June 30, 2003

10 CFR 50. 55a(a) (3) (i)

U.S. Nucl ear Regul atory Commi ssi on
ATTN:  Docunment Control Desk

Mail Stop: OWN P1-35

Washi ngton, D.C. 20555-0001

Gent | enmen:
In the Matter of ) Docket Nos. 50-260
Tennessee Valley Authority ) 50- 296

BROWNS FERRY NUCLEAR PLANT (BFN) - UNITS 2, AND 3 - AMERI CAN
SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME) SECTI ON XI, | NSERVI CE
| NSPECTI ON (I SI') PROGRAM - REQUESTS FOR RELI EF 2-1SI-21, AND
3-1Sl-17 FOR EXAM NATI ON OF PI PI NG WVELD OVERLAYS

I n accordance with 10 CFR 50.55a(a)(3)(i), TVA is requesting
relief fromcertain inservice inspection (1SlI) requirenents in
Section Xl of the ASME Section X, Appendix VIII, Supplenent
11 for BFN Units 2 and 3. The specific requirenents for which
relief is requested relate to the qualification requirenents
for inspecting piping weld overlays using ultrasonic testing
(ur). The enclosure to this letter contains BFN Units 2,
and 3 requests for relief 2-1SI-21, and 3-1SI-17 for NRC
revi ew and approval .

ASME Section X, Appendix VIII requirenents are mandated and
suppl enmented by 10 CFR 50.55a(b) (2)(xiv), (xv), and (xvi).
Appendi x VIIIl of ASME Section Xl, 1995 Edition with 1996
Addenda is specified in the CFR.  The BFN Units 2 and 3

| nservice Inspection (ISlI) Progranms for nondestructive



exam nation conplies with the 1995 Edition, 1996 Addenda of
ASME Section Xl, and supplenented as required to incorporate
ASME Section X, Appendix VIII.
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TVA recently was advised by the Electric Power Institute
(EPRI'), staff that prior to perform ng ultrasonic exam nation
of Class 1 Reactor Cool ant System (RCS) weld overl ays
(reference NRC GL 88-01, and Boiling Water Reactor Vessel
and Internals Project (BWRVIP)-75), relief from ASME Secti on
XI, Appendix VIIIl, Supplenment 11 requirenments i s necessary.
TVA was al so informed that two options exist: (1) adopt ASME
Code Case N-653, “Qualification Requirenents for Ful
Structural Overlaid Wought Austenitic Piping Welds, Section
Xl, Division 1,” with sone nodifications, or, (2) use the EPRI
Performance Denonstration Initiative (PDI) Programin |ieu of
t he ASME Code Section X, Appendix VIII, Supplenent 11

requi rements. EPRI has worked with the NRC staff to develop a
sanpl e request for relief, using option 2 above, to ensure
sufficient information is submtted for NRC review.

Encl osure 1 of this letter contains BFN Unit 2 request for
relief 2-1SI-21 for NRC review and approval. Enclosure 2 of
this letter provides BFN Unit 3 request for relief 3-1SI-17.
The technical content each of the requests for relief is
consistent with the EPRI sponsored PDI nodel including updates
resulting fromrequests for additional information issued to
other utilities (i.e., Southern Nuclear Operating Conpany
(SNC), for Plant Hatch and Carolina Power and Light, for
Brunswi ck Steam El ectric Plant).

TVA requests approval of these requests for relief by
January 16, 2004, to support resource planning for the Unit 3,
Cycle 11 (Spring 2004) refueling outage.
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There are no new regulatory commtnments in this letter.

have any questions, please contact me at (256) 729-2636.

Si ncerely,
Original signed by:

T. E. Abney
Manager of Licensing
and I ndustry Affairs

Encl osures
cc (Encl osures):
(Via NRC El ectronic Distribution)

M. Stephen J. Cahill, Branch Chi ef
U.S. Nucl ear Regul atory Conmm ssi on
Regi on |

Sam Nunn Atl anta Federal Center
61 Forsyth Street, SW Suite 23T85
Atl anta, CGeorgia 30303-8931

NRC Resi dent | nspector
Browns Ferry Nucl ear Pl ant
10833 Shaw Road

At hens, Al abam 35611-6970

M. Kahtan N. Jabbour, Senior Project Manager
U.S. Nucl ear Regul atory Conmm ssion

One White Flint, North

(MS 08@®9)

11555 Rockville Pike

Rockvill e, Maryland 20852-2739

If you
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DTL: JVWD: BAB

Encl osures

cc (Encl osures):

Bhat nagar, PAB 1E- BFN
Burzynski, BR 4X-C
Ladd, PEC-2A- BFN
Maddox, LP 6A-C

O csvary, LP 6A-C
Root, PAB 1G BFN
Rupert, NAB 1A-BFN
Si nger, LP 6A-C
Skaggs, POB 2C- BFN

Vigluicci, ET 11A-K
. W ggal |, SAB 1A- BFN

NSRB Support, LP 5MC
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ENCLOSURE 1

TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNI'T 2
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON XI,
I NSERVI CE | NSPECTI ON (1 SlI') PROGRAM
(THI RD TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 2-1SI-21

(See Attached)



TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)

UNI'T 2

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON XI ,
I NSERVI CE | NSPECTI ON (I SI') PROGRAM
(THI RD TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 2-1SI-21

Executive Sunmary:

Conponent s:

ASME Code (Cl ass:

ASME Section Xl
Editi on:

I n accordance with 10 CFR 50.55a(a)(3)(i),
TVA is requesting relief frominservice

i nspection requirenents of the 1995 Edition
t hrough 1996 Addenda of ASME Section Xl,
Appendi x VII11, Supplenment 11,
“Qualification Requirenments For Ful
Structural Overlaid Wought Austenitic

Pi ping Welds,” of the ASME Boiler and
Pressure Vessel Code. The Performance
Denmonstration Initiative (PDI) Programfor
i mpl enmenting the Suppl enment 11
qual i fication program for overlay wel ds

is not in strict conpliance with the

requi rements of Supplenent 11 of the 1995
Edition through the 1996 Addenda. TVA
proposes to use the PDI Program for

i npl enentati on of Appendix VIII, Supplenent
11 as anended in the attachnment to this
request for relief. The amendnents to
Suppl enent 11 as shown in the attachment
were coordinated with PDI, NRC, and Pacific
Nort hwest Nati onal Laboratory (PNNL).

Two (2)

Recircul ati on (RECIRC), Core Spray (CS),
and Reactor Water Clean Up (RWCU) Systens

Piping Welds with Structural Weld Overlay

ASME Code Class 1

1995 Edition, 1996 Addenda

El-2



Code Tabl e:

Exam nati on
Cat egory:

Exam nation |tem
Nunber :

Code Requirenment:

Code Requirenents

From Whi ch Rel i ef

| s Request ed:

List OF Itens
Associ ated W th

The Relief Request:

West i nghouse Owmners Group (WOG)
topi cal Report WCAP-14572, Revision 1-
NP- A, Table 4.1-1

R-A, Risk-Informed Piping Exam nations

R1. 16, El enents Subject To Intergranul ar
Stress Corrosion Cracking (1 GSCC)

The 1995 Edition of ASME Section Xl, with
addenda t hrough 1996, WCAP-14572, Revi sion
1-NP-A, Table 4.1-1, Exam nation Category
R-A, Item No. R1.16, requires a volunetric
(UT) exam nation of the pipe weld including
the overlay. The UT exam nation nust be
performed using personnel, procedures, and
equi pnmrent qualified in accordance with
Appendi x VIIIl, Supplenent 11.

Relief is requested fromthe requirenment to
qual i fy personnel, procedures, and

equi pment in accordance with Appendix VIII
Suppl enent 11 as stated in the 1995 Edition
t hrough the 1996 Addenda of the ASME
Section Xl Code.

BFN Unit 2 Weld Overlays in the Risk-

Informed 1 SI Programthat require

exam nati on:

WELD # SYSTEM Pl PE SI ZE CATEGORY
GR- 2- 15 RECI RC 12.0" E
DSRWC- 2- 03 RWCU 6. 0" E
DSRWC- 2- 04 RWCU 6. 0" E
DSRWC- 2- 05 RWCU 6.0" E
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Basis For Reli ef
Request :

Al ternate
Requi rement :

Justification For

The Granting O

Wel d Overlays in the BFN Unit 2 Risk-
I nformed 1 SI Program that currently do not
requi re exani nati on:

VWELD # SYSTEM Pl PE SI ZE CATEGORY
TCS-2-421 CS 12. 0” E
GR- 2-45 RECI RC 12. 0” E
GR- 2-59 RECI RC 28. 07 E
GR- 2-61 RECI RC 28. 0" E
GR-2- 64 RECI RC 28. 0" E

The requirenments of ASME Section X,
Appendi x VI11, Supplenment 11, as stated in
the 1995 Edition through the 1996 Addenda
are not practical to inplenment. The

requi renents were anended to i nprove the

i npl enentati on process. The anended

requi rements are contained in the
attachnment to this relief request. The
EPRI sponsored PDI amendments to Suppl enent
11, as shown in the attachment, were
coordi nated with PDI, NRC, and PNNL.

The proposed anended requirenments of

Suppl enent 11 for the qualification of
personnel, procedures, and equi pment wl |
provi de an alternative with an acceptable
| evel of quality and safety.

TVA proposes to utilize personnel,
procedures, and equi pnment qualified in
accordance with ASME section Xl, Appendi X
VI11, Supplenment 11, as anmended by the
attachment, which is the EPRI adm ni stered
PDI Program
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Rel i ef : The proposed anended criteria (as shown in
the attachment) to the requirenments of the
ASME Section X, 1995 Edition with addenda
t hrough 1996, Appendix VIII, Supplenment 11,
whi ch were coordi nated through PDI, NRC,
and PNNL, provides an alternative with an
acceptabl e |l evel of quality and safety.

El-5



| npl enment ati on

Schedul e:

At t achnment :

NOTE: This request for relief (RFR) is
consistent with one submtted by Brunsw ck
Steam El ectric Plant to the NRC by letters
dated July 16, 2002, and February 11, 2003.
The NRC approved the request for relief by
| etter dated March 26, 2003.

This request for relief is applicable to
the BFN Unit 2, ASME Section Xl Third Ten-
Year 1Sl inspection interval which expires
on May 24, 2011.

Tabl e — Conparison of ASME Section Xl,
Appendi x VII1, Supplenent 11, Code Case
N- 653, and PDI Alternative

El-6



ATTACHVENT

2-1Sl-21

Conpari son of ASME Section Xl,
Appendi x VI11, Supplement 11,
Code Case N-653, and PDI Alternative

El-7



SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

1.0 SPECIMEN REQUIREMENTS

Qudification test specimens shal mest the
requirements listed herein, unless a set of
gpecimensis designed to accommodate
specific limitations stated in the scope of the
examination procedure (e.g., pipe Sze, weld
joint configuration, access limitations). The
same specimens may be used to demonstrate
both detection and Szing qudification.

No Change

No Change

1.1 General. The specimen sat shdl conform
to the following requirements.

No Change

No Change

(8 Specimens shdl have sufficient volume to
minimize spurious reflections that may interfere
with the interpretation process.

No Change

No Change
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

WELDS
(b) The gpecimen set shdl consst of at least No Change (b) The gpecimen set shdl consst of at least
three specimens having different nomind pipe three specimens having different nomind pipe
diameters and overlay thicknesses. They shdl diameters and overlay thicknesses. They shdl
include the minimum and maximum nomina include the minimum and maximum noming
pipe diameters for which the examination pipe diameters for which the examination
procedure is gpplicable. Pipe diameterswithin procedure is gpplicable. Pipe diameterswithin
arange of 0.9to 1.5 timesanomind diameter arange of 0.9to 1.5 timesanomind diameter
shdl be consdered equivdent. If the shal be consdered equivdent. If the
procedure is gpplicable to pipe diameters of procedure is gpplicable to pipe diameters of
24 inches or larger, the specimen set must 24 inches or larger, the specimen set must
include at least one specimen 24 inches or include at least one specimen 24 inches or
larger but need not include the maximum larger but need not include the maximum
diameter. The specimen set must include at diameter.
least one specimen with overlay thickness The specimen sat shdl include specimenswith
within -0.1 inches to +0.25 inches of the overlays not thicker than 0.1 inches more than
maximum nomind overlay thickness for which the minimum thickness, nor thinner than 0.25
the procedure is gpplicable. inches of the maximum nomind overlay
thickness for which the examination procedure
isapplicable.
(c) The surface condition of & least two No Change No Change

specimens shall gpproximete the roughest
surface condition for which the examination
procedure is applicable.

E1-9




SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(d) Flaw Conditions

(1) Base metal flaws. All flaws must be
cracksin or near the butt weld heat- affected
Zone, open to the inside surface, and extending
at least 75 percent through the base meta
wall. Flaws may extend 100 percent through
the base metd and into the overlay materid; in
this case, intentiond overlay fabrication flavs
ghdl not interfere with ultrasonic detection or
characterization of the cracking. Specimens
containing IGSCC shdl be used when
avaladle.

(1) Base metd flaws. All flaws must bein or
near the butt weld heet- affected zone, open to
the ingde surface, and extending & least 75
percent through the base metd wall.
Intentiona overlay fabrication flaws shdl not
interfere with ultrasonic detection or
characterization of the cracking. Specimens
containing IGSCC shdl be used when
avalable.

(8 At least 70 percent of the flawsin the
detection and sizing tests shdl be cracks.
Alterndive flaw mechanisms if used, shdl
provide crack-like reflective characterigtics
and shdl be limited by the following:

(1) Haws shdl be limited to when implantation
of cracks precludes obtaining aredlitic
ultrasonic response.

(2) Haws shdl be semi-dlipticd with atip
width of lessthan or equa to 0.002 inches.

(1) Base metd flaws. All flaws must bein or
near the butt weld heet- affected zone, open to
the indde surface, and extending at least 75
percent through the base metd wall.
Intentiona overlay fabrication flaws shdl not
interfere with ultrasonic detection or
characterization of the base meta flaws.
Specimens containing IGSCC shdl be used
when available. At least 70 percent of the
flaws in the detection and Szing tests shdl be
cracks and the remainder shall be dternative
flaws. Alternative flaw mechanisms if used,
shdl provide crack-like reflective
characterigtics and shdl be limited by the
fallowing:

(@ The use of Alternative flaws shdl be limited
to when the implantation of cracks produces
spurious reflectors that are uncharacteristic of
actud flaws.

(b) Flaws shdl be semi-dliptical with atip
width of less than or equa to 0.002 inches.

E1l- 10




SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(2) Overlay fabrication flaws. At least 40
percent of the flaws shal be noncrack
fabrication flaws (eg., 9dewdl lack of fuson
or laminar lack of bond) in the overlay or the
pipe-to-overlay interface. At least 20 percent
of the flaws shdl be cracks. The balance of
the flaws shdl be of ether type.

No Change

No Change

(e) Detection Specimens

(1) At least 20 percent but less than 40
percent of the flaws shal be oriented within
+20 degrees of the pipe axia direction. The
remainder shal be oriented circumferentialy.
Flaws shal not be open to any surface to
which the candidate has physicd or visud
access. Therules of IWA-3300 shdl be used
to determine whether closely spaced flaws
should be trested as Sngle or multiple flaws.

(1) At least 20 percent but less than 40
percent of the base metd flaws shal be
oriented within +20 degrees of the pipe axial
direction. The remainder shdl be oriented
crcumferentialy. FHaws shdl not be open to
any surface to which the candidate has
physical or visua access.

(1) At least 20 percent but less than 40
percent of the base metd flaws shal be
oriented within +20 degrees of the pipe axial
direction. The remainder shdl be oriented
circumferentidly. Haws shal not be open to
any surface to which the candidate has
physical or visua access.

(2) Specimens shdl be divided into base and
over-lay grading units. Each specimen shal
contain one or both types of grading units.

(2) Specimens shal be divided into base metal
and overlay fabrication grading units. Each
gpecimen shal contain one or both types of
grading units. Haws shdl not interfere with
ultrasonic detection or characterization of
other flaws.

(2) Specimens shdl be divided into base metd
and overlay fabrication grading units. Each
specimen shall contain one or both types of
grading units. Haws shdl not interfere with
ultrasonic detection or characterization of
other flaws.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(a)(1) A base grading unit shdl indude at leest
3 inches of the length of the overlaid weld.
The base grading unit includes the outer 25
percent of the overlaid weld and base meta on
both sdes. The base grading unit shdl not
include the inner 75 percent of the overlaid
weld and base metd overlay materid, or base
metal-to-overlay interface.

(@)(1) A base metd grading unit shdl include
at least 1 inch of the length of the overlaid
weld. The base metd grading unit includes the
outer 25 percent of the overlaid weld and base
meta on both Sdes. The base metd grading
unit shdl not include the inner 75 percent of
the overlad weld and base metd overlay
materia, or base meta-to-overlay interface.

(a)(1)A base metd grading unit includesthe
overlay materid and the outer 25 percent of
the origind overlad weld. The base metd
grading unit shal extend crcumferentidly for at
least 1 inch and shdl art a the weld
centerline and be wide enough in the axid
direction to encompass one hdf of the origind
weld crown and aminimum of 0.50 inches of
the adjacent base materid.

(a(2) When base metal cracking penetrates
into the overlay materia, the base grading unit
shdl indude the overlay metd within 1 inch of
the crack location. This portion of the overlay
materia shall not be used as part of any
overlay grading unit.

(a(2) When base metal cracking penetrates
into the overlay materid, the base meta
grading unit shdl not be used as part of any
overlay fabrication grading unit.

(a(2) When base metd flaws penetrate into
the overlay materia, the base metd grading
unit shall not be used as part of any overlay
fabrication grading unit.

(a(3) When abase grading unit is designed to
be unflawed, a least 1 inch of unflawed
overlad weld and base metd shdl exist on
ether Sde of the base grading unit. The
segment of weld length used in one base
grading unit shal not be used in another base
grading unit. Base grading units need not be
uniformly spaced around the specimen.

(A(3) Sufficient unflawed overlaid weld and
base metd shdl exist on dl sdes of the grading
unit to preclude interfering reflections from
adjacent flaws.

(A(3) Sufficient unflawed overlaid weld and
base metd shdl exist on dl sdes of the grading
unit to preclude interfering reflections from
adjacent flaws.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(b)(I) An overlay grading unit shdl include the
overlay materid and the base meta-to-overlay
interface of at least 6 square inches The
overlay grading unit shal be rectangular, with
minimum dimensonsof 2 inches

(b)(I) An overlay fabrication grading unit shal
include the overlay materid and the base
metd-to-overlay interface for alength of at
least 1inch

(b)(I) An overlay fabrication grading unit shal
include the overlay materid and the base
metd-to-overlay interface for alength of at
least 1 inch.

(b)(2) An overlay grading unit designed to be
unflawed shdl be surrounded by unflawed
overlay materid and unflawed base meta-to-
overlay interface for at leest 1 inch around its
entire perimeter. The specific areaused in one
overlay grading unit shdl not be used in
another overlay grading unit. Overlay grading
units need not be spaced uniformly about the

specimen.

(b)(2) Overlay fabrication grading units
designed to be unflawed shall be separated by
unflawed overlay materiad and unflawed base
metal-to-overlay interface for a leest 1 inch a
both ends. Sufficient unflawed overlaid weld
and base metdl shdl exist on both sides of the
overlay fabrication grading unit to preclude
interfering reflections from adjacent flaws. The
specific area used in one overlay fabrication
grading unit shal not be used in ancther
overlay fabrication grading unit. Overlay
fabrication grading units need not be spaced
uniformly about the specimen.

(b)(2) Overlay fabrication grading units
designed to be unflawed shall be separated by
unflawed overlay materia and unflawed base
metal-to-overlay interfacefor at leest 1 inch a
both ends. Sufficient unflawed overlaid weld
and base metdl shdl exist on both sides of the
overlay fabrication grading unit to preclude
interfering reflections from adjacent flaws. The
specific area used in one overlay fabrication
grading unit shal not be used in another
overlay fabrication grading unit. Overlay
fabrication grading units need not be spaced
uniformly about the specimen.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(b)(3) Detection sets shdl be sdlected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base grading units,
ten unflawed base grading units, five flawed
overlay grading units, and ten unflawed overlay
grading units. For each type of grading unit,
the sat shdl contain at least twice as many
unflawed as flawed grading units.

(b)(3) Detection sets shall be sdlected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base metd grading
units, ten unflawed base metd grading units,
five flawed overlay fabrication grading units,
and ten unflawed overlay fabrication grading
units. For each type of grading unit, the set
ghdl contain & least twice as many unflawed
asflawed grading units. For initid procedure
qualification, detection sets shal include the
equivdent of three personnel quaification sets.
To qudify new vaues of essentid variables, a
least one personnel qudification setis
required.

(b)(3) Detection sets shdl be sdected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base metd grading
units, ten unflawed base meta grading units,
five flawed overlay fabrication grading units,
and ten unflawed overlay fabrication grading
units. For each type of grading unit, the set
ghdl contain &t least twice as many unflawed
asflawed grading units. For initid procedure
qualification, detection sets shdl include the
equivaent of three personnd quaification sets.
To quaify new vaues of essentid variables, at
least one personnel qudification setis
required.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(f) Szing Specimen

(1) The minimum number of flaws shdl be ten.
At least 30 percent of the flaws shdl be
overlay fabrication flaws. Atleast 40
percent of the flaws shdl be cracks open to
the insde surface.

(1) The minimum number of flaws shdl be ten.
At least 30 percent of the flaws shall be
overlay fabrication flaws. Atleest 40
percent of the flaws shall be cracks open to
the ingde surface. For initid procedure
qudification, Szing sets shdl indlude the
equivaent of three personnd qudification sets.
To qudify new vaues of essentid variadles, a
least one personnd qudification setis
required.

(1) The minimum number of flaws shdl be ten.
At least 30 percent of the flaws shall be
overlay fabrication flaws. Atleest 40
percent of the flaws shdl be open to theinsde
aurface. Sizing sets shdl contain adigtribution
of flaw dimensons to assess Szing capalilities.
For initid procedure qudification, 9zing sets
shdl include the equivaent of three personnd
qudification sets. To quaify new vaues of
essentid variables, at least one personne
qualification set isrequired.

(2) At least 20 percent but less than 40 | No Change No Change

percent of the flaws shal be oriented axidly.

Theremainder shal be oriented

circumferentidly. Haws shal not be open to

any surface to which the candidate has

physical or visua access.

(3) Base metd cracking used for length 5zing | No Change (3) Base metd flaws used for length Sizing

demongtrations shdl be oriented
arcumferentidly.

demondrations shdl be oriented
crcumferentialy.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(4) Depth 9zing specimen sets shdll include at
least two distinct locations where cracking in
the base metd extendsinto the overlay
materid by at least 0.1 inch in the through-wal
direction.

No Change

(4) Depth 9zing specimen sets shdl indude a
least two distinct locations where a base metal
flaw extends into the overlay materid by at
least 0.1 inch in the through-wal direction.

20 CONDUCT OF PERFORMANCE
DEMONSTRATION

The specimen insde surface and identification
shdl be concedled from the candidate. All
examinations shal be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
gpecimen results or candidate viewing of
unmasked specimens after the performance
demondtration is prohibited.

The specimen insde surface and identification
shdl be concedled from the candidate. All
examinations shall be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
gpecimen results or candidate viewing of
unmasked specimens after the performance
demondtration is prohibited. The overlay
fabrication flaw test and the base metd flaw
test may be performed separately.

The specimen insde surface and identification
shdl be concedled from the candidate. Al
examinations shall be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
specimen results or candidate viewing of
unmasked specimens after the performance
demondtration is prohibited. The overlay
fabrication flaw test and the base meta flaw
test may be performed separately.
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SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
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2.1 Detection Test.

Flawed and unflawed grading units shdl be
randomly mixed. Although the boundaries of
specific grading units shal not be revealed to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base or overlay) thet are present for each

Flawed and unflawed grading units shal be
randomly mixed. Although the boundaries of
specific grading units shal not be reveded to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base metd or overlay fabrication) that are

Fawed and unflawed grading units shal be
randomly mixed. Although the boundaries of
specific grading units shal not be reveded to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base metd or overlay fabrication) that are

specimen. present for each specimen. present for each specimen.
2.2 Length Sizing Test

(a) Thelength Szing test may be conducted No Change No Change
separately or in conjunction with the detection

test.

(b) When the length Szing test is conducted in No Change No Change

conjunction with the detection test and the
detected flaws do not satisfy the requirements
of 1.1(f), additiona specimens shdl be
provided to the candidate. The regions
containing aflaw to be 9zed shdl be identified
to the candidate. The candidate shall
determine the length of the flaw in each region.
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(c) For asgparate length Szing tes, the
regions of each specimen containing aflaw to
be sized shdl be identified to the candidate.
The candidate shdl determine the length of the
flaw in each region.

No Change

No Change

(d) For flaws in base grading units, the
candidate shall estimate the length of that part
of the flaw thet isin the outer 25
percent of the base wall thickness.

(d) For flawsin base metd grading units, the
candidate shall estimate the length of that part
of theflaw that isinthe outer 25 percent of
the base metal wall thickness

(d) For flawsin base metd grading units, the
candidate shdl estimate the length of that part
of theflaw that isinthe outer 25 percent of
the base metd wall thickness.

2.3 Depth Sizing Test.

For the depth sizing test, 80 percent of the
flaws shdl be sized at a specific location on the
surface of the specimen identified to the
candidate. For the remaining flaws, the
regions of each specimen containing aflaw to
be szed shdl be identified to the candidate.
The candidate shdl determine the maximum
depth of the flaw in each region.

The candidate shal determine the depth of the
flaw in each region.

(8 The depth sizing test may be conducted
separady or in conjunction with the detection

test.
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(b) When the depth sizing test is conducted in
conjunction with the detection test and the
detected flaws do not satisfy the requirements
of 1.1(f), additiona specimens shdl be
provided to the candidate. The regions
containing aflaw to be szed shdl be identified
to the candidate. The candidate shall
determine the maximum depth of the flaw in
each region.

(c) For aseparate depth szing tet, the regions
of each specimen containing a flaw to be sized
shdl beidentified to the candidate. The
candidate shdl determine the maximum depth
of the flaw in each region.
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3.0 ACCEPTANCE CRITERIA

3.1 Detection Acceptance Criteria.

Examination procedures, equipment, and
personnel are quaified for detection when the
results of the performance demonstration
satisfy the acceptance criteria of Table VIII-
S2-1 for both detection and false cdls. The
criteriashall be satisfied separately by the
demondtration results for base grading units
and for overlay grading units.

Examination procedures are qudified for
detection when dl flaws within the scope of
the procedure are detected and the results of
the performance demondration satisfy the
acceptance criteriaof Table VIII-S2-1 for
fdsecdls. Examination equipment and
personnel are quaified for detection when the
results of the performance demonstration
satisty the acceptance criteriaof Table VIII-
S2-1 for both detection and fdse cdls. The
criteriashdl be stisfied separately by the
demongtration results for base meta grading
units and for overlay fabrication grading units.

(@) Examination procedures are qudified for
detection when:

(D) All flaws within the scope of the procedure
are detected and the results of the
performance demongration satisfy the
acceptance criteriaof Table VIII-S2-1 for
fdsecdls.

(2) At least one successful personnd
demondiration has been performed mesting the
acceptance criteriadefined in (b).
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(b) Examination equipment and personne are
quaified for detection when the results of the
performance demongration satisfy the
acceptance criteriaof Table VIII-S2-1 for
both detection and false calls.

(c) The criteriain (a), (b) shall be satisfied
separately by the demondtration results for
base metd grading units and for overlay

fabrication grading units.
3.2 Sizing Acceptance Criteria.
Examination procedures, equipment, and No Change No Change
personnd are qudified for 9zing when the
results of the performance demongtration
saidfy the following criteria
(a) The RMSerror of theflaw length No Change (a) TheRMSeror of theflaw length

measurements, as compared to the true flaw
lengths, isless than or equa to 0.75 inches.
The length of base metd cracking is measured
at the 75 percent through-base-metd position.

measurements, as compared to the true flaw
lengths, isless than or equa to 0.75 inches.
The length of base metd flawsis measured a
the 75 percent through- base-metd postion.
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(b) All extensions of base metd cracking into
the overlay materid by at least 0.1 inches are
reported as being intrusons into the overlay
meaterid.

This requirement is omitted.

This requirement is omitted.

(c) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, islessthan or equal to 0.125 inches.

(b) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, islessthan or equal to 0.125 inches.

(b) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, isless than or equa to 0.125 inch.
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TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)

UNI'T 3

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON XI ,
I NSERVI CE | NSPECTI ON (I SI') PROGRAM
(SECOND TEN- YEAR | NSPECTI ON | NTERVAL)

REQUEST FOR RELI EF 3-1SI-17

Executive Sunmary:

Units:

Systen(s):

Conponent s:

ASME Code (Cl ass:

Section Xl
Editi on:

I n accordance with 10 CFR 50.55a(a)(3)(i),
TVA is requesting relief frominservice

i nspection requirenents of the 1995 Edition
t hrough 1996 Addenda of Section X,
Appendi x VII11, Supplenment 11,
“Qualification Requirenments For Ful
Structural Overlaid Wought Austenitic

Pi ping Welds”, of the ASME Boiler and
Pressure Vessel Code. The Performance
Denmonstration Initiative (PDI) Programfor
i mpl ementati on of the Supplenment 11

qual ification program for overlay welds is
not in strict conpliance with the

requi rements of Supplenent 11 of the 1995
Edition through the 1996 Addenda. TVA
proposes to use the PDI Program for

i npl enentati on of Appendix VIII, Supplenent
11 as anended in attachnment to this request
for relief. The amendnents to Suppl enent
11 as shown in attachnment were coordi nated
with PDI, NRC, and Pacific Northwest
Nat i onal Laboratory (PNNL).

Three (3)

Recircul ati on (RECIRC), and Resi dual Heat
Rermoval (RHR) Systens

Piping Welds with Structural Weld Overl ay

ASME Code Class 1

1995 Edition, 1996 Addenda
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Code Tabl e:

Exanm nati on
Cat egory:

Exanm nation lItem
Nunber :

Code Requirenment:

Code Requirenents
From Whi ch Rel i ef
| s Request ed:

List OF ltens
Associated Wth
The Relief Request:

Note: The ASME Section Xl Code of record
(conponent selection) for BFN Unit 3 is the
1989 Edition, No addenda. However, TVA has
adopted the 1995 Edition, 1996 Addenda for
nondestructive exam nation at all of its
nucl ear plants. Reference TVA letter to
NRC dat ed August 10, 2001. The NRC
approved TVA's request by letter dated May
24, 2002.

West i nghouse Owmers Group (WOG) Topi cal
Report WCAP- 14572, Revi sion 1-NP-A,
Table 4.1-1

R-A, Risk-Informed Piping Exam nations

R1. 16, Elenents Subject To Intergranul ar
Stress Corrosion Cracking (I GSCC)

The 1995 Edition of ASME Section Xl, with
addenda t hrough 1996, WCAP-14572, Revi sion
1-NP-A, Table 4.1-1, Exam nation Category
R-A, Item No. R1.16, requires a volunetric
(UT) exam nation of the pipe weld including
the overlay. The UT exam nation nmust be
perfornmed using personnel, procedures, and
equi pnment qualified in accordance with
Appendi x VII1, Supplenent 11.

Relief is requested fromthe requirenment to
qual i fy personnel, procedures, and

equi pnment in accordance with Appendix VIII
Suppl enment 11 as stated in the 1995 Edition
t hrough the 1996 Addenda of the ASME
Section Xl Code.

Wel d Overlays that currently require
exam nation in the Unit 3 Risk-Infornmed
I SI Program

WELD # SYSTEM Pl PE SI ZE CATEGORY
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Basis For Relief:

Al ternate
Requi rement :

Justification For

GR- 3-53 RECI RC 28. 0" E
DSRHR- 3- 11 RHR 20. 0" E

Wel d Overlays in the BFN Unit 3 Risk-
I nformed 1 SI Program that currently do not
requi re exani nati on:

VWELD # SYSTEM Pl PE SI ZE CATEGORY
GR- 3-03 RECI RC 28. 0" E
GR- 3- 27 RECI RC 28. 07 E
GR- 3-54 RECI RC 28. 07 E
GR- 3- 57 RECI RC 28. 0" E
GR- 3-59 RECI RC 28. 0" E
GR- 3- 60 RECI RC 28. 07 E
GR- 3- 64 RECI RC 28. 07 E

The requirenents of ASME Section X,
Appendi x VII1, Supplenent 11, as stated in
the 1995 Edition through the 1996 Addenda
are not practical to inplenment. The

requi renents were anended to i nprove the

i mpl ement ati on process. The anended

requi renents are contained in the
attachnment to this relief request. The
EPRI sponsored PDI anendnents to Suppl enent
11, as shown in the attachnment, were
coordinated with PDI, NRC, and PNNL.

The proposed anended requirenents of

Suppl enment 11 for the qualification of
personnel , procedures, and equi prent will
provide an alternative with an acceptable
| evel of quality and safety.

TVA proposes to utilize personnel,
procedures, and equi pnent qualified in
accordance with ASME section X, Appendix
VI11, Supplenment 11 as anmended by the
Attachnment, which is the EPRI adm nistered
PDI Program
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The Granting O

Rel i ef: The proposed anended criteria (as shown in
the attachnment) to the requirenents of the
ASME Section Xl, 1995 Edition with addenda
t hrough 1996, Appendix VII1, Supplenment 11,
whi ch were coordi nated through PDI, NRC,
and PNNL, provides an alternative with an
acceptabl e |l evel of quality and safety.
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| npl enment ati on

Schedul e:

At t achnent :

NOTE: This request for relief (RFR) is
consistent with one submtted by Brunsw ck
Steam El ectric Plant to the NRC by letters
dated July 16, 2002 and February 11, 2003.
The NRC approved the request for relief by
| etter dated March 26, 2003.

This request for relief is applicable to
the Unit 3 second Ten-Year |Sl inspection
interval which expires on Novenber 18,
2005.

Tabl e — Conparison of ASME Section Xl,

Appendi x VII11, Supplenment 11, Code Case
N- 653, and PDI Alternative
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ATTACHVENT

3-1Sl-17

Conpari son of ASME Section Xl,
Appendi x VI11, Supplenment 11,
Code Case N-653, and PDI Alternative
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REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

1.0 SPECIMEN REQUIREMENTS

Qudification test specimens shal meet the
requirements listed herein, unless a set of
gpecimensis designed to accommodate
specific limitations Sated in the scope of the
examination procedure (e.g., pipe Sze, weld
joint configuration, access limitations). The
same specimens may be used to demondirate
both detection and szing qudification.

No Change

No Change

1.1 General. The specimen sat shdl conform
to the following requirements.

No Change

No Change

(8 Specimens shdl have aufficient volume to
minimize spurious reflections that may
interfere with the interpretation process.

No Change

No Change
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(b) The pecimen set shall consist of at least No Change (b) The specimen set shall consst of at least
three specimens having different nomind pipe three specimens having different nomind pipe
diameters and overlay thicknesses. They shall diameters and overlay thicknesses. They shall
incdlude the minimum and maximum noming incdude the minimum and maximum nomingl
pipe diameters for which the examination pipe diameters for which the examingtion
procedure is gpplicable. Pipe diameterswithin procedure is gpplicable. Pipe diameterswithin
arangeof 0.9to 1.5 timesanomina arangeof 0.9to 1.5timesanomina
diameter shall be consdered equivdent. If the diameter shal be consdered equivdent. If the
procedure is applicable to pipe diameters of procedure is applicable to pipe diameters of
24 inches or larger, the specimen sat must 24 inches or larger, the specimen set must
include at least one specimen 24 inches or include at least one specimen 24 inches or
larger but need not include the maximum larger but need not include the maximum
diameter. The specimen sat must include at diameter.
least one specimen with overlay thickness The specimen st shdl include specimenswith
within - -0.1 inchesto +0.25 inches of the overlays not thicker than 0.1 inches more than
maximum nomina overlay thickness for which the minimum thickness, nor thinner than 0.25
the procedure is applicable. inches of the maximum nomina overlay
thickness for which the examination procedure
isapplicable.
(c) The surface condition of & least two No Change No Change

specimens shall gpproximete the roughest
surface condition for which the examination
procedure is applicable.
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(1) Base metal flaws. All flaws must be
cracksin or near the butt weld heat- affected
zone, open to the insgde surface, and extending
at least 75 percent through the base metd
wall. Faws may extend 100 percent
through the base metal and into the overlay
materid; in this case, intentiona overlay
fabrication flaws shdl not interfere with
ultrasonic detection or characterization of the
cracking. Specimens containing IGSCC shall
be used when available.

(1) Bes=metd flaws. All flaws must bein or
near the butt weld heet- affected zone, open to
the insde surface, and extending at least 75
percent through the base metd wall.
Intentional overlay fabrication flaws shdl not
interfere with ultrasonic detection or
characterization of the cracking. Specimens
containing IGSCC shdl be used when
available. Atleast 70 percent of the flawsin
the detection and Szing tests shdl be cracks.
Alterndtive flaw mechanisms if used, shdl
provide crack-like reflective characterigtics
and shdl be limited by the following:

(1) Haws shdl be limited to when implantation
of cracks precludes obtaining aredigtic
ultrasonic response.

(2) Haws shdl be semi-dliptica with atip
width of lessthan or equd to 0.002 inches.

(1) Base metd flaws. All flaws must bein or
near the butt weld heet-affected zone, open to
the insde surface, and extending at least 75
percent through the base metd wall.
Intentional overlay fabrication flaws shdl not
interfere with ultrasonic detection or
characterization of the base metd flaws.
Specimens containing IGSCC shdl be used
when available. At least 70 percent of the
flaws in the detection and Szing tests shdl be
cracks and the remainder shall be dternative
flaws. Alternative flaw mechanisms if used,
dhdl provide crack-like reflective
characterigics and shdl be limited by the
falowing:

(@ Theuse of Alternative flaws shdl be limited
to when the implantation of cracks produces
spurious reflectors that are uncharacteristic of
actud flaws.

(b) FHlaws shdl be sami-dlipticd with atip
width of lessthan or equa to 0.002 inches.
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(2) Overlay fabrication flaws. At least 40
percent of the flaws shdl be non-crack
fabrication flaws (eg., Sdewadl lack of fuson
or laminar lack of bond) in the overlay or the
pipe-to-overlay interface. At least 20 percent
of the flaws shall be cracks. The baance of the
flaws shal be of ether type.

No Change

No Change

(e) Detection Specimens

(1) At least 20 percent but less than 40
percent of the flaws shdl be oriented within
+20 degrees of the pipe axia direction. The
remainder shal be oriented circumferentialy.
Flaws shal not be open to any surface to
which the candidate has physicd or visua
access. Therules of IWA-3300 shdl be used
to determine whether closdy spaced flaws
should be trested as Sngle or multiple flaws.

(2) At least 20 percent but less than 40
percent of the base metd flaws shdl be
oriented within +20 degrees of the pipe axia
direction. The remainder shdl be oriented
circumferentidly. FHaws shal not be open to
any surface to which the candidate has
physical or visua access.

(1) At least 20 percent but less than 40
percent of the base metd flaws shal be
oriented within +20 degrees of the pipe axia
direction. The remainder shdl be oriented
circumferentidly. FHaws shal not be open to
any surface to which the candidate has
physical or visua access.

E2-5




SUPPLEMENT 11 - QUALIFICATION
REQUIREMENTSFOR FULL
STRUCTURAL OVERLAID
WROUGHT AUSTENITIC PIPING
WELDS

CODE CASE N-653

(Provided for Information Only)

PDI PROGRAM:
The Proposed Alternativeto
Supplement 11 Requirements

(2) Specimens shall be divided into base and
over-lay grading units. Each specimen shdll
contain one or both types of grading units.

(2) Specimens shdl be divided into base metd
and overlay fabrication grading units. Each
gpecimen shal contain one or both types of
grading units. Haws shdl not interfere with
ultrasonic detection or characterization of
other flaws.

(2) Specimens shdl be divided into base metd
and overlay fabrication grading units. Each
specimen shall contain one or both types of
grading units. Haws shdl not interfere with
ultrasonic detection or characterization of
other flaws.

(@)(2) A base grading unit shdl include at least
3 inches of the length of the overlaid weld.
The base grading unit includes the outer 25
percent of the overlad weld and base metd on
both sdes. The base grading unit shall not
include the inner 75 percent of the overlaid
weld and base metal overlay materid, or base
metal-to-overlay interface.

(@)(2) A base metd grading unit shdl indude
a least 1 inch of thelength of the overlad
weld. The base metd grading unit includesthe
outer 25 percert of the overlaid weld and base
metal on both Sdes. The base metd grading
unit shal not include the inner 75 percent of
the overlad weld and base metd overlay
materid, or base meta-to-overlay interface.

(@)(1) The base metd grading unit includes the
overlay material and the outer 25 percent of
the origind overlad weld. The base metd
grading unit shal extend arcumferentidly for at
least 1 inch and shdl start a theweld
centerline and be wide enough in the axid
direction to encompass one hdf of the origind
weld crown and aminimum of 0.50" of the
adjacent base material.

(a(2) When base metal cracking penetrates
into the overlay materia, the base grading unit
shdl indlude the overlay metd within 1 inch of
the crack location. This portion of the overlay
materid shdl not be used as part of any
overlay grading unit.

(a(2) When base metal cracking penetrates
into the overlay materid, the base meta
grading unit shal not be used as part of any
overlay fabrication grading unit.

(a(2) When base metd flaws penetrate into
the overlay materia, the base metd grading
unit shall not be used as part of any overlay
fabrication grading unit.
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(a(3) When abase grading unit isdesigned to
be unflawed, a least 1 inch of unflawed
overlaid weld and base metd shall exist on
ether sde of the base grading unit. The
segment of weld length used in one base
grading unit shal not be used in another base
grading unit. Base grading units need not be
uniformly spaced around the specimen.

(a(3) Sufficient unflawed overlaid weld and
base metd shdl exist on dl sdes of the grading
unit to preclude interfering reflections from
adjacent flaws.

(a)(3) sufficient unflawed overlad weld and
base metd shdl exist on dl Sdes of the grading
unit to preclude interfering reflections from
adjacent flaws.

(b)(I) An overlay grading unit shdl include the
overlay materia and the base metd-to-overlay
interface of at least 6 squareinches. The
overlay grading unit shdl be rectangular, with
minmum dimensonsof 2 inches.

(b)(1) An overlay fabrication grading unit shal
include the overlay materid and the base
metal-to-overlay interface for alength of at
least 1 inch.

(b)(1) An overlay fabrication grading unit shdl
include the overlay materid and the base
metal-to-overlay interface for alength of at
least 1 inch.
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(b)(2) An overlay grading unit desgned to be
unflawed shdl be surrounded by unflawed
overlay materid and unflawed base metd-to-
overlay interfacefor a least 1 inch around its
entire perimeter. The specific areaused in one
overlay grading unit shdl not be used in
another overlay grading unit. Overlay grading
units need not be spaced uniformly about the

specimen.

(b)(2) Overlay fabrication grading units
designed to be unflawed shdl be separated by
unflawed overlay materia and unflawed base
meta-to-overlay interface for at least 1 inch at
both ends. Sufficient unflawed overlaid weld
and base metd shdl exist on both sdes of the
overlay fabrication grading unit to preclude
interfering reflections from adjacent flaws. The
specific area used in one overlay fabrication
grading unit shal not be used in another
overlay fabrication grading unit. Overlay
fabrication grading units need not be spaced
uniformly about the pecimen.

(b)(2) Overlay fabrication grading units
designed to be unflawed shall be separated by
unflawed overlay materia and unflawed base
metd-to-overlay interface for at least 1 inch at
both ends. Sufficient unflawed overlaid weld
and base metad shal exist on both sdes of the
overlay fabrication grading unit to preclude
interfering reflections from adjacent flaws. The
gpecific area used in one overlay fabrication
grading unit shal not be used in another
overlay fabrication grading unit. Overlay
fabrication grading units need not be spaced
uniformly about the specimen.
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(b)(3) Detection sets shdl be sdlected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base grading units,
ten unflawed base grading units, five flawed
overlay grading units, and ten unflawed overlay
grading units. For each type of grading unit,
the st shall contain at least twice as many
unflawed as flawed grading units.

(b)(3) Detection sets shdl be selected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base meta grading
units, ten unflawed base metd grading units,
five flawed overlay fabrication grading units,
and ten unflawed overlay fabrication grading
units. For each type of grading unit, the set
shdl contain a least twice as many unflawed
as flawed grading units. For initid procedure
qudification, detection sets shdl include the
equivaent of three personnd qudlification sets.
To qudify new vaues of essentid variadles, a
least one personnd qualification st is
required.

(b)(3) Detection sets shdl be selected from
Table VIII-S2-1. The minimum detection
sample st isfive flawed base metd grading
units, ten unflawed base metd grading units,
five flawed overlay fabrication grading units,
and ten unflawed overlay fabrication grading
units. For each type of grading unit, the set
shdl contain a least twice as many unflawed
as flawed grading units. For initid procedure
qudification, detection sets shdl include the
equivaent of three personnd qudification sets.
To qudify new values of essentid variaoles, a
least one personnd qudlification set is
required.
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(f) Szing Specimen

(1) The minimum number of flaws shdl be ten.

At least 30 percent of the flaws shall be
overlay fabrication flavs. Atleest 40
percent of the flaws shall be cracks open to
the insde surface.

(1) The minimum number of flaws shdl be ten.
At least 30 percent of the flaws shal be
overlay fabrication flaws. Atleest 40
percent of the flaws shal be cracks open to
theingde surface. For initid procedure
qudification, Szing ssts shdl incdlude the
equivaent of three personnd qudification sets.
To qudify new vaues of essentid variables, a
least one personnd qudification setis
required.

(1) The minimum number of flaws shdl be ten.
At least 30 percent of the flaws shal be
overlay fabrication flaws. Atleest 40
percent of the flaws shal be open to theinsde
surface. Sizing sets shdl contain adidribution
of flaw dimensonsto assess Szing capailities.
For initid procedure qudification, Szing sets
shdl include the equivaent of three personnd
qudification sets. To qudify new vaues of
essentid variables, at least one personne
qualification set isrequired.

(2) At least 20 percent but less than 40
percent of the flaws shal be oriented axidly.
Theremainder shal be oriented
circumferentidly. Haws shal not be open to
any surface to which the candidate has
physical or visua access.

No Change

No Change
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(3) Base metd cracking used for length sizing No Change (3) Base metd flaws used for length sizing
demondtrations shall be oriented demongtrations shall be oriented
crcumferentidly. crcumferentidly.

(4) Depth szing gpecimen sats shdl include at No Change (4) Depth 9zing specimen sets shdl indlude a

least two distinct locations where cracking in
the base meta extends into the overlay
materid by at least 0.1 inches in the through-
wall direction.

least two digtinct locations where a base metd
flaw extends into the overlay materid by at
least 0.1 inches in the through-wall direction.

20 CONDUCT OF PERFORMANCE
DEMONSTRATION

The specimen insde surface and identification
shdl be concedled from the candidate. All
examinations shal be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
gpecimen results or candidate viewing of
unmasked specimens after the performance
demondtration is prohibited.

The specimen insde surface and identification
shdl be concedled from the candidate. All
examinations shal be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
gpecimen results or candidate viewing of
unmeasked specimens after the performance
demondtration is prohibited. The overlay
fabrication flaw test and the base metd flaw
test may be performed separately

The specimen insde surface and identification
shdl be concedled from the candidate. Al
examinations shal be completed prior to
grading the results and presenting the results to
the candidate. Divulgence of particular
specimen results or candidate viewing of
unmasked specimens after the performance
demondtration is prohibited. The overlay
fabrication flaw test and the base metdl flaw
test may be performed separately.
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2.1 Detection Test.

Hawed and unflawed grading units shdl be
randomly mixed. Although the boundaries of
specific grading units shal not be revedled to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base or overlay) that are present for each

Specimen.

Flawed and unflawed grading units shal be
randomly mixed. Although the boundaries of
specific grading units shal not be reveded to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base metd or overlay fabrication) that are
present for each specimen.

Fawed and unflawed grading units shal be
randomly mixed. Although the boundaries of
specific grading units shdl not be reveded to
the candidate, the candidate shal be made
aware of the type or types of grading units
(base metd or overlay fabrication) that are
present for each specimen.

2.2 Length Sizing Test

(a) Thelength szing test may be conducted
separady or in conjunction with the detection
test.

No Change

No Change

(b) When thelength Szing test is conducted in
conjunction with the detection test and the
detected flaws do not satisfy the requirements
of 1.1(f), additional specimens shdl be
provided to the candidate. The regions
containing aflaw to be szed shdl be identified
to the candidate. The candidate shal
determine the length of the flaw in each region.

No Change

No Change
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(c) For asgparate length sizing test, the
regions of each specimen containing aflaw
to be szed shdll beidentified to the
candidate. The candidate shdl determine
the length of the flaw in each region.

No Change

No Change

(d) For flaws in base grading units, the
candidate shdl estimate the length of that part
of the flaw thet isin the outer 25
percent of the base wall thickness.

(d) For flaws in base metd grading units, the
candidate shall estimate the length of that part
of theflaw that isinthe outer 25 percent of
the base metd wall thickness.

(d) For flawsin base metd grading units, the
candidate shal estimate the length of that part
of theflaw that isinthe outer 25 percent of
the base metd wall thickness.

2.3 Depth Sizing Test.

For the depth sizing test, 80 percent of the
flaws shdl be sized at a specific location on the
surface of the specimen identified to the
candidate. For the remaining flaws, the
regions of each specimen containing aflaw to
be szed shdl be identified to the candidate.
The candidate shdl determine the maximum
depth of the flaw in each region.

The candidate shall determine the depth of the
flaw in each region.

(8 The depth szing test may be conducted
separady or in conjunction with the detection

test.
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(b) When the depth szing test is conducted in
conjunction with the detection test and the
detected flaws do not satisfy the requirements
of 1.1(f), additiona specimens shdl be
provided to the candidate. The regions
containing aflaw to be 9zed shdl be identified
to the candidate. The candidate shdll
determine the maximum depth of theflaw in
esch region.

(¢) For a separate depth szing test, the regions
of each specimen containing a flaw to be sized
shdl beidentified to the candidate. The
candidate shal determine the maximum depth
of the flaw in each region.
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3.0 ACCEPTANCE CRITERIA

3.1 Detection Acceptance Criteria.

Examination procedures, equipment, and
personnel are quaified for detection when the
results of the performance demongtration
satisfy the acceptance criteriaof Table VIII-
S2-1 for both detection and false cdls. The
criteriashal be satisfied separately by the
demondtration results for base grading units
and for overlay grading units.

Examination procedures are qudified for
detection when dl flaws within the scope of
the procedure are detected and the results of
the performance demondration satisfy the
acceptance criteriaof Table VIII-S2-1 for
fdsecdls. Examination equipment and
personnel are quaified for detection when the
results of the performance demonstration
satisfy the acceptance criteria of Table VIII-
S2-1 for both detection and false cdls. The
criteriashal be stisfied separately by the
demonsgtration results for base metd grading
units and for overlay fabrication grading units.

(8 Examination procedures are qualified for
detection when:

1) All flaws within the scope of the procedure
are detected and the results of the
performance demongration satisfy the
acceptance criteriaof Table VIII-S2-1 for
fdsecdls.
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(2) At least one successful personnd
demondtration has been performed meseting the
acceptance criteria defined in (b).

(b)Examination equipment and personnd are
quaified for detection when the results of the
performance demongtration satisfy the
acceptance criteriaof Table VIII-S2-1 for
both detection and false calls.

(c) Thecriteriain (), (b) shdl be satisfied
separately by the demondtration results for
base metd grading units and for overlay
fabrication grading units.

3.2 Sizing Acceptance Criteria.

Examination procedures, equipment, and
personnd are qudified for Szing when the
results of the performance demonstration
saidfy the following criteria

No Change

No Change
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(a) The RMS error of the flaw length
measurements, as compared to the true flaw
lengths, isless than or equa to 0.75 inches.
The length of base metd cracking is measured
at the 75 percent through-base-metd position.

No Change

(a) The RMSerror of the flaw length
measurements, as compared to the true flaw
lengths, is less than or equa to 0.75 inches.
The length of base metd flawsis measured a
the 75 percent through- base-metd postion.

(b) All extensions of base metd cracking into
the overlay materid by at least 01
inches are reported as being intrusonsinto the
overlay maerid.

This requirement is omitted.

This requirement is omitted.

(c) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, islessthan or equal to 0.125 inches.

(b) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, islessthan or equal to 0.125 inches.

(b) The RMS error of the flaw depth
measurements, as compared to the true flaw
depths, islessthan or equal to 0.125 inches.
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