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CUBIECT: ST I LT, WIGHeDTNSITY SPELT FULL STORAGE RACK®

Jn Thurscay, Auoust U4, Islc, we wel with representatives of General
Clectric Company {Wl), Tennessee Yalley Authority (TvA), Worthern States
Fower Coupery (NST) ans Brooks suc Periins Incerperated (BAP) to oiscuss
the swelling noteg by NSP {n the four G Figh Density Spent Fuel Storane
racks which were recently tastalled In the fhonticells snent fuel pool
(5F¥)s A 11st of attendoes is enclosed, A previovs meeting hao Leen
neld with the above four erganizations on June 9, 1976, to discuss

swelling moted o tee GE racks during faorication of the racks for
Monticello ang Srowns Ferrs,

Oy letter dated April 14, 1376, the Commissien 1ssued Amendeent No, 34
to Operatine Licenss No, OPR<2? authorizime Northern States Power
Lomnany to Increase Lhe storage capacity of the Monticello SFP from 740
to 2237 spent fuel asseamultes esing nigh densfty storage racks supplied
by G The GC storace racks consist of & number of square tubes fastened
together at the coraers as shown 1n Figure 1, The tupes consist of
concertric inmer and outer square shrouds of Type 304 stainless steel
which fatecrally encapsulate Bora) meutron sosorber olates. The boral
plates consist of 2 matrix of 35% Boron Carciue and Type 1100 alemingn,
clac on both sfdes =ith Type 11X alunings, The faner tube of Type 304
stainless steel 15 36 afls tafch: the owter stainiess tube 15 90 mfls
thick, A cut-awa; sieteh showing 2 typtcel tube anc how they are joined
toncther 15 shown s Figure 2, The tuhes are sopplien to GE oy Broeks
dod Perking, wie s 2Ys0 supplying simflar tuses {1.e., Soral
encapsuleted In stlainless steel) to Exxom Corporatice for proposed use
8t Sales and Coor anc to Huclear Service Corporation for proposed use
ot Zlen ) and ¢ anc Dresden 2 an¢ 3. The tethod of favricating the
tubes and & picture of & finfshed tube 15 shown In Figure 3,
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On July 10 ana 1), 197¢, Moaticello installied two of the mew GE racks 1n
their SFF,  On August & end 9, 1978, two edditions) rects were fnstalled,
Prior to fnstallation 1n the SFP, every cell 1n al) the racks had been
Checked with o 5.9¢" fyllalenath cuace, (The nomina) Instide dimension of the
tutes 1s €.¢5%,) TYhere weas no evidence of any swelling 1o the tubes. Followe
fne Instellation of tne fourth rack in the Monticello SFP, ¥SP proceeded with
Reutron attenu. tior aeasureents of the tunes anc soaces cutsioe the tubes.
the source was conteined In & ply of th a noninal outsfde finengion of +, o0®
and & waxioun megsures anension of 6,00°, (AL one point near the botton

of the Pry, the polyrtis1ine shielding was ripsled to the 6,00° dimension,)
There aro 2 wotal of 55 tuves 1r each #odule plus 84 storage spaces betweer
the Luces, M1 the totel 340 tuves 1n the four mocules, the riy would not

Go inte % wbes, Un 8 tertn Wwbe, the ptg hune up near the op, but went
SOMR G 15 Dun acCOrE.  These veasuresents were "3de on August 11 ane

12, 1578, or within & 5 4 Gays after Installation of the third ana fourth
wodules. o Aggust 1L ang 16, 157¢, the ten suspect tubes were rechecked
WIth the 5,5:% full Yenuth cyuage: the sudge would mot fit in any of the 10
Luirs,  The whes were 21so checkes with a S.45% dumay fuel 2csendly that

is the same dimengtons &8 @ reqular spent rue) asseatly, The duamy fuel
asseably coula not be inserted fntn 2 tubes, Doth of which were 1n the
rodules that had been unner water shout £ weeks (1.e,, the modules fnstalied
wuly 10 and 11, 1970), There were twe tubes 1n the two recently fnstallec
*odeles (f.ee, the two mosules tnat had only been under water far & days

when the swellin: was noted) fn which the ousey fuel assemdly hungewp but
slide fnto tre ture of 1ts own wighte b and MSP are certain thit none of
tre 10 tudes 1n which swelifng wos noted had desn tubes 1n which the Lladzer
ned rupturec durimg fabrication so as to wet the borsl plates,

On Thyrsday, Auvgust 17, Ivit, NSP fnspected the swollen tubes with & TV
carere ane Viahis, The swilling was confireg by visua) oiservation, It
¥es noted that the twelifng was rrinertily ir the upper mlf of each tube,

Followtng fnstaiietion of the second and fourth modules uncer water, uip
hoted bubdbles conine up from gome tudbes. The Subbling was readily
onservaile for 3 o & cays. The escaping gas was anslyzec and found to
be rich in hydrocen, Lope of the tuLes that were bubbitng siviweg any
fnatcations of sws) Hing when sudbsequently exanined,

Since the nodules were fasta))ed in the Monticelle SFP, the water temperature
has beer sbouy @OOF, Specific conductance of the water his been Jess than
1 ®icromhis and the pi has been essential ly negtral,
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There has nol Leen any speat fuel stored 1n the mew Gf recks ot Henticello,
Nowever, the facility 13 scheduled to shutaowe for refueling on October 14,
1976, at which tiee 121 fuel assemdlies are scheduled to de replaced, There
are prasently 014 spent fuel asemnlfes tn the SFi ay a result of five
previous refuelinos, At the forthcoming refueling, RSP wil) bave to store
soent fgal dn 110 of the €76 storane spaces 1n the four new racks.

In Lw case of L Erowns Ferry Muclesr Plant (GFUv ), there are fuur of e
Pow GF racks on site,  Growes Ferry Usit No, J s scheduled to shutdown on
seclenper D, 170 for the first refoclinge of this wnit., The entire core of
fod tuel assenpites 18 scheduled 10 be off-inades 1nto the SP to permit
=0t ficetions to e control red drive retura Yine. £t the corpletion of
the reruc)ing ono mointenance vulage, &% spent fue) assentlies wil)
FES2IN 10 the SFubel SEF,  Since the new fue) 15 &lso stored in the SEe,
TYA neads stora.e space for 972 fuel assenilies at the time of shutdown.

TVA Las send 2 ouany fue) asseadly to chock 811 tuwbes in the four recks
Pi-s1te. MO swelling was evident in any tudbe. Gk 8150 checked the recks
under fauricetion Ly Chicage Uridae and 1ron Ruclesr-Genera) Electric
(CSIN) at tewphis with & 6.050° guage.

The cauvse of the swelling 1n the tubes at Konticello s oue te corrusice
of the alwminus €laading on the Boral, Wheneyer correston occurs, hydrogen
s Tfberated as the metal surface 13 oxidizec (corroded). Al) wetals
exntedt an Initially Mioh corrusior rate when exposec to an aQuesus
enviroment, ¢ the mete] forms 2 protective corrosion procuct oxide file,
and the fila 12 not rewoved by chemical or vechanical sction, the corrosier
rate Tevels of f with time, The Boral sheets in the &F racks are not
anodized pricr ta beinc encapsuletes 1n stafnless steel, 1f water comtacts
this nonepassivated gurface, there is ae inftially hign rate of corresion
lend thus hioh rate of hyarogen ceneration) wntil a protective oxtce film
fs forvea, 7 eetinates that 1f water enters the encapsvlating stafnless
steel tubes, the inftial corrosion of the alwinue cladaing generates sbout
@ Viter of rydroger untt) the surface is passivateo,

Rs discussed sreviously, Brooks and Pertins (5%P) 1s the only supnlfer for
boral. (&P suprlies the Bora) sheets efther encapsulated or plain, The
shrovd (encepsslating) waterials offered by E4* include Type 304 statniess
steel, Type 606) slueinum or Type 5083 o) uodnam. brooks and Perking

weld the fnner and outer tute configurations oe & Custom made 20 foot
longitudingl sean welder. The ends of the shrouvs are fomed together
anu this Interface 1s then seal-welded by hand "to assure o leak-tight
soduie®, trooks and Perking states im their 1fterature that “each fulle
penetration weld s 100% visuvally Inspacted® and subjected to varfous
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types of NDL testing. The end welds ere 1008 dye penetrast tested.

When NSP faspected the tubes tn the Monticelle SFP frem which bubbles
were euanating with the underwater 1ight and TY camers, they noted at
Teast one 1As* ince where there was not & Juncture between the longftudina)
end end-welds, These tubes had passed the (A fnspections by Brooks amd
Perkins at Levenfa, Michigan and the OA inspections by Chicage Bridge end
Iron and GE at Memphis, Temnesses, According to UAF, the Jdye rutnnt
Inspection should have detected the lack of closure, with B&P s
concurrence, WSP complatad the welds using Code qualifiec welders,

After the tubes were fabricated and inspected at Erocks and Perking, the
tubes were fabricated ints racks (modules) at Memptiis, Teanessee by
CEIN/GE.  As shown 1n Figure 2, an angle 1s welded onto the sheet retal
Libes W Join them together, when the Tnitia) racis were beimg fabricates
by CLIR, there wire fnttances of burn-through during welding of the angles.

The sandwich comstructicn of the tubes was intended to de leak-tight, It
&ppedrs that the leaks In the tubes ot Monticel lo (evidenced by the budbbing
enc swelling) wes wost 1fkely the resvlt of (1) fatlure to sea] the tubes
during fabrication et Brooks and Pertins, (2) the welding parforeed on the
tubes during fabrication of the racks at Memphis and/or (3) on stresses
Induced on the engle welds during transport and hendling of the racks.

The tudbes in the GE recks are about 14 feet long. Under water, there 1s

¢ differential pressure of about 6.5 psig between the top and bottom of

the tubes due to the hydrostatic head of water., Gf estimates that the

34 wil stainless steel tude wil) withstand aout 4.5 psig Interna) pressure
before deforming, If there 1s o leak &L the bottom of & tudbe which allows
water to enter, the hydrostatic head of water preveats the hydrogea from
esceping throusn the sane hole until the fnternal pressure {s greater than
the hydrostatic head and this pressure 13 greater than thet which defores
the tube. If the wall thickness of the insfide steinless steel tudes were

increased to withstand more than & psig, swelling woulo mot V1ikely occur
even {f there were 2 Yeak in 2 tute,

The presence of water within the tubes will couse corrosion of the baora)
(evidenced by the hydronen generstion). The potential extest of the
corresion attack was éiscussed based on corrosion data submitted by Brooks
and Perking, the expertence ang test results with Borsl 1n the Brocthaven
Faactor and experfence with Soral fa military and test reactors. The
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Staff's mafn concers was the potestisl fer palvanic corrosfon because of
the relatively ) areas of cathode (statnless) to enode (aluwinus)
Under crevice comditicns, KSP and TYA have camaitied to fastal) corrosfon
test specimans fn the Monticello and Browns Ferry SFP's that wil) be
exgmined each yeer to evaluate the corrosfon behavior of the Sorsl, The
evatlable corresion deta 1s ddequate to support the conclusfon that
corrosion and pitting of the Bora) 13 not a safety concern for the near
future., The staff f1s continuing the evaluation of the corrosion behavior
of borel under coupled anc crevice tonditions for long-term exposures
(f.es, 70 e 20 years) to varfous dquecus emwiromments,

At the conclusion of tl.e meeting, & coucus was held with the ¥AC tttendees
¢nd managerent, Conclusions reached were:

1. To approve £'s proposal to gril) 2 hole 1n the top of the tubes fn
the four racks currently in the Monticello SFP and the four racks at
browns Ferry Ueit wo, 3 to prevest swelling in these racks,

Ze To request a coomitment from NSP and TYA to store spent fusl for
the famediate future only 1n the spaces tdjecent to tubes. NSP
Staled that 1t 15 their fntemt to store the spent fuel discharged
guring the fall 1978 butege 1n the spaces adfacent to tubes entil
the use of the poison tubes 1s required for & full core offoed or
until inftiation of Phase 1] of the rect replacement progras., TVA
sgreec Lo the sewe Cosmittuent,

3. TVA was requested and committed 0 Tnstal) corresfon test spec fmens
in the Growns Ferry Uatt so. 23 SFF that wil) be periodical 1y removed
&nd examined to check the longeterw corrosion behavior of Bora)
sendwiched between Type 304 stainless steel.

8. 140 w111 De requested to review the QA procedures at Erooks amd
Perking, CBIN-GE, NSP and TVYA with respect to deternining whether

the insvections can detect {f o tube 15 Yeak-tight prior to and after
fabrication fntu recis.

5. The design of the & High-Density Fuel Storege Systes s being
evaluated a3 & topical Teport. The need for the tubes to be |eoake
tight will de evaluated as pa. o of our review,

b The design and fnstalletion of the spent fuel storage racks for
Monticello has been asproved by WRC; for the four racks, ¥SP can
nodify the recks (by drilling the holes 1n the tubes) under
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Sectién 50,59, For Browns Forry, TVA will have to amend trefr
subnittal of December §, 1977, cescriving the proposec desian
modificetfon, why the wodification 15 acce table, ang 2 revised
environsental assessment, The revises submiteal should adescribe
the proposer temporary rearrangesent of racks 1n the Unit No, 2
SFP [1.0., & new nion density racks ang 37 existing racks ratior
than 1¢ new modules o5 descrivea in the existing supmittais,

since only & of the new mocules are presently facricates and
aviilenle).
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20585

Tennessee Valley Authority

ATTN: Mr, N. B. Hughes
Manager of Power

830 Power Building

Chattanooga, Tennessee 37401

Northern States Power Company
ATTN: Mr. L. 0. Mayer, Manager
Nuclear Support Services
414 Nicollet Mall - 8th Floor
Minneapolis, Minnesota 55401

...........................................................................................

cket File 5 © V. Noonan
NRC PDR P. Check
Local PDR G. Lainas
NRR Rdq B. Grimes
ORB#3 Rdg D. Davis
E. 6. Case Project Manager
V. Stello QELD
H. Denton OI&E (3)
D. Eisenhut S. Sheppard
A. Schwencer NRC Participants
D. Ziemann . ACRS (16)
T. Ippolito TERA
R. Reid J. R. Buchanan
J. Miller



Tennessee Valley Authority

cc!

H. S. Sanger, Jr., Esquire
General Counse)

Tennessee Valley Authority
400 Commerce Avenue

£ 118 33 C

Knoxville, Tennessee 37902

Mr. D. McCloud

Tennessee Valley Authority
303 Power Building
Chattanooga, Tennessee 37401

Mr. William £. Garner
Route 4, Box 354
Scottsboro, Aiabama 34768

Mr. C. S. Walker

Tennessee Valley Authority
400 Commerce Avenue

W 4D19% C

Knoxville, Tennessee 37902

Athens Public Library
South and Forrest
Athens, Alabama 35611



Northern States Power Company

cc

Gerald Charnoff, Esquire

Shaw, Pittman, Potts and
Trowbridge

1800 M Street, N. W.

Washington, D, C. 20036

Arthur Renquist, Esquire
Yice President - Law
Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Mr. L. R, Eliason

Plant Manager

Monticello Nuclear Generating Plant
Northern States Power Company
Monticello, Minnesota 55362

Russell J, Hatling, Chairman

Minnesota Environmental Control
Citizens Association (MECCA)

Energy Task Force

144 Melbourne Avenue, S, E,

Minneapolis, Minnesota 55414

Mr. Kenneth Dzugan

Environmental Planning Consultant
office of City Plarner

Grace Building

421 Wabasha Street

St. Paul, Minnesota 55102

Sandra S. Gardebring

Executive Director

Minnesota Pollution Control Agency
1935 . County Road B2

Reseville, Minnesota 55113

Mr. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

Anthony Z. Roisman

Natural Resources Defense Council
917 15th Street, N. V.
Washington, D. C. 20005
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The Environmental Conserva.ion Library
Minneapolis Public Library

300 Nicollet Mall

Minneapolis, Minnesota 55401



M e ol B bl L dgn. ol g

b 1

- .

Ll

TRTREF W IW IRTTTIT IRV TVIe s anw T T T T . 0. FIRTCAT e N G e DO R B e e it ® W g iy e -

ENCLOSURE
ATTENDANCE - MEETING ON SWELLING IN GE
SPENT FUEL STORAGE RACK
AUGUST 24, 1978

Name

Dick Clark

Don Kirkpatrick
Ed Lantz

John Zudans
Bill Russell
Bart Buckley
Gary Zech
Wallv Wheadon
Hal Huntley
David Dawson
Ed Grinon
Dennis McCloud
John Hutton
John Weeks
Leslie Mollon
Leon Rafner
David Nevinski
Tom Eckhart

Organization

NRC
NRC
NRC
NRC
NRC
NRC

TVA

Brookhaven National Lab
Brooks & Perkins Inc.
Commonwealth Edison

NSP

Exxon Nuclear
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