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IRSN ASSESSMENT OF FUEL RODS FAILURES DUE TO FRETTING
PHENOMENON CYCLE 8 OF CATTENOM 3 UNIT

{A. Halter]

= |rbrosduction

The frefling phencmendon identfed in und 3 of Calbendm pant caused tailures n a large rumiber of fuel ods. Aler the sarme phenomenon
was abserad, Ihaugh 1o a lesser axtant, & Gatlengm 1 and 4 unils, the frgting phencmencn was declared by the Sparatar 1o be 8 gengng
prodbam at bkast on the 1300 BYe plant secss, wiich the Catbancm glams Belong

* Chamges In seactor coolani acllivity during the cycle
Plase [ » e operator eslimaled tha! one ar bwo rods of the third batch
of assembly hawve faded
= the measured sctadty of rable gases and icdine ncreased shos
wly
Phase 2 = arapkd ncraasa of nobies gasas and iodine actrdty oocumad,
particulacty 1341 actraly (ndcatng of thie quanlily of drisams-
nated fuel malznal)
» lhe apsrloe eslimaled that beo sddilionasl second cyde fuel
rocls Failunas cnourmed
+ a significan! a actrity increase, indicalive of high bemap fusl
makenal CheAREmimaipn, was oheanend
Phase 3 = fom the eng of November 2000 unld 1 end of cycl
iFabruary 2007} nobla gacas and osding Bclivilios. reached tha
first rade chemistry iechnical specification threshold, which
b 1 25040 Uve boEd Tollomw: S{eBralions
= [ne operabor asnmated hal G 02 11 fuels rods Raibed
+ a dissemination ol 7 1o 94 grams of fuel malenal in the po-
mary cooling sysbem was evaliaod

fmr —

* Linderslanding of fallure mechanlsm

primany Teal rod cladding fadures al the sl grid sl g, in

SHTHE Calses, Secondary fnilures in the upper pact of b fued ol

APy riding

v pritary fadure | od wibsation o grid cell, inducing Trelting wear
ard thien, dadding ruplura

w secovicary fadurs | waler salry inta (b fusl red beading ta clad:
ding fued hypdnding due 1o the hipdrogen produced by waler
radiclyais

= Salely prablems
IR5M ashed for complementary demonstration of :

Unidersd

* Obsarvations made during unlcading

~ i labed assembdies (26 second ayde and 2 thrd cpde
fui assembling)

= 56 o B2 faded hesl rods insbead of 11 axpecied < dif-
ficulty in ostimating the number of fuel rods fallu-
res based on primarny coolant activity

= ol [awlisd assembles localed in an mileomecale cond
g

= fppas of fafes © Grcumienenlial breas [See pichuna),
longitudingl crack, and “sunburst” blisier

wnedeng ol the poltential frelilng roais

achival Bypothesis ool farwand by the operator - fuel rod vior
lion induced by hydraukc axcilalon at bases of assembies,
asancialed wilh inadequate spong leee lor cerlan rods, pro-
bably dusd 10 rogkalipn-Induced $Aness relpaalion ardg manidpe-
luing Scatier

il cored induce &0 unfavourabla thesmal h:.lﬂlﬂtuﬁr.".. [ein i}
tethanaur, thal coukd in many cases Be the starling poa! of the
Tl ride Failunos

= behawour of faked reds or rods with frefting woar n nomal conditions (sunerilance program based cn depth measwement|, mcdenl and
accidont condilions (categony 2 iransionls - rokoof o ledue by pelol-clad mochanical ingerachcn | calegony 4 Iransaents ; koss of cooland

accident ard reactivity insafion accident}

= rnpacl af fusl malenal i the primany coofant syslermn an radiological consequandis, notably in casa of 8 sleam geriralor ek upiund
= impact of fusd malenal n e primany Sochng Sysham on relaasss And radiabon prodection of workers cunng normal oparalion

> Lossons lpamad
Radio chemistry rechnical $peclfcalions

= |IRSN asked far implemanlatan ol mane redbiclive redia clsbmmtoy Behieal Spadfica-

tiervs: Tor glars affechied by Tratbng phenomenon
= i the langer ren, resdefnitian of (hase lechnical speafications
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Passible remedy srggested by the operator for the frefting phenomenon in 1300
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= pssenbly dagign evolulion baded on A srenginening of assambly frama @ IPa boflom

[Bdctanal grid al st grid kEneel)
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