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SAFETY SVALUATION 8Y THE CFFICE OF NUCLEAR REACTOR REGULATION

RELATING 7O ODIFICATION OF TME SPENT FLEL STORAGE 2ACKS
FACILITY JPERATING LICENSE NO. NPF -4

JIRGINIA ELECTRIC AND POWER COMPANY
NORTH ANNA POWER STATION, UNITS ! AND 2

JOCKET NOS. 50-338 AND 30-339

POOR GRIGINAL

INTRODUCTICN

in a Tetter datea May 1, 1.78, the Yirginia Zlectric and ower Company
requested an amenament 0 Facility COperating License No. '1PF-d4 %3 ‘nerease
the spent fuel storage capacity of the fuel pool for the North Anna Sower
Station, Units ! ang Z, from the present capacity of 400 fuel assemdlies
\épproximately 2-1/2 cores; to 366 fuel assemdblias (approximately 5 cores).
The axpandea storage cacacity would allow the storage of all spent “uel

0 Se generated Dy the operation of Yorth Anna Sower Station, Units |

anag 2, from the present until about 1987 and sti1] provide storage space
for the discharge of a full core !cading.

SVALUATICN

Criticality
The cresent socent ‘uel storage racks, wnich utilize a center-to-center

spacing of 21 inches, wouia be removed ana replaced with new stainless
steel racks ut1l12'ng a center-to-center spacing of 14 inches detween
‘ndividual storage cans (ceils). The !icensee has srovided a criticalfty
inalysis ut11i2ing these revised spent fuel storage rack dimensicns for
normal, abnormal, ang accident conditions. A fresn fuel enrichment of

3.5 weight cercent uranium 235 was issumeg ang the water in the g0l

was issumed "2 De it 28 degrees Fahrenneit and o de free of salunie Yoren.
ireait was taken ‘or the neutron poisoning effect of the stainless stael
cans, dut for no other poisons in the racks. The fuel rack array wus
dssumed %0 De Infinite in all three zimensions.

"he !icensee serformed calculations Jsing the NUS Corporation version

of the LEOPARD Code, wnich has deen /erified by zomparison with critical
exceriments. Further verification was done by comoarison of selected
cases with results of KENO calcuiations. From these comparisaons, 32
caiculational uncertainty was obtained. Sengitivity studies were cer-
formes which investigated the effect of lattice :itch Jincertainties,
incertainties 'n Ihickness ind composition of “he stainiess steel

cans, vartations 'n cocl temperature, ang uncertainties in -he ‘uel
enrichment. The Leopara Code ang <ENO Code are ‘ndustry standarss wnich
have Jeen serified oy excer'ment ind, therefore, we ‘ind these calcuiational
Tethces o Se iccestaole.



The calculations resulted ‘n 2 nominal effective multiplication facser

« affective)* of 0.289 for the racks and 1 value of 0.924 when 3!}
«ncertainties were algeoraically comdined. This <alue 1s more conservative
“han our acceptance criterton of 3,35, as specified 'n Section 3.1.2 of
the 3tangard Seview °lan, ing 15, therefore, accectadle Additionally,
there 's in existing zechnical spec:ficaticn ‘n she North Anna ccerating
Ticense wnicn limits « affective 'n the spent fuel ;col to 0.95.

The 1imiting accident condition is that in which an assemols /without
tainiess steel can) 1s placed next to *he storage rack array at the
closest point (5 'nch water gac) permitted 5y a mechanical restriction

on *he rack. Thie -“esuited in an increase of the effective multiplication
factor ‘k affective) of less than 0.1 percent ¢ 0.325) which meets our
icceptance criterion of 0.95 ana s, therefore, accestadle.

Jesign

The spent fuei jool 's i reinforced concrete seismic Category [ structure
with a 1/4 ‘ncn thick stainless stee! liner. The spent “uel ool is
‘ocated 1n the fuei duilaing which 1s sugperted 0y a reinforceag concrete
mat on bedrock.

The modifiec storage rack design will sreclude storage of Fuel issemdlfes
'n other than their orescridbed lccations as i1d the racks Seing replaced.
The new storage racks are classifiec as seismic Category [ and the design
'S 'n accordance with the applicadble portions of Sections 2.7 ang 3.3

of the Standard Review 2lan constidering loads, lcad campinations ind
structural acceotance criterfa. The oroposed storage rack cesign ‘s

3ls0 ‘n accord with the recommendations of Reguiatory Suide 1.29, “leismic
Jestgn Classification”. OJesign codes are dased on Part | of -he American
institute of Steel! Construction “Scecification for the Cesign, Fabrication
and Irection of Structural Steel for 3uildings," dated February 12, 1969
ing ‘ts Supolements 1, 2 and I “or their elastic design nethodo! gy

ing allowadle siress critarta, Yield strengths we=e abtatned “rom
ioprooriate American Soctety of Mechanical fagineers 30ilar ind ressure
/essel Ccce, Section [ tables for stainless stee! structures ind “he
“merican institute of Steei Construction “Manual 3f Steel Zonstruction®
#as used for guicance %o determine the allowadble design stresses. we

fina the coges and stancaras used 'n The 2esign 3f the 73w storage r~acks
%0 Je in compliance with =he Stancars Review °lan ang, therefore, accentaole.,

The aoceling and anaiytical nethoas “or seismic inalysis of the spent “ue!
storage racxs are 'n comoltance with the recommendations of Sect:ans I.7 ana
3.3 2f the Stancard leview 2lan, 2acks ire modaled ‘n getat! JSINQ deam and

R o g ey i A " : SR 3 i e

k 2T7aclive 'S the ~atic of neutrons ‘rom fissions in each generatiaon o
the total number Tost By 20Ssorocton ang leakage in the sreceecing enerait-ons,
"5 acnteve criticality in “inite system, k affective aust equal 1.3
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slate finite elements with consigeration of jacs Setween assendl‘es and
suomergence 'n !'quid, A response scectrum ~odal! dynamic inalysis 's amployed
for seismic Jesign and :ne resconse scectira Jsed ‘or the operating dasis
earthquake ang safe shutcown 2arthouake are “he same 3s *hose .sed in

cther ‘orth Anna Power Station, Units ! ang 2, seismic Category . structures.
The “uel ~acks could slide under seismic congitions, but will be designed
3gainst tipping and overturning. The proposed modification does 7ot change
the phystical configuration of the spent fuel pool. <owever, “wo addit<or:!
floor pads to accommodate seismic loads from the droposec ‘uel storage racks
are presently ‘nstalled in the fuel 2col. T™his installation was cerformed
Sefore the issuance of the operating license for Unit 1. The additional
empecments or Jads, which are anchorec¢ to the concrete via use of rock

ancner Jolts, have teen seismicaily designed and analyzed, and would not
‘mpair the structurai integrity of the zool structure nor cause any leakage
sruolem,

4e have cetermined that, aithough the icad in the fuel 00l will e more
“han twice the original 'oagd, no significant set:lement of the fue! building
'S expected secause the fuel duilding s supported by a reinforced concrete
mat on dedrock as stated above.

#e conclude that the proposed spent fuel storage racks do not involve any
stgnificant change ‘n design methods anc criteria of structures, nor cause
any cotential prodiem in structural integrity and are, therefore, acceotadble.

Materials

The materials to %e used ‘or constructicn af the spent ‘uel storage racks
have deen ‘dentified Dy specification and found %0 Se in conformance with
the requireme~ts of Section [II of the American Scciety cof “echanical
ingineers ASME, Boiler and Pressure Jessel Ccde. The mechanical srogert-es
f the selectea natertal satisfy Apgenaix [ of Section [II of the Anerican
ety Jf Mechanical Ingineers 3oiler and Sressure ‘essel Code ang Sarts

~ .y

» 3 ang © of Section [I af the Code.

The revised spent fuel storage rack material is Tyse 304 iustenitic stainless
steel is was the crevious material. Tyje 204 is compatible with “he expec:tad
environment, as Jroven Dy testing ang satisfactory cast service cerformance.
Therefore, jeneral corrosion of the matertal will 2e neqgligidle. 3Salvanic
corrosion s 3avorded since stainless steel Type 204 materta! ‘3 also used

‘n The construction of the dase structure ingle 2lites, ambecment zlates

ang “he sgent ool |iner.

The controls o Je 'mposed .con the “abrecatisn of the iustentsic stai ass
steel matertal used in the comstruction of the spent ‘uel starage ~acks
sat'sfy the raquirements 3f lequiatory 3utde '.11, "Contrai 3f ferrite

.

-entant of Ctatnless Steei wela Yetal" ina Smertcan tational 3tandard

instriute ANSI) Stangara M5.1.1, "Cleantng of TTuic Systems ang issoctatec
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Components Juring the Zonstructian “hase of uclear “ower 2lants.” The
welaing procedures and he welcers are jualified in accordance with “he
requirements of Section X of the American Society of “echanical iIngineers
301'er ang ressure Vessel Coge.

Since materiais selecton, fabrication ;ractices and cleaning procequres

will e gerformed ‘n accordance with the ~equirements of the iSME Code,

the ANS! standard and the regulatory guide referenced ibove, we zonc!ude -hat
there 15 reasonadle issurance that *he spent fuel storage racks will serform
satisfactorily 'n service.

Safevy Anaivsis

in Section 2.1,. of the North Anna Power Station, Units ! and 2 Safety
“raluation Rerort, we concluded that “he fuel handling system an¢ “acili-
ties design s«as not in conformance with paragraph C.5 of 2ugulatery Guide
1,13, "Fuel Storage Facility Design Basis®, regaraing prevention of moviag
cranes car-ying heavy 1oads into the vicinity of the pool ind was not
acceptadle. Sudsequent to the fssuance of the Safety Svaluation Regort,

the licensee modified the design of the spent fuel pool to provide a wall
between the spent fuel storage area and the fuel! cask loading it %o preclude
damage o stored fuel in the event of 4 cask drop. Our evaluaticn 3f this
modification ts contained 'n Section 2.0 of Supplement 3 to *he Safery
ivaluation Report, dated Cecember 1377, e determined hat =he licensee's
modification %o prevent she zotential damage from a cask drop was acceptable,
The proposed increased spent fuel storage rack design will not iffect

“his conclusion since there will e no structural modifications nade "2

the spent fuel 200! ar the separating wall,

“e Nave underway i jener‘c review of 10ad handling cperations ‘n the vicinity
of scent fuel 200ls o determine the 'ikelihood of a heavy !oad ‘mpacting
‘uel *n the ool ana, 'f necessary, :he ~adiological conseauences of such

4 event. However to minimize the dropping of neavy loads on “he spent “uel
socl, Section 3.3.7 of the Techn: .al Specifications for the North inna Jower
Statton Unit | cperating license l1imits !oads aver the irradiated assemd|‘es
'n the 200! o 3250 pounds. This is the approximate weight of a single
155embly which was used in the cesign basis ‘uel alement drop analysts
itscussed Seiow. Therefore, we conclude *hat “he likelihood of 3 neavy 'caag
nanaling sccigent ts sufficiently smal! 5o that the acceptapility af she
-roposea fodification ‘s not iffected, ang that no saditional restrictans
n Tcad handling cperations 'n the vicinity of the scent “uel 200! ire
necessdry while Jur Jeneric ~eview 'S underway.
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in Section 15.4 of the Safety tvaluation Regort for the ‘orth inna Jower
Statfon, Lnits ! ang 2, datec June 4, 1375, we evaluatea “he radialogical
consecuences f 2 postulated ‘uel handling accicent (cesign dasis avent)
'n the spent fuel storage area, ana determined that *he resultant offsite
Joses 3re well witnin the guigelines of 10 CFR 2art 100. The analysis

for this evaluation conservatively assumed that an 2lement that had
Joerated 'n the maximun power region of the core and hacd decayed for a
ninimum cooling time, is dropped the full height %o the bdottom of the
scent fuel pool and all of the cladding ‘s zamaged. The consequences

of an 2lement dropped onto the storage racks would be less severe since
the €'rst rack supports extend aoove the stored fuel assemblies -hemse!ves
ang the droo height woulc e significantly less. The 2rocosea foutling

of the storage capacity of the spent fuel 200! will not change “he results
of the ioove evaluation since the same under!yi'ng iassumptions are s2°1)
valta. Therefore, we conclude that the sroposed modifications will aot
Tncrease the radiclogical consequences of the costulated design Sasis

fuel handling acciaent.

The “lood design criteria for the Yorth Anna Power Station, Units 1 ang

2, was evaluated in Section 3.4 of the Safety Zvaluat:on Report, and

founa scceoctadle to preserve the structural integriiy of seismic Category !
structures ang setsmic Category [ systems and components within -hese
structures. The lesign criterion “or the %ornado nissile arotection “or
the factlity was such that tornado-generated missiles would not cause
damage t2 more than one spent fuel assembly within the spent “uel scol.
This matter was evaluated in Sections 1.5 and 3.1.2 of “he Safety Evaluation
leport and our dasis for accepting the design of the “uel duilding ana
spent ‘uel pool, with regara to missile protection, was that Shere ‘s

2 Tow oropability that a tornado-generated m13sile would damage sufficient
fuel assemplies to cause offsite doses in axcess of 10 CFR 2ar '00.

The cesign 2rovisions for protection ‘rom flood and tornado missilas are
snaffectea dy the Droposed modification ana irz, therefore, accaptadle.

Jn the “asts of the ibove, we concluge “hat the increase in the number
of assemolies in the fuel storage ool of *he North Anna “ower Station,
Jnits 1 and 2, will not increase the offsite ragiclogical consecuences
Jeyond the design dasis ‘uel handling accicent.

“hermal inalvers
————————————
“e nad previgusly “ouna the design “or she spent “uel 200! zooling ing

Jurtfication system o de acceptacle, is discussed ‘n Secsion 3.1.1 3f
the Safety Zvaluation 2ecors.
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The !icensee has performed a design neat load calculation for the existing
soent “uei pool coo’ing system assuming 266 spent fuel assemolies in ‘he
200! anc that the glant haa operatea at a power streich rating of 2990
megawatts thermal. We have serformed an independent evaluation of the
capabrlity of the spent fuel ool coc'ing ang purification system %o
handle the ncreased cooling regquirements resulting from *he additional
spent fuel storage witho.. nodification to the system. For this evaluation,
we conservatively assumed that the decay heat 'oad “or the 200l hassd on
Dack %o back annual refuelings of each unit would include the heat locad
from 3 third of a core from one unit at 2quilibrium conditions which is
placed in the pool 150 nours after reactor shutdown plus *he heat load
from 3 third of 2 core from the other unit placed 'n the pool 150 nours
after reactor snutdown, 35 days creviously and 16 previous one-thirg zore
annual cyclic refueling discharges.

fach spent fuel pocling cocling system is designed for a heat removal
capapility of 36.8 million Sritish shermal units (BTU) per hour. Our
evaluation verifies that the revised normal spent fuel heat 1oad wil! de
19.4 mi1lion 3ritish thermal units per nour which 1s an incremental

increase of 5.6 million British thermal units per hour (40 percent increase)
attributapie to the proposed modifications. The present system is adequate
for removing this incremental increase in heat load, and it results ‘n an
‘ncrease ‘n the heat load to the service water system of approximately <ive
cercent.

ur evaluation of tne sgent fue! pool cooling system for the original

E | storage configuration, as presented ‘n Section 9.1.3 of the Safety

uation Report, aisclosed that the spent fuel pocl cooling system will
maintain the pool water temperature delow 140 segrees Fahrenneit assuming
a total spent fuel inventory of one third of a core ana Selow 170 degrees
Fanrenhe1t for emergency conditions where *otal spent fuel ‘nventory of
one plus one third core at equilibrium conditions is stored. Our evaluation
of the oroposed spent “uel pool modification has serified that the existing
spert fuel 200! cooling system can also maintain these scecified “emperatyres
for the oroposec mocification. Therefore, we find “hat the existing soent
fuel 200l cooling system is acceptadble for the sroposed modifications.

The naximum loaa an the “yel pocl sur: fication sortion of *he system aoccurs
luring ~efueling operations when fuel ‘s Seing moved ar wnen Targer *han
normal amounts of sefective fue! are stored *n *he ~acks. ~he sur‘ficat<on
sertion of “he system has the design capapility of accommodating any
anticipatad ‘ncrease ‘n the amount of stored defective ‘uel resuiting “ram
the increase !n the storage capacity.

-5
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un tne 2asis of our review, we concluge that tne oresent cocling ang
surificat:ion Capcacty of the spent fue! scol #ill e sufficient ¢
nangle tne 'ncremental neat lcad and potent:ial water guality aegradation
'n the pcol that ..uld de acdea by the =ccification and tnat the sgent
fuel p00l cooling ang surification system *s acceptadie for tne sroposed
moci1fication.

R2giaticn 2rotection

The iicensee plans %o ocerform the modification o the soent fue! ool

storage capacity prior to any contact with radicactivly contaminated spent

fuel 2001 storage coglant ana shielding water. [f this takes place, there will
Je no cersonnel raciation expgosure associated with the modification. In

the event that the moaificat on takes place after spent fuel is storeg 'n

“he spent fuel storage pocl, '“en there will de some radiation exposure

to the plant personne! who replace the racks :rat nave been exposed %0
radicactively contaminated ccolant, Based cn ‘nformation that we have

on axposures to ;ersonne! from pressurized water reactors which alreaay

have modifiea their spent “uel storage ocools, we would axpect the exposure

at the lorth Anna Power Station, Units | ang 2, to be less than 20 man-ren.
This installation ‘s expected to be cerformed only once during the

'tfetime of the station and, therefore, any resultant exposure would

represent only a small fraction of the total -an-rem durden from axpected |
occupational expgosure. This small increase 'n radiation exposure will ~at
affect the licensee's apility to maintatn inaividual occupational doses

as low as {5 reasonably achievadle ana within the limits of 10 CFR 20,

#e Nave 2vai.lLated the radiation protection design “eatures =0 assure -hat
occupational ~aaiation exposures %o olant zersonnel Jue %o “he aroposed
mogification will not significantly increase.

Although 1t °s 2xpected that the adaitional spent “uel *n the pooi will
increase the amount of corrosion and €issicn 2roducts ‘ntroduced ‘nto the
cooling water -0 some extent, as noted iabove in Section 2.3, the existing
cyrification system will provide adequate ~emoval of shose nuclides =2
assure that the radiation fields will not axceea 1.3 %3 3.C millirem ser
hour at w#aist level at the egge of zhe 000i. we consicer “hesa radtat:on
€ielas and resultant 2xgosures during ‘uel nanaling operations =g se
acceptacia. aaditionally, the licensee arovidea icsual radiation fielq zarta |
arg ~agration exposure data ‘rom thetlr Surry ower Ctation, Units | ing 2
Jocket Nos. 30280 anc 30-331) wnich has a spent ‘ue! storage zapacity ind
lesign simiiar t¢ that Jroocsec “or the Yorth Anna “awer Station, Units !
ang 2. The ragtaticn snield water in the stcrage cool wil! srovige adecuate
snielaing for the icaitional ‘uel 2lements 3ased an Jperating axcertaice

'

it the Surry “ower Station, unmits | ana I, the excosure Jof jerscnnei :3 3irtorne

radicacsivity will 2e¢ within zhe !imits of 10 CFR Par 20.
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scsoraingly, we concluge that storing idditional fue! in the spent “uel
200! wil! not result in any significant increase in doses recetved dy
Jccupaticnal workers ana that she radiation protection des‘gn s iaccectaoie
w1thout change for the Jroposed ~adification,

.ndustrial Security

4 Nave reviewed he 2roposed modification with respect to ‘ndustrial
sabotage. we consider the “uyel array compaction n the spent ‘uel 200!
“0 have no effect or relevance to the security alan for the ‘lorth inna
ower Staticn, Units ! and 2. Jur conclusion is Dased on the “act that
the scent fuel jcol fs designated as a /7tal area. As 2 vital area, it
's afforged the arotection required 5y 10 CF2 lection 73.33 %o aravide
n1gh assurance against suscessful industrial sapbotage Sy doth of the
following:

1) A determined violent external assault, attack by stealth, or
deceptive actions, of several persons with the “ollowing atzridutes,
assistance and equioment: (1) well-trained (including nilitary
tratning ana skills) and cedicated individuals, /it) ‘nsice
assistance which may 'nclude 2 knowledgeable individual who attempts
"0 darticipate 'n doth 3 jassive role ‘a.g., srovide 'nformation)
ing an active role (e.g., faciiitate entrance and exit, disaple
alarms and communications, participate in viglent atsack), (1it1)

\\' suitadble weapons, up %2 and including hana-he'd automasic weapons,
‘~\5 equipped with silencers and having effective lang range :Ys

.1¥) hand-carried equigment, including incapacitating age and
axolosives for use as tools of antry or otherwise cestrayir ‘he
reactor ‘ntegrity, and

2) An ‘nternal “hreat of an ‘nsiger, ‘ncluging an empicyee /‘n auy
positian).

{1 'ignt 2f the idove, compaction of the ‘uel array 1n the scent fuel

storage Jcol does not change the reguired 'evel 2f arotect:on nor -he

structural design of the external zarriers 3f the 200l 32gainst the

threat of ingustrial sacotage.

SUMVARY
Jur avaluat:on supporss the conclusion <hat *he :roposed nogificat:on

2 T'e scent “uel 260l for the North inna Sower Station, Units ! ang 2
3 acceptadbia zecause:

o R 1026
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1) The cnysical design of the new s:torage racks will preclude
criticality for any moderating condition with the !imits imposed.

(2) The spent fuel! 00l cooling system has adequate cooling capacity.

(3) The increase 'n occupational radiation exposure o ‘ndividuals
que to the storage of agaitional fuel ‘n the spent fuel pool
would be negliigidle,

(4) The installation and use of the new fuel racks can be accomplished
safely.

5) The ltkelihood of an acctdent involving heavy !cads in =he vicinity
of the spent fuel ool 1s not affected by “he procosed modification
ang 's sufficiently small that no adaitional restrictions on !gad
hanaling operations 'n the vicinity of the spent fuel poo! are necessary
while our generic review 15 underway.

(6) The structural gesign ana the materials of construction ire
adeguate and meet the applicable design zriteria.

CONCLUSION

dased on the considerations discussed above we conclude that: (1) there

's reascnable assurance that the health and afety of *he pudlic will

not De endangered Dy cperaticn in the propo :d manner, ancd (2) such activitias
#111 de conducted n compliance with the Cor 11ssion's requiations and

the ‘ssuance of this amendment will not de inimical %o the zommon defense

and security or the nealth ana safety "af the rublic.

.
.
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