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 References {m): letter to D. L. ah-ann from o.\a.-lh:-,l;lr
g 1 :?:r’ SR : ‘.‘..&.’i’ "‘I’r ’L:’.l Jl!’1"; : ',. Broadi da
(b): letter to D. L. Ziemann from Q.A.MI 51
S Sated Jady B, 1978, . L pl b
o Bt R fo): lLettex %o D, L. Fiemann ﬁm#.;A. ﬁu&n " ﬁ 1 0
BUERE DHE R s dhlsod mx 18, 1976. { FRERRIR L
EEET L () attes bo B, 13% Blemann Py G.Am»ﬁou $F AT
7 dated s-ybmx 2. nve,. cohily ;, K Wl e g

: AN ﬁuru\q the later We ét arch 1977. : m&-a k
 ment was made without the benefit of the analytioal m.l for cal~
m.um erack growth as a fungtion of sta g&g}m o8 \wm,,
: - mﬁan% tdc"\nxq\ms.mgonsﬁeting these s zgédcnlop-
mc. it is felt that the mid cyecle UT will not provide any sig- :
nificant information: therefore, we are c&ncol.luq phnn for -m

cyecle U'l‘ inupoction. 3 j
f«é'ai?"a. E RO RUEORE B R s ”?’”‘**"’"‘"‘ s b
YeRibr bﬁring ti\o mmn Unit, 2 1975 mﬁw‘
| feedwater nozzle innex hlend xadii were tho
raid Grb penstirant  (PT) technigues. Approxima

bﬁ?:wnt wexe removed by grindin da wi
'ﬂmit nt testd following geinding. '
| Panetration was one-quarter inch: oba-half l,hch
el surface. Subsequent o this grindout, a new u‘g of htm-
ferance it spargers vwre installed replacing the original loose f&t
design. TYhese interference fit spargers reduce feedwater Jeakage
| past the nozzle invex radius thus reduéing thexmal cycling of the =
- mozzle blend radii. This 1975 PT inepection was described in a il
Mur to D. L. umm from 6. A. Abzell dated nny 12, 19?5. :
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Joiio ﬂn next refueling outaye £ot‘ Uresden Vnit 2 took lm , N
in Spring 1976. An ultrasonic inspection of the blend radii was ;
pexformed uging the mathod described in References {a) and (b).
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Tasd ‘ & calibration standard similar to the Mlm@ioﬁi done on

This mathod was a modified "Gatti” technigue which was démonstrated
£0 be capeblé of detecting a reflector penctrating thoe cladding
into base motal. No indications above the recording level ware
obsorved on any of the four nozzles. BAlso during this outage, a

dye ponetrant examination of the lower accessible portion of the
24007 feedwater nopzle was performed, OF the nine indications

found, two were selected to be grounded out to determine their depth.

" ¥he indications were removed by drinding to a depth of 0,070 inches.

Th..o resulte were well within the limits of General Riéc&x.ic't Eebiiad
f"n noahl for mdictttwg ¢x;“ck 1nitiatim and szr:ck qxowﬂ\ AREIALL 651
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i L nix tbu fall of {676, Drosden bnliﬁﬁ ana hi« ﬁnﬁm,ﬂ Wi}
i hﬂ umir first re ppling outages fbncning mo i‘ lwammtw it
nd chtn mmt of all nozrle cladliing eracks, “Qu 15ies - 408

2 pexformed an mpsmic inspection of the {nnor blend radﬂ ¥
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sden Unit 2 in May 1976, The inspection was al IW B
ng Revision O of the prodedure but vith the nudi g s the
yration Etandard. The examinations fevealed m ML a!ﬁ{oqg‘;,g} .,

the two naexll’ Shabr xadil] The details @ ;p;g i

"m ﬁw in lel‘érm ). '; ’ MG E Uy

: !i» mtion of ti» ﬂmr Shnar i'id oé.bkpidc
dn ' 1975 was porformed uging the more repressntati ator
: uio mockup and ite eight ww deep refeténca x‘qﬂoélb; ox cqxw;;b-,
The skamination performed on tMn "baﬁs i«nﬂ?
§ x3°

QW MM%Ms k! M«-‘ 8 S ekl b @,f»r i H& mbg_&ﬁ*%v ;~§:';‘
;‘ " b Drestan DRIE 2 whd buab citim vﬁﬁ’*’i’ﬁoﬁ- fhepections
puttbma using the reactor vessel standard for culibrq laﬁ uem 4445 *‘f

Wt jore sensitive than the inepections wsing the ¥é k',p
dum_ wockup! for calibration, A comparison of th prv;"___%a %m
| 4"

& Was proviaea in Referances &) andt’ (d)) IR g i g

L oue Sractuve mechanics analyeis provided for Presdén vhii:
ud Gund-citiss Unit 2 demonstrated that should an eight mm deap
mx fatique crack be present in a three-aights _lm‘.-h deg p previe
‘grindout at tha norrle inner radius, the unit could oper ate through
& mindmom of 45 startup/shutdown cycles befote the assumed £flaw 4
‘would propouyate to a size that would rxequire repair. THhe more oeh ] 9
conservative MRC evaluation which assumbd a 12 mm deep thoxmal
rﬁiqud ?a&k exigued at the inner xadius, coucl\tdcp ﬁ:M unit cpnm
SpaY an addihgopal 2, stapugp/phuwam ‘cycles bepfore a mpa#
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~ Our fracture mechanics analysis, -entioned above, wan
p-rtbc-nd using conservative values for the stress in;onslty ,
. Pactor, cyclie crack growth, and allowable flaw sisze. It ‘houu
ﬂuo be noted that the crack growth curves were dewlbpad for & |
| feedwatex nozrle with a loose fit sparger. Muxthermore, if Actual
:a!nrutinq data from Dresden's’ startup/shutdown cyelén i¥ considered,
e Y has been recognizred that the actual cycles are less severe than
. those used in deriving the analytical model for wntnung erack .
# | growth curves. The actual cycles appear not only to have fawer =
thermal transients associated with each stacrtup/shutdown cycle, but
| aleo less severe temperature differentials than those used in the
thtlyﬁi¢‘1 modal. Yith these added conservatioms, it is clenr that
. the crack grovwih cuzves, used in the above mentioned evaluations,
| represent a conservative upper bound on erack growth potential. On
. the basis of applying our crack growth model to an eight mm deep :
- orack in a maximes one-half inch deep previous grindout on Dwesden
ﬁh&t 2, a minimm of 40 startup/shutdown cyclea are IXIOHQG botomn

thn exack requires repair.

" On the basis of the ERC evaluations tor Dxandun Unit 3 andhk“
huldtcitias Unit 2, Dresden Unit 2 could tolerate a minimum of 25
| startup/shutdown cycles during ite current fuel cycle bafore an
- apsumed flaw would propogate to a point requiring repair. During
this current fuel cycle, Dresden Unit 2 had experienced only 9 1/2
| startup/shutdown cycles and based on oparating history, is expected
to have less than 20 startup/shutdown cycles by the hext refueling
Wﬁm Ucbﬂuloﬂ for Fall 1977.

| In doing m mid eycle examination of the blend radii on :

| Dresden Unit 2, a considarable amount of parsonnel exposure would
be taken (~1.5 man Rem) by the limited number of trained UT per-
- sonnel available no' to mention the exposure Lo support personnel
| expected to be approximately 8.5 man Rem. Considering the possibla
overlap in scheduling the mid eyc¢le UT with tha Quad<Cities Unit 1
x&:ualing outage, available exposure of the UT pet-onnel may becana ;

\ et tinal.

B in conclusion, we consider & mid eycle UT of no bemfit.
Mm the fracture mechanice analysis methods developed for

‘ Mh Unit 3 and uad-Cities Unit 2 show that Dresden Unit 2
could operate a minimum of 40 startup/shutdowm cycles before an
 assweed flaw of eight mm could propagate to the point requiring
| xepair. ‘The UT porformed during the last rofusling outage showed
that the blend radii were free from recordable Ur reflectors.
%’Me fit foedwater sg rgers wara ine!.al.lod in 1975 to reduca

\

- Dresden Unit 2 has experienced on x 1/2 startu .s/
lnu to this point in the fuel ¢le and 38 DOt expect
the 25~cycle NRC limit by the fall refueling cutages,

rmxy.. the exposure that would de reteived in doing the mid cycle H
‘U? is m«id&r unnecessary ;mi in conflict with ms ‘ ik
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