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4 RPV Expansion - Generic Procedure - SSA

41 RPV Expansion - Generic Procedure - Il" t

* RPV Extension - 11" t 
- Current technique appears viable.  

Positives 
-- Specifed 60' RL probe has a large depth-of-field.  

Negatives 
- Much longer scan dslances (timpacs qualibcatIon tines).  

- Treating as extension unless its a new personnel qualification.

* Single Side Access - BWR 
Supplement 4 and 6 -6.88" t sample.  
- Complete for Appendix VIII single side access.  

Thanks to TVA. PP&L EXELON, and GE.  

# Issues 
False Calls based on scan area.  
* Code inquiries prepared for Supplement 4 and 6 for December 

Code meeting, re-subtitted in February as inquiry & Code Case.  
11- thick samples remain.  
Treating as new personnel qualification.  
Applicability considerations (discussed later) 
Off-axis (45") Flaws. #

4RPV Expansion - Generic Procedure - Off-Axis 
* Off-axis flaw 

- 10CFRSO...(GX2) If the dad-to-base-metalminterface procedure 
demonstrates detectability of flaws with a tilt angle relative to the 
weld centerline of at least 45 degrees, the remainder of the 
exain'ation volume is considered fuly examined if coverage is 
obtained in one parallel and one perpendicular direction.  

- Generic Procedure PDI-UT-6, using only a 60N Refracted 
Longitudinal is proven capable of detecting planar (+/- 10i) flaws 
throughout a 6.88 inch thick component.  
Can it detect 45N off-axis flaws? 

Since technique doesn't change 
with thickness should be able to test 
capability at any point in the qualified thickness 
range.

0 RPV Expansion - Generic Procedure - Off-Axis 

4 Off-axis Block 

t I I 

47.  
_ - -jaw

4RPV Expansion - Generic Procedure - Off-Axis 

* Off-axis Manual Data 
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Worst case is Flaw D in Non-optimum direction.  

* S/N ratio is 4:1 exceeding the procedures recording cnteria of 3:1
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$10 Nozzle ICR Qualifications 

4 Nozzle Inside Comer Region 
I.D. Qualifications 
- Supplement 5 

- O.0. Qualifications 
- Code Case N-562 (Modeling) 

- Issues (See next slides) 

So 

A ., Nozzle ICR Qualifications (Cont.)Nozzle ICR Qualifications (Cont.) 

* Other Considerations for Nozzle ICR Qualifications 
-- Code Case N-552 addresses Ithe misonentation angle and metal 

path, but not the beam angle at the flaw? 
- Code Inquiry prepared for December Meeting -Task group 

requested additional justificalionllnformation, to be provided in 
February.  
- VIII-2100(d)(2)(b) specifies the nominal inspection angle as an 

essential variable. For ICR examinations this only has meaning 
when related to the flaw

* Other Considerations for Nozzle ICR Qualifications 
(Continued).  

Verification of incident and skew angle for compound angle blend 
radius search units.

Nozzle Weld Qualifications 

4 Nozzle-to-Shell Weld From the I.D. - Bore 
100% T 

- Supplement 7 (as modified by 10CFRS0...(KX1)(,ii iii)).  

Issues - From a Vendor 

* Can bore exam be used for coverage of flaws perpendicular to the 
weld, in accordance with IOCFR50 ...(xvi)(A)? 

* Supplement 7 only references Supplement 6 as prerequisite

Nozzle Weld Qualifications (Continued) 

(I) For examinion of eonle-lo-vessel weids conlaooed from the bore, the followling pIowlsswO ane requun1 
io quaolity t0. pocisars. cepmpnoo1t. and per-ne1: 

(t) Fo. detoionl. a 0010no of four fltw$am oneow o no.l. zzle mock--ups sesessi be Added 0 1 i "i as-• The spe.,mas ffpm €ipty wit Sulpplneit 6. Pargraph 1 1. to Apeni V111 except for Raw 
olio n; spwm fled a Table VIII S6-.I. Fw1. i"y be eithe, 110 fabriation fl aws w me.t.ack s ty fin 
penow. o f the laws o.st be cracks, oc fbrisation flDw. Flaw iowatoons and orsewr. mnta be 1ele.0d 
6rm. the choices, show in t.0 55*(bX2)XxvXKX4), Tabkie Vi1-$70,91 -Modified. -els flaw perpendicular 
Wo the weld -re Mo1 0eq.i.d. These, -y tbe o than two Diams from each category, ao1 id Wag 
.&b00fOiC0 fw l.1..I b ieltdtd.  

(i) F". lenglh stang. .1 1nit of r- Dow as u0 §50 55.(b)(2)(- XKX IXt) must be -inluded .0 he tes 

sW. The leigth Son| . wl. Mus0t be added W the results of c.bind . Spplesen 4 to oho V1 i1 ad 

Stipploene 6 t Appenrah Viil. The combined 10011 note nie-1 the screp1 nce standards conau0 in 

§50 55afbX2X.)(EXJ 

(Mi) For depth AMn. oaton- of f1 flows as, 10 §50.5o(bX2Xxv)(KXtC Xj) rnto. be u.hk1d mhe ate 
sal Thewr depths mn be distributed o0ne the ranges of Supplinnent 4, Paragraph1 1. I, Appendix Vill for 

Ihe i.ne 15 peicen tof he -11w thid.elt and Supplereno 6. Paragraph I, I, to Appendi, VUiL fmo lhe 
rn. of th. wall thid-et The depth sizing results owsn be combined ,wtth the sizig -fuhs from 
Supplement4 4o Appendix VIII Joib Ue sense 15 iprens and Io Supplement 6 to Appemh. Vl Ifor 6the 
....o of ofthe wall th1i1da . The combined results risen mneet the depth sizing ac10epta16e c0.01nn 
c1,0ned es m§50.3 5&(b)OX.)(CXI). 50 55.(bX2XxvXE)(1). and 50 5 5(bX2XX)(F)(3)2

I l'Ans-wali I
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Nozzle Weld Qualifications (Continued) 

(G) Whew applying Supplement 4 Io Appendix VIII, Supplnemt 6 to Appendix V1II1, o combineed 
Supplemete and SuppleenIt 6 qaalliflcali. the following additional provisioos mutt be used. .nd 
examimton coverage mint incl ude 

I ) Te clad to 10se man iandeeit aclteing a minimum or 15 pI S oto T (eeamered rom the ilead to 
bas etlal .erfi¢ce) shaltl be exanmmd firm fear ottbogonal doenoo wing procedures and 
permarw qualified in a wotbean With Supplem•nt 41t App.enix VIIE (The rnee fer the follbwing 

(2) fdtft' chd'1o-bme-,earal uctlefacce procedure bewoeattoateo deteotabclty or flaws With atilt settie 
retaiac os t0 e _wk owteretm rc a~t eas45 diegrees. the nettainderrofthe ,0exmntionucw vhe is 
considefred bity eoatoeried i(coonta ootosd tiote parallel had 0ne perpeniuartodtoirectionw This 
00.0 be acop•ittbed uting a procedure and petron0nl qualified for stogale cct elnlnouttn in 
accoraltge With Sup•ppeetet 6. Subsequeat ,0acttuoa of thttt woohate may be perforied using 
examination wdtmqua. quahlifed foes .tl angile of at leam 10 depegs 
(cvi) Appoctdcc glJl csgnle Jde fmerne oeIselad pllnelpnd satcince 410e pipoig oeocmnarot 

(A) Examamcttom; perforaed fiom one se oft fenitnc voesoel Weld ncst be conducted with equipment, 
peocedoia. and pariremtl that hawe demonstated proficiency With angle rin ectownottoes To 
detnomiate eqctalecy to Iwo tbsided enottiaor, Ite dinottatio must be perfotmet to the 
rtweentoet ol" Appeodix V/I m modilied by this paragrap acd §SO 5Sa(blX2Xxv) (t) through (O).  
(Dee. this itetly S.Wppleme 7 Withl. idl. idie w.toess t ) on tle cotainig 1 . with no
ototmu totnd etrey efelteotat chtaracsseC ( a ttMa l.npl Selppin t 7.wth .ff-oda tIsotws) 
or flaws similar to 1M10 ar be Z -n! being eoaminedt

A Nozzle Weld Qualifications (Continued) 

4 Nozzle-to-Shell Weld From the I.D. -Vessel Shell 
Part 1 - Inner 15% T 
- Supplement 4 in 4 orthogonal directions 

- augmented by Suppelement 7 bore exam if needed for 4 
direction coverage 

Issue
* What if 4 direction coverage not achievable? RFR? 
* Other? Supplement 4 Single Side Access? Does this exist? 

Par 2 - Outer 85% T 
* Supplement 7 Bore Exam, or 
* Supplement 6 with Single Side Access (Radial scan only?) 

Issue - How does 10CFR5O.. .(G) fit in? See following slides

rA Nozzle Weld Qualifications (Continued) 

(2) r- exacirateont of reactor pr•cSo•€ -eocol nozz-e-k -oesst eld s0 cotodbcted from e inside of the 
-001.  

(ina ,h clad to benge, nLeedt tce 0and the .daconi eoum tm vio0nst to a mninimum delta orf s 
Te. 1 (weasured frm the c lad to bese mietal interface) mest be eoamined ftmen To0 ortholgoal 

directtion wing a pweceduk acnd peewndel qualified in accordance With Suppnlentot 4 to AppenId VIII 
as; madified by 1§50 SSa(bX2XoXB) 0d 50 55a(b)(2xXQC).  

(4) When. f .. eocnteclio. oolumc fialed in §50.55.k(bM2XvX(KX-•(1X) -ot be elfteotldy eotcimted 
m all four directios. the ex-auwtmmo mum be augeencaed by examuelaion from the nozie bore coos a 
procedure anl peerouotl qualified in accoraced With §50 5Sa(bX2Xxv)(KX/) 

(,u) In. tetmnder of it. exoa e vobtum e - m ot-etd by §50.55a(bXX-X)(KX2XiO or.  
combetion of §50 50(bX21Xx v)(KX2Xi) arnd §50 55a)(•X2XxvKX2X/h), .st be exatmned ftromth 
nozile bo using c procelbc and personel qualified in accordante With §50 55a(bX2X-xKX/). o0 
foo the 1 s otel ed1(Ratal Sem enly ?) wimng a ceOs<aed iand personnel qualified for single sided 
cooantatl macco•dn• sic with Sucppet 016 Appe ndiVill. as modified by §§50 55a(bXXxv)(DI.  
50 55ai(X2XWXE). 50 55af(2xxv)(F), 1 and 50 55aii(S2XIXG)

S¶ Nozzle Weld Qualifications (Continued) 

(01) Wbw applying Supptlment 4 to Appenodtx VIIE. Supplentet 6 10 Appendix VIET, or combined 
Supparsle.C 4 and Stppdement 6 qual'icioor4t1k frollowig additional provisioost muge be uced, and 
extarninaftn Gon-gell must~ include 

(/) Th. clad 1. baite d inter face. ailudaing c ronhtt• otf IS Pw.ceta T (measured fbmw th1 lad to b 
nmetl Ceceface). shall be exommed from rtoar wtor llthoigo na direnclto u ag lprooedures aod paereno l qulbfied 
in accordance with Supplement 4 to Appendai VIII ( Pere9lr e reoquireseeet ? ) 

(2) If the Lad-to-baec -elal-metteebc procech deetownertes deectability of flaws with tilt angle Wilaltve 
to the Weld cimnerfed of 9a Ian 45 diepes (prerequiste requeilnemet7 ? )7 theeaoinder of1e metmation 
vobhute cotsidered fuiely examined if covetce is obtoaned ia onw parallel cod otne palpetndscula ditltciow 

(ilralla gem oely 7). hi mc. ttc be accomwplished Lacing iwa rcdwe atd peossotatel qucllctied be .tctgle-ttde 
exanmmutow in accordce wit Supplemnt 6. Suclc..0lae eiameimtiotc orftrs vaoume may be performted 
ung examination techn iques qualified foe 0 tilt milg ofat h1ss 10 dewteet 

(3) The examinationt -ol-e n.1 addrested by §50 55.(bX2XxvXGX/) ot conwadieed Muly - e if 
co-tage .o oblameoid00 on e .040nd one perpendwiular dimatcon, (1.41.1 S..e ally ?) Laing . procedure 
cnd personnel qualified for aingle sided examinatlin whe the peovistons of W50 55.(bX2XxvXGX2) an, met 

(4) Whee applica tioln a ne limited by desigl n to single sidt access. cred t may be taken ro e fu' l voltcmt 
provied 1t. eo.-em- - Mumiee . covered fron a single direction peirpetoduac o 1k meld and1h weld 
voluoe is ett . med from aat Lei onw diecntoC parallel to 11e weld (Radiwl Sem only 7).

_ Nozzle Weld Qualifications (Continued) 

* Nozzle-to-Shell Weld From the O.D.  
Part 1 - Inner 15% T 
- Supplement 4 in one radial direcbon 

Issue - Supplement 4 qualified for single side access? 
- Supplement 4 in two opposing circumferential directions with 

Code Case N-552 (Modeling) as a mandatory option? 
Part 2 -Outer 85% 
. Supplement 6 with Single Side Access in one radial direction 

- Issues - How does IOCFR50 ... (G) fit in?

016i Nozzle Weld Qualifications (Continued) 

(3) For examination of reacior pressuoe vessel nozze-to-shell •elds conducted ftrom ft outside of bhe 

(To Th, clad to bean ew intereface and ahe djacon rwac to a depth or 15 pcvet T, (wteasured froo 1k 
clad to banmetalc mietffaco) most be e-musedd fore owe nadial cod two oppotwag ctioaberessum 
diectiore, wintg a peoetdbe mtd persoanel qualifiod in a oedcMIe With Satppltene 4 to Appendix VIIT, 
aw •odileid by §§50 55afX2Xv)(B) and 50.sSa(bX2)lxv)(C. for exoeuiwasec perfowmed ti the rad.al 
directiont and Suppyeenest 5 so Appendixt V111. . modified by §50 55a(bX2XxvXA). foare .nitniontt 
performed m the circuiferevlial dueotont 

(ib) The examiclboe -ooI-n no addressed by §50 55a(bX2X.)(KX3iXI) mass be e-mind us .  
Sof-oe nodil 4nect00 tewg aprocdaure and parisoncl qualified for single sided etxarmaumo 
in accordanco With Supplement 6 W Appeoldix VIill.. = nodiftlod by §150 55•I X2XxvXD), 
50 55a('oX2XxvXE). 50.55a(bX2XovXF). end 50.55a(bX2nXvXGt
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a Nozzle Weld Qualifications (Continued) 
(G) When ipplying Spplaeonsi 4 ao Appendix VIII, Sit41p1ertaill 6 W Appendix ViIli, or €onobied 
Supplement 4 and Supplensent 6 qualification, itei foiiooing additioal po wtsturii rustl be used. and 
exsuration co-iicrous inwc~lude, 

(1) 1Th claid aon ase olUd interface, including . nni00ur of 15 percent T (meased tko. the clad to base 
n0et1l o(eol~ ),01 be .-- onnd fot four riioholoo al oiot usng p-,&- and perolooo qualified 
to acco00dan0 e ih Spperneade 4 to Appendix VIII ( Not A1p'lina o ? ) 

(2) Ifrthe clad0.1-bassei-acal-inuerface procedure deronstraws, detectiaoilly of flaws with a tilt angle relative 
w1 ft11001 centernel o i least 45 61egpneos (paearepoqsi reclqalre lbr Se4ppleo.4 ? ), ft 1001 
or f1 oh .,o00 a, is consi0dered fuily eoio.,ood irooi01 sobn e 1 n one palrllel a11d one 
perperadiculan diotoreo (RUdial Sbo m.y :. Toly ? I, Pus -g be a100.0l0d usi1n a procedure said0W1101 
quioiflod f.r single-s.de oo ob in accordance .1th Suppic a 6 Susequent examinations of this 
ohIn- may be perboanoed using ex0rnina0ibo techniques quaflifod for a tilt angle of at least 10 dell•e 

(3) The exasanooono vi0rne,1 r addressed by lIS 551(b)(2)(xvXGX.) is 1o01a1101d fuily exaonund if 
-- V us obtained 0n 0 ponrall a0d l,1n perpendicular direction. (B.d"l S-o rly ? ) using it pr d0 

and peron qualifieed1n0 singler=tie examinat0 wheat 0 proviions of §0D, 55a(b)SX2XovX3GX2) alo =It 

(4) Wiens 1, a ncOnS reintited by deal gto single a si.coess, credit my be tak1n for 1 ro full w1oh0e 
provided fte examounation wrelume is coee firom a single direct m perpendicular to the weld ai Ow wi 

0 ,c 01rse is examtined f i0rom wt train ors, dim om o dparalel In the p 0l1 (Radial 0a1a 1 raoly ? ).

A Code Related Activities 

* Code Activfies 
Using PDI Qualified procedures on undad components 

- Code Case prepared and through SG NDE #15 

Supplement 4 and 6 False calls 

* Code inquiry revised to better reflect 'intenr question SG NDE 
# 16 and 17 - Code Case prepared to run in parallel 

- Include CRC as 'in course of preparation" and revise Appendix III 
. Inquiry revised to indude comments SG NDE # 18 

- Code Case N-654 - Published in 2002 and next Code Case???? 
Code Case N-613 - Recommend conditional acceptance in DC 1091 
Code Case N-648 - Recommend conditional acceptance in DG 
1091and exclusion from DG 1112 
Supplement 10 - Submit revision as Code Case#Change in February 
Supplement XX - Submit new Supplement on Coord. Imp. of Supp 2, 
3, and 10 as Code Case/Change in February


