29, 1995, (TXX-98299); and' January 2. 1996,
TXX-96-D0 5 snaforoncos 2, 3, 4, and §) respectively. These supplemental
etters provided clarifying information that did not change the init{a)
Proposed no pignificant hazards consideration determination. The proposed
changes would revise Technica) Specification (TS) 6.6, "Fuel Storage* to
reflact instd)lation of high density spent fue) pool storage racks in Spent
Fuel Pool No, 2 SFPzz and adopt the wording, content, and format of the
Improved Standard Tec nical Specifications. The new racks would accommodate
:n 1::;;.:0 in spent fuel assemblfes beyond the storege capacity authorized
or .

The current CPSES spent fuel storage configuration has 20 Tow densfty racks
installed fn Spent Fusl Poo) No. I (SFP1) with a tota) storage capacity of
656 fuel assemb)fes. These racks provided ddequate capacity for storage of
spent fusl through the end of the fourth refueling outage for Unit 1,
couglotod in the spring of 1995, To increase sgont fue storazo capacity at
CPSES, TU Electric wil install nine free stend ng. high density spent fuel
ltorA?o racks in SFP2, Although these high denst { racks originally included
Boraflex neutron absorbin material, TV Electric o ected to remove the
Boraflex because of recen indications of Boraflex ¢ radation at other
storoxo facilfties. The reracking will provide an y) imate :torago capacity
of 125] assenblies (556 ow density fue) assemdb)fes in SFP1 and 755 high
density fuel mssemblfes in $FP2).
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This evaluetion addresses the adequacy of the criticality, control of heavy
Toads, thermal-hydraulics, and structural aspects of the fu Electric 1icense
amendment submittal to increase the spent fuel storage capacity at CPSES. Tre
11censee provided additions) clarification to the thermal~ draulic portion of
this amendment during s site visit the week of April 16, ID‘I. and during @
conference call on October 6, 1995.

2.0 E!ALHII}DN
2.1 Critiea)ity

The Yow density racks will remain in SFP1 and provide a total storage capacity
of 556 assembiies with a nominal 16-inch center-to-center sguc!ng between
assemblfes. These racks have been previously found acceptable for
unrestricted storage of Westinghouse 17x17 fue) assemblfies enriched to a
maximum 6.0 weight percent (w/o) U-235.

fibe high fty racks to be installed in SFP2 contain 1470 tota! storage cell
\ocation{ with & nominal 9.0-inch center-to-center spacing. These racks
originally contained Boraflex as a neutron absorber. However, because of the
reported Borafiex deterforation problems observed at other storago facilities,
Tg Eloctr!c has elected to remove the Boraflex and replace 1t with & spacer
plate.

The analysis of the reactivity effects of fuel storage in SFP2 was performed
with the three-dimensional Monte Carloe code KENO-Va, with neutron cross
sections gendrated with the NITAUL-11 and XSDRNPH-S codes using the 227-group
ENDF /B-¥ cro’s-soction Tibrary. Since the KENO-Va code ICK!’O does not have
burnup capability, depletion analyses and the deternination of small
reactivity increments due to manufacturing tolerances were made with the two-
dimensional transport theory code, PHOENIX-P, which uses a 42 energy ’roup
nuclear data 1ibrary. These codes are widely used for the analysis of fuel
rack reactivity and have been benchmarked against results from numerous
critical expariments. These experiments simulate the CPSES spent fuel racks
as roalistically as possible with respect to parameters inportant to
rlact1v1£¥ such as enrichment and assomblg spacing. These two {ndependent
methods ) showed good agreement both with
experiment with each other, The intercomparison between different
analyticai hods 1s an acceptable technique for validating calculationa)
®ethods for nuclear criticality safety, To minimize the statistical
uncertainty of the KENO-Va calculations, & minimum of 60,000 neutron historfes
wore acoumslated 1n each calculation, fxporlonco has shown that this number
of historfes Ys sufficient to assure convergence of KENO-Va reactivity
calculatfons. The staff concludes that the annl{sis methods used are
acceptable and capable of predicting the reactiv ty of the CPSES storage recks
with a high dpgree of confidence.

The NRC acceplance criterion for criticality fs that the effective neutron
lmﬂzépiicnti factor (k) in the spent fue) poo! storage racks when fully
flooded by unborated water shall be no greater than 0,95, including

quﬂs (KENO-Va and PHOEN]IX-
e
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uncertainties at a 95/95 probabi)ity/confidence Tevel, under all conditions.
The criticality analyses were performed with several assumptions which tend to
maximize the vrack reactivity. These include:

(1) Unborated pool water moderation at a density of 1.0 g/cc.
(2) Assumption of infinite array of storage cells in a1l directions.
(3) Neutrom absorption ef ‘ect of structura) material 1s neglected.

The design s fuel assembly was a Westinghouse 17x17 Optimized Fue)
Assembly éOF . Calculations have shown that this is the most reactive fue)
assombly des¥gn st CPSES for the maximum enrichment considered.

Based on the above, the staff concludes that appropristely conservative
assumptions were made.

For the nomipal storage cell design, uncertainties due to water temperature
range, tole s in cell lattice spacing, cell inner diameter, stainless
steel thickness, and fuel enrichment and dons1t{ were accounted for. These
uncertainties were appropriatol{ determined et least at the 95/95
probability/confidence level., In addition, & calculations) bias and
uncertainty were determined from berchmark calculations as well as an
allowance fo: uncorta!nt¥ fn depletion calculations for those cases where
burnup credit 1s used. These biases and uncertainties meet the previously
stated NRC requirements and are, therevors, acceptable.

The 1icensee’s analysis using the acceptable methods discussed above has shown
that fresh fyel of 5.0 w/o U-235 nomina] enrichment stored in a one-out-of-
four 81/ ) c,nckorboard configuration results fn a maximum k.., of 0.9379,
including caleulationa) and nanufacturing uncertainties (95 percent/

95 gorcont). This meets the staff's criterion of k., no greater than 0.95
including #11 uncertainties at the $5/95 probabil{ty/conf{dence level and is,
therefore, table. A 1/4 checkerboard arrangement with empty cells means
that no two assemblies may be stored face adjacent or corner adjacent.

Simitar calc’lations have shown that fresh fue! assemblies with a nominal
enrichment of 2.9 w/o U-235 stored in a two-out-of-four (2/4) checkerboard
arrangement result fn a maximum (95 percent/95 percent) k.., of 0.9451. A 2/4
checkerboard rrangement with empty celis means that no two fuel assemblies
may be stored face adjacent. They may, however, be stored corner adjacent.

In order to store fuel with nominal enrichment greater than 2.9 w/o U-235, but
no greater than 5.0 w/o U-235, in a 2/4 checkerboard pattern, the concept of
burnup reactivity equivalencing was used. This concept s based on the
ro.ctivitz 450 associated with fuel depletion and has been previously
found acceptable by the NRC for use in pressurized water reactor (PWR) fue!
storage enalysis. A saries of reactivity calculations 13“:orfornnd to
generate & set of enrichment versus burnup ordered pairs which yteld an
equivalent for fuel stored in the CPSES high density SFP2 racks. The
results of these calculations indicate that & fresh 2.9 w/0 fuel assembly
yields the s rack resctivity as a nominally enriched 5.0 w/o assembly
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depieted to 16,500 MWD/MTU. In addition to the calculational and
manufacturing biases and uncertainties previously described, an uncertainty
associ/ted with the burnup dependent reactivities computed with PHOENIX-P was
accounted for in the reactivity equivalencing caleulations. Based on the good

agroomnnt tween PHOENIX-P predictions and measurements, the staff conc) T
that this u cortnia:g. which increases 1inearly from zero &t zero burnup to
0.01 ak at 30,000 /

MTU, s acceptable. This roactlvlt{ equivalencing
nothog ;: the standard one used for storage rack reactivity evaluations and 1s
acceptable,

A1thoug? not included in the burnup dependent criticality analyses, subso?uont
decay of Pu-24] with long-term storage results in a significant decrease in
reactivity. This will provide an 1ncr¢using subcriticality margin and further
compensate for any uncertafnty in the depletion calculations.

Most abnormal storage conditions will not result in an increase in the k, of
tho racks. However, 1t is possible to postulate events, such as the
inadvertent misloading of an assomblg with & burnup and enrichment combination
outside of the acceptable areas in T Figure §.6-1, which could 1ead to an
increase in peactivity. However, for such events credit may be taken for the
presence of poluble boron 1n the poo! water which s assured by administrative
grocoduros during fuel handling operations sfnce the staff does not require

he assumption of two unlikely, 1ndo?ondont concurrent events to ensure
protection apainst a criticality accident (6oublo Contingency Principle). The
plant procediures require that the boron concentration in the pool be
maintained between 2300 and 2500 ppm during operating modes, which s
confirmed by weekly surveillance measurements. The reduction in k,, caused
by the boron more than offsets the reactivity addition caused by credible
accidents. In fact, the 11censee has confirmed that a minimum boron
concentration of onfy 600 ppm boron would be adequate to assure that the
Timiting k., of 0.95 1s not exceeded.

The fol1ow1n$ TS changes have been proposed as a result of the requested spent
fuel pool reracking:

(1) 75 5.6.1 has bean separated into two specificatfons, MNew T$ 6.6.1.1
reflects the new requirements for fuel storage in Region 1 and Region 2 of the
spent fuel pool. New 1§ 6.5.1.2 reflects the storage requirements for fresh
fuel storage in the new (fresh) fuel storage racks.

(2) 7§ 5.6.3 has been modified to reflect the increased fuel pool storage
capacity to 1201 fuel assemb)fes.

Based on the mbove evaluation in Section 2.1, the staff finds these changes as
well as the associated Bases changes acceptable,

2.0 Lontro) of Heavy Loads

SFP1 currantly containg 20 Yow dcnslt{ racks with a tota) of 556 storage
cells, 38D of which were oceu fed following the Unit ) rcfuclin? outage in the
aprtng of 199:. SFP2 currently contatns no racks and 15 dry. The Yicensee
w111 Tnstal) nine high density, free standing, non-poisoned storage racks in
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SFP{. The configuration and type of racks in SFP1 will not be affected.
2::.$ .%:o reracking, SFP2 will not contain spent fuel or other {rradiated

To accomplish the rack installations, the new racks w111 be 1{ftes from the
Fuel Building loading bay and g!acod on & temporary platform between the two
spent fuel pools using the Fue Building Overhead Crane. The Fuel Building
Overhead Crane cannot travel over SFP] or SFP2. In their 1icensing report,
the T1censee states that the Fuel Buildin? Overhead Crane complies with the
criteria for s!nglo-failuro-proof cranes in accordance with the criteria
r:nog;;g in NUREG-0612, *Control of Heavy Loads at Nuclear Power Plants,*

uly ‘

The Ticenses also commits to using & single-failure-proof handling system
designed to heet the criteria of Section 5.1.6 of EG-0612, "Control of
Heavy Lokds pt Nuclear Power Plants,* July 1980, to transfer the racks from
the temporary platform to SFPZ2. In their 1icensing report, the licensee
maintaing thit the Rack Handling Crane (RHC) conforms to ANSI B30.2 and has a
capacity of 30,000 1bs, which exceeds the heaviest rack weight of 20,600 1bs,
The RHC wil) be instalied onto the trolley rails currently used by the fuel
hand1ing bridge crane. Mechanical stops will be installed on the trolley
rails to fsojate the refueling bridge and SFP1 from the reracking process.
The crane manufacturer will perform s rated load test and full performance
test prior t? shiRuont of the RHC and operatfonal tests, which will include a
14ft test using the heaviest rack, will be performed by the licensee after
installation and prior to 1ts use.

Single-fatlure-proof cranes and associated 11fting devices which conform to
the criteria of NUREG-0554 and NUREG-0612 satisfy the guidance of Rogulatory
Guide 1.13 and Section 9.1.5 of the Standard Review Plan (SRP), NUREG-0800,
and the roqu!rononts of the General Design Criteria 4 and 61 of Appendix A to
10 CFR Part 80 with regard to the design of heavy load handling systems. The
staff finds the 1icensee has committed to employ an scceptable heavy loads
hand’ 1ng system in the reracking process.

The 1lcensee ‘commits to employ operator training programs, crane inspection
plans, machariical stops, safe load paths, and use of specific procedures,
which omply with the criteria in Section §.1.1 of NUREG-0612, These plans
and comn{tments are conifstent with the approach of NUREG-0612 and the
guidance of Section 9.1.5 of the SRP and are, therefore, acceptable.

Based on the above evaluation in Section 2.2, the staff finds the proposed
changes as well as the associated Bases changes acceptable.

.3 Inarmal-Hedrau)ics
2.3.1 Soant Fue) Pog) Cooliny

The Spent Fue) Poo) Cooling and CIoanug System (SFPCCS) 15 designed to remove
the decay heat from the spent fuel that has been discharged from the station's
two nuclear reactors to efther of the site's two spent fuel pools. The SFPCCS
s designed ab 2 common system supporting both spent fuel pools. The system
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consists of two cooling loops, two purification loops, and one surface skimmer
Toop. Each Eooling 1oop consfsts of & 3600 gpm pua?. 13.6 Mbtu/hr heat

exc lngur‘ ahd associated piping and valves. A purification 1oop containing a
demineralizer g provided for sach cooling Yoop. Normally, one cooling loop
15 aligned ip a pool to provide coolin to the spent fusl, The Ticensee s
currently making modifications to the FPCCS and associated support systems to
allow the cobling loops to be Cross-connected.

In order to evaluate the total decay heat load, an inventory of 2820 fuel
essombiies accumu)ated through scheduled discharges was assumed to be present
in the ppols, |n addition to heat load from this {nventory additional heat
l1oads from the follows three scenarios were evaluated: (1) Maximum Design
Condition, z Maximum Summer Dosiyn Condition, and (3) Abnormal Maximum
Desfpn Condftion. The Maximum Des

refusling 1n one unit with the other unit o oratlng. bz planned event
typically octurs during the fall or the spring. The Maximum Summer 0031’n
d5sumes both unfts are operating during the hotter months of the year. The
Abnormal Max{mun Dosign Condition corresponds to an omoryancy core offload
while the other unft 13 on Tine, and can happen at any time of the year. The
heat Toad from the fnventory of 2820 fuel assemblies was wssumed to be
constant for a1l calculations and a perfod of 4.5 yoars of full power
operation was assumed for al) stored fuel, Discharges were conservatively
Assumed to start 100 hours after plant shutdown at a rate of 3 assemblies per
hour, coﬂplo&ing the full core offlosd 168 hours after shutdown. Convective
hoa} t;ansfo and evaporative cooling were not credited in the 1icenses's
analysis.

gn Condition corres nds to & norma)

The Yicensee performed transient calculations to evaluate bulk poo!
températures under the previously stated assumptions. The most Timiting
design basis scenarfo with ro?ard to bulk pool temperature was found to be &
normel full core offload (Max mum Design Conditfon) of 193 fuel assembl{es
coincident with o single fatlure of one cooling train. The pools were assumed
to contefn the maximum inventory of spent fue! (2820 fue) assenblfes) plus

4 assomblies recently discharge from the other unit for a total of
3107 assemblfes, For this analysis, the Ticonsee assumed 193 spaces remain
available for & full core offload of the other unit, and 86 s are Yocations
for & tota) inventory of 2386 {TS capacity 1s 1291). Under t e5e conditions,
the Ticensee talculated the bulk spent fue) pool temperature to be 191°F., The
final safety nalysis report (FSAR specifies a design temperature of 200°F
for SFP support System components, including the SFP purification system, and
the demineralizer resin s rated at 140°F. Even though the bulk poo!
temperature will exceed the demineralizer resin's rated temperature the
1icensee’s cafculations Indicate that the inlet temperature to the irrccs
purification loop wil) not exceed the demineralizer resin's rated temperature
oven under thp Maximum Design Condition heat load assuming o single faflure.
With both coo[inq trains available under Max {mum Doslyn Conditions, the
Ticense calculated the maximum temperature to be 139°F,

Althou'h longsterm exposure of concrete structures to temperatures 1n excess
of 160°F may Pesult 1n damogo to these structures, the staff does not consider
this to be a ¢oncern under the Maximum Desfgn Conditfons. Based on the
transtent nature of the SFP temperature, the continuously decreasing decay

FEB 9 ''96 '(4:30
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heat Toad of the SFP inventory, the conservative approach of the calculation,
and the heat transfer that exists through the concrete and through
evaporation, the staff concluded that the temperature will not exceed 150°F
for a period sufficient to cause structural damage.

Under the Abnormal Maximum Desfgn Conditions, which assumes & hest load from a
full core digcharged to the spent fue) pools after a 150 hour decay gorlod.
$4 fue! assemblies with a 36 day decay period, 94 sssemblfes with a 66 day
decay period, and the remainder of the pool fi11ed with spent fuel from
previous discharges, the bulk poo) temperature was calculated to be 176°F. A
single fatlure was not assumed cofncident with this scenario.

Since the postulated maximum normal SFP bulk temperature has not been found to
result in damege to structures or systems, the staff finds that the design of
the SFPCCS complies with the guidance fn Section 9.1.3 of the SRP with regard
to providing adequate cooling for the postulated spent fuel inventory under
normal full core offlcad operations. L(ikewise, the maximum SFP bulk

srature for the sbnormal full core offload condition assuming both trains
of SFp coolin! are in operation, was calculated to be bniow the temperature
associated with the onset of bulk boiling and, therefore, meets the guidance
0:03:5}10n 9.1.3 of the SRP for adequate SFP cocling under abnorma)
(3 ons.

2.3.2 Dacay Haat Calculation

The Ticensee ptated that the previous analysis used heat loads calculated in
sccordance with NRC Brench Technical Posftion ASB $-2, *Residual Decay Energy
for Light Water Reactors for Long Term Cooling," Rev. 2, July 1981, and
included bthet conservative assumptions. The staff por?ornnd confirnatory
decay heat Yobd calculations to verify the conclusion made by the 1icensee.
Results of our confirmatory calculations indicate that the Yicensee's decay
heat calculetions are conservative.

Based on our s:v1ow and cenfirmatory calculations, we find the gro osed
changes that were based on the 1icensee’s maximum decay heat calculations to
be acceptible,

2.3.3 Effectalof Bot)ing

The Ticensing rugort also evaluated the transient rus:onso of the SFP
following & camplete Yoss of all forced cooling resu ing in the heat-up and
eventual boiling of the SFP water. The calculated minimum time from the loss
of pool cooling unti) the pool botls 1s in excess of 3 hours for the most
severe scenario, with a boil off rate of 106 GPH. However, makeup water to
the pool can provided from the demineralized water su piy system in excess
of the max{ boil-off rate. In addition, the sefsmic Category I, Safety
Class #3 Reactor Water Makeup System égunsz is available to provide makeup
witer to the SFP from either units' RWMS at 210 GPM, and the local fire
Yrot tion stations can be aligned to the SFPs to provide an additions)

26 GPM, 1f necessary. Therefore, the staff finds thet the guidance of
Section 9.1.3 of the SRP {5 met with regard to provision of makeup water.
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2.3.4 Fus) Cladding Intagrity

In order to 'verify claddin' 1ntogrity is not threatened, the licenses
developed a mode! to celculate the maximum Jocal c)add! temperature. The
11censee’s mode) assumed fuel assembly Yoading pattern that maximized the need
for cooling by natural circulation. { flow cell blockage under these
conditions would have maximized the fuel assembly temperature due to the
relationship batween coolant velocity and the heat transfer coefficient. The
results of the Ticensee’s evaluation showed no boiling nside the cells with
an assumed B0 ‘orcont flow blockago. The 1icensee considers complete blockage
of the cell fkely due to the storage rack's configuration of large or
multiple flow openings.

The Ticensee a1so evaluated the effects of a complete loss of cooling where
the pool was allowed to bofl end makeup water was available to replace the
gool inventory. The results of the 1icensee’s evaluation indicated that, due

0 the effects of natural circulation, the fuel cladding temperature would
remain suffitfently Yow to preclude structura) fatlure.

Based on the above evaluation in Section 2.3, the staff finds the proposed
changes as w1l as the assocfated Bases changes acceptable.

2.4 Structyral Integrity
2.4.1 High Density Racks

The high dengity spent fuel storage recks are sefsmic Category ! oauipannt.
and are [0qu red to remain functional dur!ng and after & safe shutdown
earthquaks ($SE). TU Electric used a computer program, WECAN, for dynamic
analysis to dumonstrata the structura) sdequacy of the CPSES spent fue) rack
design under earthquake loading conditions. The proposed spent fuel stor:zo
racks are free-standing and self-supporting equipment, and are not attached to
the floor of the storage pool. A nonlinear dynamic mode) consisting of
inertfal masq elements, beam elements, stiffness elements, gap elements and
friction ¢! ts, as defined in the progran, were used to simulate three
dimensional amic behavior of the rack and the stored fus) assemb)ies
including frictiona) and hydrodynamic effects. The program calculated forces
and displacements at the nodes, and then obtained the detailed stress field in
the rack slements from the calculated noda) forces.

Two model analyses were performed: the 3-D single rack mode) analysis and the
3-D whole poo) multi-rac éHPNR) analysis. For the 3-D stn,lo rack model
analysis, a rack with the dimensions of 11 ft (width) x 14 ft (Tength) x 14 ft
$hoight wis considered for the calculation of stresses and displacements.

he rack was analyzed with two (fully and pnrtinlly& Toaded conditions and two
different coafficients of friction (u«0.2 and 0.8) between the rack and the
pool floor to fdentify the worst case response for rack movement and for rack
member stresses. In the WPMR mode) analysis, all nine (9) racks were
considered to_investigate the fluid-structure interaction effects between
racks and poo) walls as well as those among the racks.
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The satsmic analyses were performed utilizing the direct 1ntotrction time-
history method. One set of three artificial time histories (two horizontal
and one vertical acceleration time histories) were generated from the design
response spectra defined in the FSAR, TU Electric demonstrated the adequacy
of the single artificial time history set used for the seismic analyses b
satisfying requirements of both envelopi dcsi,n response spectra as well as
matching & terget power spectra) donsity:xgso) unction compatible with the
design response spectra as discussed in Section 3.7.1.

A total of elght (8) 3-D single rack mode) analyses were :orforuod. The
results of the analyses show that the maximum d splacement of the reck s at
the top cornbr and 15 about 0.28 inch assuring that there are no rack-to-wall
or rack-to-rpck impacts under the load combinations (Level A, B and D service
Timits), The analyses results indicate that there are Targe safety margins in
the rack design against overturning as evidenced by the small rack movements
and, thereby, the structural 1ntogr1ty and stability of the racks and fue)
assemblfes n‘o maintained. In addition, the calculated stresses in tension,
compression, bending, combined flexure and ressfon, and combined flexure
and tensfon were compared with corresponding allowable stresses specified in
ASME Bofler gnd Pressure Vessel Code (1980 edition), Section 111,

Subsection NF. The results show that a1 induced stresses under the load
°°'°‘”f§£§"""‘ smaller than the corres ing allowable stresses specified
in the ASME Code fndicating that the rack design is adequate,

In the 3-D WPMR analyses, a1) nine racks were considered and were subjected to
the Yoad combinations. The results of the multi-rack analysis indicate that
the calcylated stresses on a rack are smaller than the corres onding allowable
stresses in the ASME Code as shown in Table 11.1 (Reference :f. In addition
the resuits ghow that there are no rack-to-wall or rack-to-rack fmpacts as tﬁo
result of & SSE; assuring that the structural integrity and stability of the
racks are maintained.

TU Electric 4150 calculated the weld stresses of the rack under the dynamic
Toading conditfons. Table 4.1 of Reference | shows the retio of the
calculated wald stress with respect to the tllowable stresses specified in the
ASME Code. The calculated factors of sefety are in the range of 1.13 to 1.95
indicating that the weld connection design of the rack 1s adequate.

Based on: (1) the TU Electric's comprehensive parametric study, (2) large
factor of safety of the induced stresses and strains of the rack when they are
compared to the corresponding allowables provided fn the ASME Botler and
Pressure Vesse) Code, and (:I TU Electric’s overall structura) integrity and
ctubilitg conclusions supported by both cin?lo rack and multf-rack analyses,
the staff concludes that the rack modules wil) perform their safety function
and maintain their structura) integrity under postulated Yoading conditions
and, thereforp, are acceptable.

{

However, 1t 1§ quite 11kely that the racks will move during or after seismic
svents. Therpfore, TU Electric is required to institute a surveillance
:rogrn. that ntsocts and maintains the ort Innii{ installed rack gaps after
he occurrence of an earthquake equivalent to or larger than an operating
basis earthquhke (OBE), 1f any occurs. In addftfon, 1f TU Electric finds any
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discrepancy after rack fnsta)lation indicating that the as-built clearances

between the ptorage racks and the spent fuel pool walls are Tess than those

assumed in the analysis of Reference 1, TV Electric 1s required to perform a

;ggsoqu:nt appropriate analysis and submit its analysis results for further
rev

2.4.¢ Soant fuel Storage Poo)

The spent fup) pool structure is ¢ reinforced concrete structure and s
designed as § seismic Cetegory I structure. The dimensicns of the CPSES pool
structure ary approximately 30 feet wide, 40 feet long and 41.5 feet high with
€ feet thick reinforced concrete. The interna! surfece of the pool structure
s Tined with stafnless stee) to ensure water tight integrity.

The pool structure was analyzed by using the finfte element computer program,
ANSYS, to demonstrate the adequacy of the pool structure with fully loaded
high density racks. The pool structure with the racks wes subjected to the
Toad combinations specified in the CPSES FSAR including thermai loadings.

The table (Dtgo 4-37 of Reference 1) shows the predicted factors of safety
varying from 1.23 to 3.44 for the concrete walls and slab. In view of the
calculated factors of safety, the staff concludes that the TU Electric pool
structursl analysis demonstrates the sdequacy and fntegrity of the poo)
structure unaor full fue! loading, thermal Toading and SSE loading conditions.
Thus, the stdrage fuel pool design s zcceptable.

2.4.3 Eug) Hendling Accidant

The following three ro!uoling accident cases were evaluated by TU Electric:
(1) drop of & fuel assembly through & ty cell onto the baseplate of the
reck structure, (2) drop of & fuel ass l‘ and control rod assembly onto the
top of the rack structure from a drop height of 3.5 feet in a straight
ettitude, and (3) same drop as Case (2) except the impacting mass 15 at an
inclined attitude.

The analyses results show that the oad transmitted to the Viner through the
rack structure s proporig distributed through the bearing pads loca‘e near
the fuel handling area, therefore, the 1iner would not be damaged by the
impact. The staff reviewed the TU Electric's analyses results submitted
(Reference 1), and concurs with fts findings. They are scceptable based on
tz:dzu Electric's structural integrity conclusions supported by the parametric
studies.

Although TU Evectric demonstrated the structural fnt rity of the rack modules
due to a drop of fue! assembly and control rod assembly onto the to? and
bottom of the rack structure, it 15, however, quite 14 ol{ that 2 Tiner would
be damaged 1f a fue) assembly 15 dropped directly on the 1iner and ceuse
Teakege of water through the structurally fafled Yiner. Therefore, TU
Electric 95 rbguired to establish a safe Toad path that will prevent or wil)
not increase the probability of an accidenta) dropping of a fue) assembly onto
the 1iner of the spent fuel pool structure.
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Based on the above evaluation in Section 2.4, the steff finds the proposed
changes as well as the éssocfated Bases changes acceptable,

::1 Lritichlisy

Based on the raview described above fn Section 2.1, the staff finds the
criticality pspects of the propesed increase in the storage capacity of the
CPSES spent Fuel poo! storage racks are acceptable and meet the requirements
of General ti,n Criterion 62 for the prevention of criticality in fue)
storage and han 1ing. Therefore, the proposed change to the CPSES 1§ 6.6.3 is
acceptable with regard to criticality,

3.2 Lontrol of Heavy Loads and Thermal-Hydraylics

The staff dozorminod that the 1icensee's commitment to comply with the

criteria of NUREG-0612 with rogard to the control of heavy loads during the

rorccking 15 accepteble. The fcensee’s analysis demonstrated the edequacy of
n

SFP cool nd mekeup water systems in sug:ort!n’ the incressed decay heat
Toad .b 1 : d by the reracking process. ¢ staff found the anelysis
acceptable

sddressing the gotont1|l SFP thermal-hydraulic concerns. The
Ticensee's evaluation o Tocal cladding temperature provides additiona)
Assurance that SFP cooling 1s adequate to protect cledding integrity following
the proposed reracking.

Based on the review described above in “ections 2.2 and 2.3, the staff finds
the control of heavy loads and thermal-hydraulic aspects of the progosod SFP
increase acceptable., The staff #is0 found the proposed chango to the CPSES TS
l.sii to be sccepteble with regard to the tota! capacity of the spent fue!
pools.

However, an 1ssue associated with spent fue) pool cooling adequacy was
1dont1fiod in NRC Information Notice $3-83, "Potential Loss Spent Fuel Poo)
Cooling Following & Loss of Coolant Accident (LOCA{.' October 7, 1993, and in
¢ 10 CFR Part 21 notification, dated November 27, 1992. The staff {s
evaluating this fssue, as well 85 broader {ssues associated with spent fue)
storo?o safety, as part of the NRC Yonnric fssue evaluetion process. If the
eneric review concludes that additional requirements in the area of spent
uel fool safety are warranted, the staff will address those requirements to
the Ticense under separete cover,

3.3 Structyral Integrity

Based on the review and evaluation described sbove 1n Section 2.4 of the TV
Electric’'s submitta) Reference 1), and tdditfona] {nformation and analysis
grovidod by Electric (References 2, 3, 4, and 5), the staff concludes that
V Elercric’'s structura) analysis and design of the spent fuel reck modules
&g the SFP structure are tdequate to withstand the e fects of the required
Toads., The ahalysis and design are in complfance with the current 1icensing
basis set forth in the FSAR and applicable grovisions of the SRP and
therefors, arp dcceptable provided that TU Electric commits (1) to fmplement o
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surnmmmmru that fnspects and maintains the originally installed rack
8: s after occurrence of an sarthquake equivalent to or Targer than an

o (2) to submit analysis results for NRC review 1f any discrepancy 1s found
efter rack fnstallation that the as-built clearances betwsen the storage racks
and the s fue) goo\ walls are Tess than those assumed in the analysis of
Reference 1, and (3) to establish a sefe 1oad path that will prevent or wil)
not ncrease the probabilfty of an accidental dropping of & fuel assembly onto
the Tiner of the spent fuel pool structurs.

¢.0 STATE CONSULTATION

In sccordanch with the Commission's rogulmom. the Texas Stste official was
notified :f @ proposed {ssuance of the smendments. The State official had
no comments.

6.0 EMVIROMMENTAL CONSIDFRATION

Pursuant to JO CFR 61.21. 81.32, and 61.35, an environmental assessment and
finding of np significant impact was published in the “ﬁf“ on
February §, 1996 (6] FR 5042). Accom:?{. based upon environmenta!
assessment, the Commissfon has determined that fssuance of this amendment wil)
not have » significant effect on the quality of the human environment.

6.0 CONCLURION

The Commission has concluded, based on the considerations discussed above,
that: (“ there 1s reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, (z‘ such
activities will be conducted in complfance with the Commission's regulations,
and (3) the {ssuance of the amendments will not be fnimical to the common
defense and gecurity or to the health and safety of the public.

Principal Contributors: Laurence Kopg
Christopher Gratton
Yong Kim

Date: February 9, 1996
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