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ﬂ RPV Expansion - Generic Procedure - SSA

4 Single Side Access - BWR
- Supplement 4 and 6 - 6.88" t sample.
« Complete for Appendix Vil 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-submitted in February as inquiry & Code Case.
- 11" thick samples remain.
- Treating as new personnel qualification.
- Applicability considerations (discussed later).
- Off-axis (45°%) Flaws. [
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y RPV Expansion - Generic Procedure - Off-Axis
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+ Off-axis Block
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ATTACHMENT 2

ﬁ RPV Expansion - Generic Procedure - 117t

4 RPV Extension - 11" t
~ Current technique appears viable.
+ Positives
- Specified 60° RL probe has a large depth-of-field.
= Negatives
— Much longer scan distances (impacts qualification imes).
~ Treating as exiension unless it's a new personnel qualification.

RPV Expansion - Generic Procedure - Off-Axis

+ Off-axis flaw

-~ 10CFR50...(GX2) If the clad-to-base-metal-interface procedure
demonstrates detectability of flaws with a tilt angle relative to the
weld centerline of at least 45 degrees, the remainder of the
exarmination volume is considered fully examined if coverage is
obtained in one paraliel and one perpendicular direction.

- Generic Procedure PDI-UT-6, using only a 60° Refracted
Longitudinal is proven capable of detecting planar (+/- 10°) flaws
throughout a 6.88 inch thick component.

- Can it detect 45° off-axis flaws?

- Since technique doesn’t change
with thickness should be abie to test N\
capability at any point in the qualified thickness

range.

ﬁRPV Expansion - Generic Procedure - Off-Axis
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¢ 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 criteria of 3:1




RPV Expansion - Generic Procedure - Off-Axis
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+ Off-axis Automated Data

Nozzle ICR Qualifications (Cont.)
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+ Other Considerations for Nozzle ICR Qualifications
-- Code Case N-552 addresses the misorientation angle and metal
path, but not the beam angle at the flaw?
- Code Inquiry prepared for December Meeting - Task group
requested additional justificationfinformation, to be provided in
February.
- VI-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.

Nozzle Weld Qualifications

4 Nozzie-to-Shell Weld From the 1.D. - Bore
- 100% T
+ Supplement 7 (as modified by 10CFRS0...(KX1)(.ii ii)).
- lssues - From a Vendor
+ Can bore exam be used for coverage of flaws perpendicular to the
weld, in accordance with 10CFRS50...(xvi}(A)?
- Supplement 7 only references Supplement 6 as prerequisite

I

Nozzle ICR Qualifications
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¢ Nozzle inside Corner Region
- 1.D. Qualifications
- Supplement 5
- 0.D. Qualifications
+ Code Case N-552 (Modeling)
- Issues (See next slides)

Nozzle ICR Qualifications (Cont.)
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4 Other Considerations for Nozzle ICR Qualifications
{Continued).

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

Nozzle Weld Qualifications (Continued)
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(/) For examination of nozzie-10-vessel wekds conducted from the bore, the following provisions are required
1o qualify the i and

() For detection, & minimum of four flaws in one or more full-scale nozzle mock-ups must be added (o the
test set. The specimens must comply with Supplement 6, Paragraph |1, 1o Appendix V111, except for Baw
locations specified in Table VII S6-1. Flaws may be either notches, labrication flaws or cracks. Seventy five
percent of the flaws must be cracks or fabrication flaws. Flaw locations and onientations must be selecied
from the choices shown in §50.55a(bX2Xxv)XKX¢), Table VIII-S7091-Modified, except flaws perpendicular
to the weld are not required. There may be 1o more than two laws from each category, and at least cne
subsurface flaw must be included.

{if) For length sizing, a minimum of four flaws as in §50 55a(b)(2)(xv XK X/ X/} must be included in the test
set. The length sizing results must be added to the results of combined Supplement 4 1o Appendix Vil and
Supplement 6 to Appendix VIII. The combined results must meet the acceptance standards contained in
§50 S5a(bH2)xvNEX3

(i#) For depth sizing, a minimum of four flaws as in §50.55a(b)(2)xv XK X /X7) must be included in the test
set. Their depths must be distributed over the ranges of 4, Paragraph 1.1, to Appendix V1IL, for
the inner 15 percent of the wall thickness and Supplement 6, Paragraph 1.1, to Appendix VIIL for the
remainder of the wall thickness. The depth sizing results must be combuned with the sizing results from
Supplement 4 1o Appendix V11 for the inner 15 percent and 10 Supplement 6 to Appendix VIL for the
remainder of the wall thiciness. The combined results must meet the depth sizing acceptance critena
contaned in §§50.55aM2XxvHCH/). 30.55a(bX2)(xvXEX /). and 50.553(bX2XxvXF)(3)
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ﬁ Nozzle Weld Qualifications (Continued)
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(G) When applying &.:plawlllkoenmelll SupplunemsloAppunxVﬂl.otwmblmd
4and 6 provi: must be used, and
examination coverage must include:
. )T‘h:chdlob-gnmxhrlerﬁa.mlmmg:mnmunorlspnumT(msnd from the clad to
base metal shall be Gom four using and
qualified in with 4 t0 Appendix VIl (The ressen for the fellewing
questien)
(2) If the clad-to-hase-metai-interface of flaws with a tilt angle

relative t0 the weld centerline of 2t least 45 degrees, the remainder of the examination volume 1s
considered fully eumned if coverage is obtained in one paraliel and one perpendicular direction. This
must be using a and qualified for single-side examination in

with 6. of this volume may be performed using
examination techniques qualified for a ik angle of at least 10 degrees.

(xvi) Appendix VIII single side ferritic vessel and piping and stainless steel piping examination.
{A) Examinations performed from one side of 2 ferritic vuael weld must be conducted with equipment,

and that have with single side examinations. To

i y 10 1wo sided jon must be to the

requirements of Appendix V111 as modified bry this pnrmll and §§50 $5a(b)2Hxv) (B) through (G),
(Dees this imply Suppiement 7 with single side sccess? ) on specimens containing (laws with non-
oplimum sound energy reflecting characteristics (Dees this imply Supplement 7 with eff-axis flaws?)
or flaws similar 1o those in the vessel being examined.

Nozzle Weld Qualifications (Continued)
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(2) For examination of reactor pressure vessel nozzle-1o-vessel wekds conducted from the inside of the
vessel,
(7} The clad fo base metal interface and the adjacent examination volume 10 a minimum depth of 1S
puwT(nmedﬁmm:cMwbuenml must be from four ®

using 3 qualified in with 4 to Appendix VI
as modified by §§50. SSa(b)(2Xxv)(B) and 50.55a(bN2HAvXC).
(i) When the mmu\mon volume (bl’md in 950 ssa(b}(")(xv)(K)( ’)(:) cannol be effectively examined
m all four di Grom the nozzle bore using a

and quahncd in with §50. SSa(b)(")(xv)(K)(I)

{iif) The remaindes of the examination volume not covered by §50.55abX 2XxvKX2Xi) oc a
combmation of 950 SSa(bX")(xvxK)(J)(l) and §50.55a(b )2 (xv (KX 2)Xii), must be examined from the
nozzie bore using qualified in with §50.55a(bX2XxvXKX/), or

from the vesd shcll (Ih(ﬁnl Snl sniy ?) using a procedure and personnel qualified for single sided
6 to Appendix VIII, as modified by §§50 S52(b)2XxvXD)

50 Ssa{h)(z)(xv)(E) S0 SSa(h)(’)(xv)(FL and 50 55a(bX2XxvKG).

o
ﬂj Nozzle Weld Qualifications (Continued)
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4 Nozzle-to-Shell Weld From the O.D.
- Part 1-Inner15% T
- Supplement 4 in one radial direction
- 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 10CFRS50...(G) fitin?

1w

Nozzle Weld Qualifications (Continued)
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# Nozzle-to-Shell Weld From the L.D. - Vessel Sheill

- Part1-Inner 15% T

« Supplement 4 in 4 orthogonal directions

- aug d by Supph t 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?
- Part 2 -Outer 85% T

~ Supplement 7 Bore Exam, or

- Supplement 6 with Single Side Access (Radial scan only?)
- Issue - How does 10CFRS0...(G) fitin? See following slides

Nozzle Weld Qualifications (Continued)
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(G) When Applymg Supplan:nl 410 Appemtx VI, Supplement 6 to Appendu VIIL, or combined
isions must be used, and

eumunnm covenp must mducb

(I)Th:clarl 10 base metal interface, mchuhnganummnofls percent T {measured from the clad 1o base
shall be from four using procedures and personnel qualified
in accordance with Supplement 4 1o Appendix VIII. ( Prerequisite requirement ? )

(2) If the clad-to-base-metal-interface procedure demonstrases detectability of flaws with a 1ilt angle relative
1o the weld centerfine of at least 45 degrees (prerequisite requiresaent 7 ), the remainder of the examination
whun:nscmsduedﬁnﬂymmmdlfm uolnlmdmompaalummpapmﬁcmdmclm
(lmlllSnnnly 7). This rmust be using a qualified for single-side
in with 6. i ol'tlns volume may be performed

using exarnination techniques qualified for a tilt angle of at least 10 degrees.

(3) The examination volume not addressed by §50.55a(b)2)(xvXGX/) 18 considered fully examined if
coverage is obtained in one parallel and one perpendicular direction, (Radial Scan only ?) using 2 procedure
and personne| qualified for single sided examination when the provisions of §50.55a(bX2)XxvXGN2) are met.

(4) Where applications are limited by design to single side access, credit may be taken for the full volume

provided the examination volume is covered from a single direction perpendicular 1o the weld and the weld
volume is examined from al least one direction parallel 1o the weld (Radial Sean enly ?).
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Nozzle Weld Qualifications (Continued)
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(3) For examination of reactor pressure vessel nozzle-to-shell welds conducted from the outside of the
vessel,
{) The clad to base metal interface and the adjacent metal 10 2 depth of 15 percent T, (measured from the
chdlobanmtul interface) must be examined from one radial and two opposing circumferential

using and quatified in with 4 1o Appendix VIII,
as modified by MSO 552X 2)X(xv)B) and 50.5Sa(b)2}avXC), for examinations performed in the radial
direction, and Supplement 5 10 Appendix V111, as modified by §50 $5a(b)2)(xv)(J). for examinations
performed in the circumferentiat direction.
(i7) The examination vohume not addressed by §50 S5a(bX2)(xv)K)X3)i) must be examined in a
munimum of one radial directton using a procedure and personnel qualified for single sided examinaton
in accordance with Supplement 6 to Appendix VIII, as modified by §§50.55a(bX2)xvX D),
$0.5SaCh)2)xvXE), 50.5Sa(bN2XxvXF), and 50.55a(b}2HxvNG).
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Nozzle Weld Qualifications (Continued)
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(G) When applying Supplemen 4 1o Appendix V111, Supplemenl 6 w Appendix V111, or combined
4and 3 i ion, the i i i must be used, and

L4 p
examination coverage must include:
{1) Theclad to base metal interface, including 2 minimum of 15 percent T (measured from the clad lo base
metal shall be ined from four i using qualified
in accordance with Supplement 4 to Apperxtix VIl { Not Applicable ?)
(2) If the clad-to-base-metal-interface procedure demonstrates detectability of flaws with a lilt angle relative
tor N

to the weld centerline of at least 45 degrees (prevequisite requir 47)the

of the i volume is i fully if coverage is obtained in one parallct and one
perpendicular direction (Radial Scan ealy ? ). This must be using a dure and
qualified for single-side in with inations of this
volume may be using inati i qualified for a tilt angle of at least 10 degrees.
{3) The volume not ad by §50.553BX2XxvXGX!) is considered fully examined 1f

coverage is obtained in ooe panllel and one direction, (Radial Sean anly ? ) using a procedure
and personne] qualified for single sided examination when the provisions of §50.55a(bX2)(xv)XGX2) are met.
{#) Where applications are limiled bry design to single side access, credit may be taken for the full volume
provided the examination volume is covered from a single direction perpendicular (0 the weld and the weld
volume is examined from at least one direction parailel 1o the weld (Radisl Scan ealy ? ).
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Code Related Activities

¢ Code Activities

Using PDI Qualified procedures on unclad components
« Code Case prepared and through SG NDE #15

- Supplement 4 and 6 False calls
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+ Code inquiry revised to better reflect “intent” question SG NDE
# 16 and 17 - Code Case prepared to run in parallel
Include CRC as “in course of preparation” and revise Appendix Il
+ Inquiry revised to include comments SG NDE # 18
Code Case N-654 - Published in 2002 and next Code Case ?77?

- Code Case N-613 - Recommend conditional acceptance in DG 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
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