June 16, 2003

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

U.S. Nucl ear Regul atory Conm ssion
ATTN:  Docunent Control Desk

Mai | Stop: OWN P1-35

Washi ngton, D.C. 20555-0001

Gent | enen:
In the Matter of ) Docket Nos. 50-259
Tennessee Vall ey Authority ) 50- 260

50- 296

BROANS FERRY NUCLEAR PLANT (BFN) - UNITS 1, 2, AND 3 - AMERI CAN
SOCI ETY OF MECHANI CAL ENG NEERS (ASME) SECTION XI, APPENDI X VI I
SUPPLEMENT 10, QUALI FI CATI ON REQUI REMENTS FOR DI SSI M LI AR METAL
Pl PI NG WELDS - REQUESTS FOR RELI EF 1-1SI-17, 2-1Sl-20, AND
3-1SI-16

Reference: NRC Regul atory |Issue Summary 2003-01, Exam nation of
Dissimlar Metal Welds, Supplenent 10 to Appendi x
VIIl of Section XI of the ASME Code, dated
January 21, 2003.

In accordance with 10 CFR 50.55a(a)(3) (i), TVA is requesting
relief fromcertain inservice inspection (ISl) requirenents in
Section Xl of the ASME Boil er and Pressure Vessel Code related
to the ultrasonic exam nation of dissimliar nmetal welds at BFN
The enclosure to this letter contains BFN Units 1, 2, and 3
requests for relief 1-1SI-17, 2-1SI-20, and 3-1SI-16 for NRC
revi ew and approval .

The Final Rule, 64 FR 51370 [10 CFR 50.55a(g)(6)(ii)(C], dated
Septenber 22, 1999, required TVA to inplenent a programto
conply with ASME Section X, Appendix VIII, Supplenent 10 by
Novenber 22, 2002. Supplenent 10 contains the qualification
requi renents for procedures, equipnent, and personnel involved
wWth examning dissimliar netal (DSM wel ds using ultrasonic
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exam nation techniques. This scope is comonly referred as
performance based criteria to inprove the ability of an exam ner
to detect and characterize flaws during exam nation of conponents
to provide nore reliable exam nation results.

As described in NRC RIS 2003-01 (Reference), the NRC has concl uded
that facilities that do not have a programthat inplenents

Suppl ement 10 to Appendix VII1 of Section XI of the ASME Code are
nonconpliant with 10 CFR 50.55a(g)(6)(ii)(C, irrespective of when
the actual exam nation of dissimliar nmetal welds nust be
conducted. The inability to neet the 10 CFR 50.55a(g)(6)(ii)(C
requi red schedul e of Novenber 22, 2002, to have a Suppl ement 10
programin place has not inpacted safe operation of BFN because
the programis intended for use during an outage for DSM wel d
exam nations. Until regulatory conpliance is achieved, any system
operability issues arising fromthe inability to conply with
Appendi x VII1, Supplement 10 will be addressed consistent with
Generic Letter 91-18.

The industry has inplenmented a Performance Denonstration
Initiative (PD) program and has devel oped an alternative
programto inplenent Supplenent 10. The alternative program has
been submtted to the ASME Section XI for consideration and was
approved by the ASME Section Xl Subcommttee in February 2003.

Fi nal ASME Code approval is pending. TVAis a participant in the
i ndustry-sponsored programthrough the Nuclear Energy Institute
and EPRI .

TVA wll submt additional relief requests for NRC approval if the
requi red exam nati on coverage and/or flaw characterizations (i.e.,
sizing) are not achieved during the exam nations in accordance
with the alternative program Additional relief requests, if

requi red, would be submtted within 90 days of restart fromthe
refueling outage in which the exam nati ons were perforned.

The proposed alternative program described in the encl osed relief
requests for BFN Units 1, 2, and 3 follow the scope of Suppl enent
10, with the enhancenents, clarifications, and refinenents as
approved by the ASME Section XI Subcommttee and provi des an
acceptable level of quality and safety in accordance with 10 CFR
50.55a(a)(3)(i).
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For BFN Units 1, 2, and 3 there have been no DSM wel ds exam ned
si nce Novenber 22, 2002. However, there are two DSM wel ds
schedul ed for exam nation during the BFN Unit 3, Cycle 11
refueling outage (Spring 2004). TVA requests approval of this
relief request by January 16, 2004, to support resource planning
for the Unit 3, Cycle 11 (Spring 2004) refueling outage.

There are no new regulatory conmtnments in this letter. [|f you
have any questions, please contact ne 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 Electronic D stribution)

M. Stephen J. Cahill, Branch Chief
U.S. Nucl ear Regul atory Comm ssion
Region |1

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

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

At hens, Al abama 35611- 6970

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

One White Flint, North

(M5 08®)

11555 Rockville Pike

Rockville, Maryland 20852-2739
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DTL: JWD: BAB

Encl osures

cc (Encl osures):

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

O csvary, LP 6A-C
Root, PAB 1G BFN
Rupert, NAB 1A-C

Si nger, LP 6A-C
Skaggs, POB 2C- BFN
Vigluicci, ET 11A-K
. Wggall, SAB 1A-BFN
NS Support, LP 5MC
EDVB- K
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ENCLOSURE

TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNITS 1, 2, AND 3
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON X,
APPENDI X VI, SUPLEMENT 10,
QUALI FI CATI ON REQUI REMENTS FOR DI SSI M LI AR METAL PI PI NG WELDS,

REQUESTS FOR RELI EF 1-1SI-17, 2-1SI-20, AND 3-1SI-16

(See Attached)



TENNESSEE VALLEY AUTHORI TY
BROWNS FERRY NUCLEAR PLANT ( BFN)
UNITS 1, 2, AND 3
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) SECTI ON X,
APPENDI X VI, SUPLEMENT 10,
QUALI FI CATI ON REQUI REMENTS FOR DI SSI M LI AR METAL PI PI NG WELDS

REQUESTS FOR RELI EF 1-1SI-17, 2-1SI-20, AND 3-1SI-16

EXECUTI VE SUMVARY

In accordance with 10 CFR 50.55a(a)(3)(i), TVA is requesting
relief frominservice inspection requirenents of the 1995 Edition
t hrough the 1996 Addenda of Section Xl, Appendix VIII, Supplenent
10*, “Qualification Requirenents For Dissimlar Metal Piping

Wel ds”, of the ASME Boil er and Pressure Vessel Code. The
Performance Denonstration Initiative (PDI) Programfor

i npl ementing the Supplenment 10 qualification programfor
dissimlar nmetal welds is not in strict conpliance with the

requi renments of Supplenent 10 of the 1995 Edition through the
1996 Addenda. TVA proposes to use the PDI Program for

i npl enment ati on of Appendix VIII, Supplenent 10 as anended in the
Attachnment of this enclosure. The anendnents to Suppl enment 10 as
shown in the Attachnment were coordinated with PDI, and the NRC

*10CFR50. 55a(g) (6) (ii) (O “lInplenentation of Appendix VIII to
Section X7, mandates that all nuclear power plants conply with
Section XI, Division 1, 1995 Edition with the 1996 Addenda to

i npl enment the requirenents of Supplenent 10, begi nni ng Novenber
22, 2002.

SYSTEM COVPONENT(S) FOR WHI CH RELI EF | S REQUESTED

Pressure Retaining Piping Wlds subject to exam nation using
procedures, personnel, and equipnment qualified to ASME Section
X, Appendix VIIIl, Supplenment 10 criteria.

CODE REQUI REMENTS:

The foll owi ng paragraphs or statenents are from ASME Section Xl,
Appendi x VI11, Supplenent 10 and identify the specific
requirenents that are included in this request for relief.

Item 1l - Paragraph 1.1(b) states in part - Pipe dianeters within
a range of 0.9 to 1.5 tinmes a nomnal dianeter shall be
consi dered equi val ent.




Item 2 - Paragraph 1.1(d) states - Al flaws in the specinen set
shal | be cracks.

Item 3 - Paragraph 1.1(d)(1) states - At |east 50 percent of the
cracks shall be in austenitic material. At |east 50 percent of
the cracks in austenitic material shall be contained wholly in
wel d or buttering material. At least 10 percent of the cracks
shall be in ferritic material. The remainder of the cracks may
be in either austenitic or ferritic material.

Item 4 - Paragraph 1.2(b) states in part - The nunber of unflawed
grading units shall be at |east tw ce the nunber of flawed
grading units.

Item5 - Paragraph 1.2(c)(1) and 1.3(c) state in part - At |east
/3 of the flaws, rounded to the next higher whol e nunber, shal
have depths between 10 percent and 30 percent of the nom nal pipe
wal | thickness. Paragraph 1.4(b) distribution table requires 20
percent of the flaws to have depths between 10 percent and 30
percent .

Item 6 - Paragraph 2.0 first sentence states - The specinen
i nside surface and identification shall be concealed fromthe
candi dat e.

Item 7 - Paragraph 2.2(b) states in part - The regions containing
a flawto be sized shall be identified to the candi date.

Item 8 - Paragraph 2.2(c) states in part - For a separate length
sizing test, the regions of each specinen containing a flaw to be
sized shall be identified to the candi date.

Item 9 - Paragraph 2.3(a) states - For the depth sizing test, 80
percent of the flaws shall be sized at a specific |ocation on the
surface of the specinen identified to the candi date.

Item 10 - Paragraph 2.3(b) states - For the remaining flaws, the
regi ons of each specinmen containing a flaw to be sized shall be
identified to the candidate. The candi date shall determ ne the
maxi mum depth of the flaw in each region.

Item 11 - Table VI11-S2-1 provides the false call criteria when
t he nunber of unflawed grading units is at |east tw ce the nunber
of flawed grading units.



REL| EF REQUESTED:

Relief is requested to use the followng alternative requirenents
for inplenmentation of Appendix VIII, Supplenent 10 requirenents.
The alternative requirenents wll be inplenented through the PD
Pr ogr am

A copy of the proposed revision to Supplenent 10 is attached.

It identifies the proposed alternatives and allows themto be
viewed in context. It also identifies additional clarifications
and enhancenents for information. The proposed revisions to
Suppl enrent 10 have been submitted to the ASME Section Xl for
consi deration and were approved by the ASME Section Xl

Subconmm ttee in February 2003. Final ASME Code approval is
pendi ng.

BASI S FOR RELI EF:

Item 1l - The proposed alternative to Paragraph 1.1(b) states:

“The specinen set shall include the m ni nrum and maxi mum pi pe

di aneters and thicknesses for which the exam nation procedure is
applicable. Pipe dianmeters within 1/2 inches (13 mm of the
nom nal dianmeter shall be considered equivalent. Pipe dianeters
| arger than 24 inches (610 nm shall be considered to be flat.
When a range of thicknesses is to be exam ned, a thickness

tol erance of +25 percent is acceptable.”

Techni cal Basis - The change in the m ni num pi pe di aneter
tolerance fromO0.9 tines the dianeter to within 1/2 inches of the
nom nal dianeter provides tolerances nore in line wth industry
practice. Though the alternative is |ess stringent for snal

pi pe dianeters they typically have a thinner wall thickness than
| arger dianmeter piping. A thinner wall thickness results in
shorter sound path distances that reduce the detrinmental effects
of the curvature. This change nai ntains consistency between
Suppl emrent 10 and the recent revision to Supplenent 2.

Item 2 - The proposed alternative to Paragraph 1.1(d) states:

“At | east 60 percent of the flaws shall be cracks, and the

remai nder shall be alternative flaws. Specinmens with | GSCC shal
be used when available. Alternative flaws, shall neet the

foll ow ng requirenents:

(1) Alternative flaws, if used, shall provide crack-1ike
reflective characteristics and shall only be used when

i npl antation of cracks would produce spurious reflectors that are
uncharacteristic of service-induced fl aws.



(2) Alternative flaws shall have a tip wdth no nore than 0.002
inches (.05 mm).

Note, to avoid confusion the proposed alternative nodifies
i nstances of the term “cracks” or “cracking” to the term*“fl aws”
because of the use of alternative flaw nechanisns.”

Technical Basis - As illustrated below, inplanting a crack

requi res excavation of the base material on at |east one side of
the flaw. \While this may be satisfactory for ferritic materials,
it does not produce a useable axial flaw in austenitic materials
because the sound beam which normally passes only through base
mat eri al, must now travel through weld material on at |east one
side, producing an unrealistic flaw response. In addition, it

is inmportant to preserve the dendritic structure present in
field welds that woul d otherw se be destroyed by the inplantation
process. To resolve these issues, the proposed alternative
allows the use of up to 40 percent fabricated flaws as an
alternative flaw nechani sm under controlled conditions. The
fabricated flaws are isostatically conpressed which produces
ultrasonic reflective characteristics simlar to tight cracks.

Mechanical fatigue crack

cavation . .
4  inBasmaeid

area

Item 3 - The proposed alternative to Paragraph 1.1(d)(1)
st at es:

“At | east 80 percent of the flaws shall be contained wholly in
weld or buttering material. At |east one and no nore than 10
percent of the flaws shall be in ferritic base material. At

| east one and no nore than 10 percent of the flaws shall be in
austenitic base material.”

Techni cal Basis - Under the current Code, as few as 25 percent of
the flaws are contained in austenitic weld or buttering material .
Recent experience has indicated that flaws contained within the
weld are the likely scenarios. The netallurgical structure of
austenitic weld material is ultrasonically nore challenging than
either ferritic or austenitic base material. The proposed
alternative is therefore nore chall enging than the current Code.

Item 4 - The proposed alternative to Paragraph 1.2(b) states:

“Personnel performance denonstration detection test sets shall be
selected from Table VI11-S10-1. The nunber of unflawed grading



units shall be at least 1-1/2 tinmes the nunber of flawed grading
units.”

Techni cal Basis - Table S10-1 provides a statistically based
rati o between the nunber of unflawed grading units and the nunber
of flawed grading units. The proposed alternative reduces the
ratio to 1.5 times to reduce the nunber of test sanples to a nore
reasonabl e nunber fromthe human factors perspective. However,
the statistical basis used for screening personnel and procedures
is still maintained at the sanme |evel with conpetent personnel
bei ng successful and | ess skilled personnel being unsuccessful.
The acceptance criteria for the statistical basis are in Table
VIIT1-S10-1.

Item5 - The proposed alternative to the flaw distribution
requi renments of Paragraph 1.2(c)(1) (detection) and 1.3(c)
(length) is to use the Paragraph 1.4(b) (depth) distribution
table (see below) for all qualifications.

Fl aw Dept h M ni num

(% Wall Thickness) Nunber of Fl aws
10- 30% 20%
31-60% 20%

61- 100% 20%

Techni cal Basis - The proposed alternative uses the depth sizing
distribution for both detection and depth sizing because it
provides for a better distribution of flaw sizes within the test
set. This distribution allows candidates to perform detection,

| ength, and depth sizing denonstrations simnultaneously utilizing
the sane test set. The requirenent that at |east 75 percent of
the flaws shall be in the range of 10 to 60 percent of wall

t hi ckness provides an overall distribution tolerance yet the

di stribution uncertainty decreases the possibilities for
testmanship that would be inherent to a uniformdistribution.

It nust be noted that it is possible to achieve the sane
distribution utilizing the present requirements, but it is
preferable to make the criteria consistent.

Item 6 - The proposed alternative to Paragraph 2.0 first sentence
st at es:

“For qualifications fromthe outside surface, the specinen inside
surface and identification shall be conceal ed fromthe candi date.
When qualifications are perfornmed fromthe inside surface, the
flaw | ocation and specinen identification shall be obscured to
maintain a “blind test.”

Techni cal Basis - The current Code requires that the inside
surface be concealed fromthe candidate. This nakes



qual i fications conducted fromthe inside of the pipe (e.qg.,

PWR nozzle to safe end welds) inpractical. The proposed
alternative differentiates between I D and OD scanni ng surfaces,
requires that they be conducted separately, and requires that

fl aws be concealed fromthe candidate. This is consistent with
the recent revision to Suppl enent 2.

Itens 7 and 8 - The proposed alternatives to Paragraph 2.2(b)
and 2.2(c) state:

“... containing a flaw to be sized may be identified to the
candi date.”

Techni cal Basis - The current Code requires that the regions of
each specinen containing a flaw to be length sized shall be
identified to the candidate. The candi date shall determ ne the
length of the flaw in each region (Note, that [ ength and depth
sizing use the term“regions” while detection uses the term
“grading units” - the two terns define different concepts and are
not intended to be equal or interchangeable). To ensure security
of the sanples, the proposed alternative nodifies the first
“shall” to a “may” to allow the test adm nistrator the option of
not identifying specifically where a flawis located. This is
consistent wwth the recent revision to Suppl enent 2.

Itens 9 and 10 - The proposed alternative to Paragraph 2.3(a) and
2.3(b) state:

“... regions of each specinmen containing a flaw to be sized may
be identified to the candi date.”

Techni cal Basis - The current Code requires that a |arge nunber
of flaws be sized at a specific location. The proposed
alternative changes the “shall” to a “may” which nodifies this
froma specific area to a nore generalized region to ensure
security of sanples. This is consistent with the recent revision
to Supplenment 2. It also incorporates term nology fromlength
sizing for additional clarity.

Item 11 - The proposed alternative nodifies the acceptance
criteria of Table VI11-S2-1 as foll ows:

Techni cal Basis - The proposed alternative is identified as new
Tabl e S10-1 (see attachnent). It was nodified to reflect the
reduced nunber of unflawed grading units and all owabl e fal se
calls. As a part of ongoing Code activities, Pacific Northwest
Nat i onal Laboratory has reviewed the statistical significance of
these revisions and offered the revised Table S10-1.



ALTERNATI VE EXAM NATI ON:

In lieu of the requirenents of ASME Section X, 1995 Edition,
1996 Addenda, Appendix VII11, Supplenent 10, the proposed
alternative shall be used. The proposed alternative is described
in the enclosure (Attachnent).

The Attachnent is a juxtaposition of the ASME Section X, 1995
Edition with the 1996 Addenda, Appendix VIII1, Supplenment 10
requi renments and the proposed changes to Suppl enment 10 that have
been approved by ASME Section XI Subcommttee and formthe basis
for relief outlined above.

JUSTI FI CATI ON FOR GRANTI NG RELI EF:

Pursuant to 10 CFR 50.55a(a)(3)(i), approval is requested to use
t he proposed alternatives described above in lieu of the ASME
Section X, Appendix VIII, Supplenent 10 requirenents.
Compliance with the proposed alternatives will provide an
adequate level of quality and safety for exam nation of the

af fected wel ds.

| MPLEMENTATI ON SCHEDULE

This alternative will be used for BFN Units 1, 2, and 3 until the
end of each unit’s respective current ten-year ISl interval as
foll ows:

BFN Unit 1 is currently in the third period of the first interval
whi ch extends from August 1, 1974 until 1-year after restart from
the current extended out age.

BFN Unit 2 is currently in the first period of the third ten-year
i nterval which extends from May 25, 2001 through May 24, 2011

BFN Unit 3 is currently in the third period of the second
ten-year interval which extends from Novenber 19, 1996 through
Novenber 18, 2005.

ATTACHVENT: Table listing the proposed alternative to ASME
Section X, 1995 Edition, 1996 Addenda, Appendix VIII,
Suppl enent 10.




At t achnment

Suppl enent 10 - Qualification Requirenents
For Dissimlar Metal Piping Wlds

Proposed Amendnents
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SUPPLEMENT 10 — QUALIFICATION REQUIREMENTS FOR DISSIMILAR

METAL PIPING WELDS

Current Requirement

Proposed Change

Reasoning

1.0 SCOPE

Supplement 10 is applicable to dissimilar metal
piping welds examined from either the inside or
outside surface. Supplement 10isnot applicable
to piping welds containing supplemental
corrosion resistant clad (CRC) applied to
mitigate Intergranular Stress Corrosion
Cracking (IGSCQ).

A scope statement provides added clarity regarding
the applicable range of each individual Supplement.
The exclusion of CRC provides consistency between
Supplement 10 and the recent revision to
Supplement 2 (Reference BC 00-755). Note, an
additional change identifying CRC as “in course of
preparation” is being processed separately.

1.0 SPECIMEN REQUIREMENTS 2.0 SPECIMEN REQUIREMENTS Renumbered
Qualification test specimens shall meet the Qualification test specimens shall meet the No Change
requirements listed herein, unless a set of specimens | requirements listed herein, unless a set of specimens

is designed to accommodate specific limitations is designed to accommodate specific limitations

stated in the scope of the examination procedure stated in the scope of the examination procedure

(e.g., pipe size, weld joint configuration, access (e.g., pipe size, weld joint configuration, access

limitations). The same specimens may be used to limitations). The same specimens may be used to

demonstrate both detection and sizing qualification. | demonstrate both detection and sizing qualification.

1.1 General. The specimen set shall conform to the | 2.1 General. Renumbered

following requirements.

The specimen set shall conform to the following
reguirements.

(a) The minimum number of flawsin a specimen
set shall beten.

New, changed minimum number of flawsto 10 so
sample set size for detection is consistent with
length and depth sizing.

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

(b) Specimens shall have sufficient volume to
minimize spurious reflections that may interfere
with the interpretation process.

Renumbered

(b) The specimen set shall include the minimum
and maximum pipe diameters and thicknesses for
which the examination procedure is applicable.

Pipe diameters within arange of 0.9 to 1.5 times a
nominal diameter shall be considered equivalent.
Pipe diameters larger than 24 in. shall be considered
to beflat. When arange of thicknessesisto be
examined, athickness tolerance of +25% is
acceptable.

(c) The specimen set shall include the minimum
and maximum pipe diameters and thicknesses for
which the examination procedure is applicable.
Pipe diameters within 1/2 in. (13 mm) of the
nominal diameter shall be considered equivalent.
Pipe diameters larger than 24 in. (610 mm) shall be
considered to be flat. When arange of thicknesses
isto be examined, a thickness tolerance of +25% is
acceptable.

Renumbered, metricated, the change in pipe
diameter tolerance provides consistency between
Supplement 10 and the recent revision to
Supplement 2 (Reference BC 00-755)

E- 10




SUPPLEMENT 10 — QUALIFICATION REQUIREMENTS FOR DISSIMILAR

METAL PIPING WELDS

Current Requirement

Proposed Change

Reasoning

(c) The specimen set shall include examples of the
following fabrication condition:

(d) The specimen set shall include examples of the
following fabrication conditions:

Renumbered, changed “ condition” to “conditions’

(1) geometric conditions that normally require
discrimination from flaws (e.g., counterbore or weld
root conditions, cladding, weld buttering, remnants
of previous welds, adjacent weldsin close
proximity);

(1) geometric and material conditions that
normally require discrimination from flaws (e.g.,
counterbore or weld root conditions, cladding, weld
buttering, remnants of previous welds, adjacent
welds in close proximity, weld repair areas);

Clarification, some of the items listed relate to
material conditions rather than geometric
conditions. Weld repair areas were added as a
result of recent field experiences.

(2) typical limited scanning surface conditions (e.g.,
diametrical shrink, single-side access due to nozzle
and safe end external tapers).

(2) typical limited scanning surface conditions shall
be included as follows:

(a) for outside surface examination, weld crowns,
diametrical shrink, single-side access due to nozzle
and safe end external tapers

(b) for inside surface examination, internal
tapers, exposed weld roots, and cladding
conditionsfor inside surface examinations).

(e) Qualification requirements shall be satisfied
separately for outside surface and inside surface
examinations.

Differentiates between ID and OD scanning surface
limitations. Requiresthat ID and OD qualifications
be conducted independently (Note, new paragraph
2.0 (identical to old paragraph 1.0) provides for
alternatives when “a set of specimens is designed to
accommodate specific limitations stated in the scope
of the examination procedure.”).

(d) All flaws in the specimen set shall be cracks.

Deleted this requirement, because new paragraph
2.3 below provides for the use of “alternative flaws’
in lieu of cracks.

(1) At least 50% of the cracks shall be in austenitic
material. At least 50% of the cracks in austenitic
material shall be contained wholly in weld or
buttering material. At least 10% of the cracks shall
bein ferritic material. The remainder of the cracks
may be in either austenitic or ferritic material.

2.2 Flaw L ocation.

At least 80% of the flaws shall be contained wholly
in weld or buttering material. At least one and no
mor e than 10% of the flaws shall be in ferritic base
material. At least one and no morethan 10% of
the flaws shall be in austenitic base material.

Renumbered and re-titled. Flaw location
percentages redistributed because field experience
indicates that flaws contained in weld or buttering
material are probable and represent the more
stringent ultrasonic detection scenario.

(2) At least 50% of the cracks in austenitic base
material shall be either IGSCC or thermal fatigue
cracks. At least 50% of the cracksin ferritic
material shall be mechanically or thermally induced
fatigue cracks.

2.3 Flaw Type.

(a) At least 60% of the flaws shall be cracks, and
the remainder shall be alter native flaws.
Specimens with IGSCC shall be used when
available. Alternative flaws shall meet the
following requirements:

(1) Alternative flaws, if used, shall provide crack-

Renumbered and re-titled. Alternative flaws are
required for placing axial flawsin the HAZ of the
weld and other areas where implantation of a crack
produces metallurgical conditions that result in an
unrealistic ultrasonic response. Thisis consistent
with the recent revision to Supplement 2 (Reference
BC 00-755).
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SUPPLEMENT 10 — QUALIFICATION REQUIREMENTS FOR DISSIMILAR

METAL PIPING WELDS

Current Requirement

Proposed Change

Reasoning

like reflective characteristics and shall only be
used when implantation of crackswould produce
spurious reflector s that are uncharacteristic of
service-induced flaws.

(2) Alternative flaws shall have atip width no
mor e than 0.002 in. (.05 mm).

The 40% limit on alternative flaws is needed to
support the requirement for up to 70% axial flaws.
Metricated

(3) At least 50% of the cracks shall be coincident
with areas described in (c) above.

(b) At least 50% of the flaws shall be coincident
with areas described in 2.1(d) above.

Renumbered. Due to inclusion of “alternative
flaws’, use of “cracks’ isno longer appropriate.

2.4 Flaw Depth.

All flaw depths shall be greater than 10% of the
nominal pipe wall thickness. Flaw depths shall
exceed the nominal clad thickness when placed in
cladding. Flawsin the sample set shall be
distributed asfollows:

Flaw Depth Minimum

(% Wall Thickness) Number of Flaws
10-30% 20%
31-60% 20%
61-100% 20%

At least 75% of the flaws shall bein the range of
10 to 60% of wall thickness.

Moved from old paragraph 1.3(c) and 1.4 and re-
titled. Consistency between detection and sizing

specimen set requirements (e.g., 20% vs. 1/3 flaw
depth increments, e.g., original paragraph 1.3(c))

1.2 Detection Specimens. The specimen set shall
include detection specimens that meet the following
reguirements.

Renumbered and re-titled and moved to paragraph
3.1(a). No other changes

(a) Specimens shall be divided into grading units.
Each grading unit shall include at least 3 in. of weld
length. If agrading unit is designed to be unflawed,
at least 1 in. of unflawed material shall exist on
either side of the grading unit. The segment of weld
length used in one grading unit shall not be used in

Renumbered to paragraph 3.1(a)(1). No other
changes.
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SUPPLEMENT 10 — QUALIFICATION REQUIREMENTS FOR DISSIMILAR

METAL PIPING WELDS

Current Requirement

Proposed Change

Reasoning

another grading unit. Grading units need not be
uniformly spaced around the pipe specimen.

(b) Detection sets shall be selected from Table V111-
S2-1. The number of unflawed grading units shall
be at least twice the number of flawed grading units.

Moved to new paragraph 3.1(a)(2).

(c) Flawed grading units shall meet the following
criteriafor flaw depth, orientation, and type.

Flaw depth requirements moved to new paragraph
2.4, flaw orientation requirements moved to new
paragraph 2.5, flaw type requirements moved to
new paragraph 2.3, “Flaw Type'.

(1) All flaw depths shall be greater than 10% of the
nominal pipe wall thickness. At least 1/3 of the
flaws, rounded to the next higher whole number,
shall have depths between 10% and 30% of the
nominal pipe wall thickness. However, flaw depths
shall exceed the nominal clad thickness when
placed in cladding. At least 1/3 of the flaws,
rounded to the next whole number, shall have
depths greater than 30% of the nominal pipe wall
thickness.

Deleted, for consistency in sample sets the depth
distribution is the same for detection and sizing.

(2) At least 30% and no more than 70% of the
flaws, rounded to the next higher whole number,
shall be oriented axially. The remainder of the
flaws shall be oriented circumferentially.

2.5 Flaw Orientation.
(a) For other than sizing specimens at least 30%
and no more than 70% of the flaws, rounded to the

next higher whole number, shall be oriented axially.

The remainder of the flaws shall be oriented
circumferentialy.

Note, this distribution is applicable for detection and
depth sizing. Paragraph 2.5(b)(1) requires that all
length- sizing flaws be oriented circumferentially.

1.3 Length Sizing Specimens. The specimen set
shall include length sizing specimens that meet the
following requirements.

Renumbered and re-titled and moved to new
paragraph 3.2

(a) All length sizing flaws shall be oriented
circumferentialy.

Moved, included in new paragraph 3.2(a)

(b) The minimum number of flaws shall be ten.

Moved, included in new paragraph 2.1 above

(c) All flaw depths shall be greater than 10% of the
nominal pipe wall thickness. At least I/3 of the
flaws, rounded to the next higher whole number,

Moved, included in new paragraph 2.4 above after
revision for consistency with detection distribution
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METAL PIPING WELDS

Current Requirement

Proposed Change

Reasoning

shall have depths between 10% and 30% of the
nominal pipe wall thickness. However, flaw depth
shall exceed the nominal clad thickness when
placed in cladding. At least 1/3 of the flaws,
rounded to the next whole number, shall have
depths greater than 30% of the nominal pipe wall
thickness.

1.4 Depth Sizing Specimens. The specimen set
shall include depth sizing specimens that meet the
following requirements.

Moved, included in new paragraphs 2.1, 2.3, 2.4

(8) The minimum number of flaws shall be ten.

Moved, included in new paragraph 2.1

(b) Flaws in the sample set shall not be wholly
contained within cladding and shall be distributed
asfollows:

Moved, potential conflict with old paragraph
1.2(c)(2); “However, flaw depths shall exceed the
nominal clad thickness when placed in cladding.”.
Revised for clarity and included in new paragraph
24
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Current Requirement

Proposed Change

Reasoning

Flaw Depth Minimum

(% Wall Thickness) Number of Flaws
10-30% 20%
31-60% 20%
61-100% 20%

The remaining flaws shall be in any of the above
categories.

Moved, included in paragraph 2.4 for consistent
applicability to detection and sizing samples.

(b) Sizing Specimen sets shall meet the following | Added for clarity
requirements.
(1) Length-sizing flaws shall be oriented Moved from old paragraph 1.3(a)

circumferentialy.

(2) Depth sizing flaws shall be oriented asin
2.5(a).

Included for clarity. Previously addressed by
omission (i.e., length, but not depth had a specific
exclusionary statement)

2.0 CONDUCT OF PERFORMANCE
DEMONSTRATION

3.0 PERFORMANCE DEMONSTRATION

Renumbered

The specimen inside surface and identification shall
be concealed from the candidate. All 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
demonstration is prohibited.

Personnel and procedur e performance
demonstration tests shall be conducted according
to the following requir ements.

(a) For qualifications from the outside surface,
the specimen inside surface and identification
shall be concealed from the candidate. When
qualifications are performed from theinside
surface, the flaw location and specimen
identification shall be obscured to maintain a
“blind test”. All 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 demonstration is
prohibited.

Differentiate between qualifications conducted from
the outside and inside surface.
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Current Requirement

Proposed Change

Reasoning

2.1 Detection Test. Flawed and unflawed grading
units shall be randomly mixed

3.1 Detection Test.

Renumbered, moved text to paragraph 3.1(a)(3)

(a) The specimen set shall include detection
specimens that meet the following requirements.

Renumbered, moved from old paragraph 1.2.

(1) Specimens shall be divided into grading units.
(a) Each grading unit shall include at least 3 in. (76
mm) of weld length.

(b)The end of each flaw shall be separated from an
unflawed grading unit by at least 1 in. (25 mm) of
unflawed material. A flaw may belessthan 3in.in
length.

(c) The segment of weld length used in one grading
unit shall not be used in another grading unit.

(d) Grading units need not be uniformly spaced
around the pipe specimen.

Renumbered, moved from old paragraph 1.2(a).
Metricated. No other changes.

(2) Personnel performance demonstration detection
test sets shall be selected from Table VI11-S10-1.
The number of unflawed grading units shall be at
least 1-1/2 times the number of flawed grading
units.

Moved from old paragraph 1.2(b). Table revised to
reflect a change in the minimum sample set to 10
and the application of equivalent statistical false call
parameters to the reduction in unflawed grading
units.

Human factors due to large sample size.

(3) Flawed and unflawed grading units shall be
randomly mixed.

Moved from old paragraph 2.1
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Current Requirement

Proposed Change

Reasoning

(b) Examination equipment and personnel are
qualified for detection when per sonnel
demonstrations satisfy the acceptance criteria of
Table VIII S10-1 for both detection and false calls.

Moved from old paragraph 3.1. Modified to reflect
the 100% detection acceptance criteria of
procedures versus personnel and equipment
contained in new paragraph 4.0 and the use of 1.5X
rather than 2X unflawed grading units contained in
new paragraph 3.1(a)(2). Note, the modified table
maintains the screening criteria of the original
Table VIII-S2-1.

2.2 Length Sizing Test

3.2 Length Sizing Test

Renumbered

(a) The length sizing test may be conducted
separately or in conjunction with the detection test.

(a) Each reported circumferential flaw in the
detection test shall be length-sized.

Provides consistency between Supplement 10 and
the recent revision to Supplement 2 (Reference BC
00-755).
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Current Requirement

Proposed Change

Reasoning

(b) When the length sizing test is conducted in
conjunction with the detection test, and less than ten
circumferential flaws are detected, additional
specimens shall be provided to the candidate such
that at least ten flaws are sized. The regions
containing a flaw to be sized shall be identified to
the candidate. The candidate shall determine the
length of the flaw in each region.

(b) When the length-sizing test is conducted in
conjunction with the detection test, and less than ten
circumferential flaws are detected, additional
specimens shall be provided to the candidate such
that at least ten flaws are sized. The regions
containing aflaw to be sized may be identified to
the candidate. The candidate shall determine the
length of the flaw in each region.

Change made to ensure security of samples,
consistent with the recent revision to Supplement 2
(Reference BC 00-755).

Note, length and depth sizing use the term
“regions’ while detection uses the term “grading
units’. The two terms define different concepts and
are not intended to be equal or interchangeable.

(c) For a separate length sizing test, the regions of
each specimen containing a flaw to be sized shall be
identified to the candidate. The candidate shall
determine the length of the flaw in each region.

(c) For a separate length-sizing test, the regions of
each specimen containing a flaw to be sized may be
identified to the candidate. The candidate shall
determine the length of the flaw in each region.

Change made to ensure security of samples,
consistent with the recent revision to Supplement 2
(Reference BC 00-755).

(d) Examination procedures, equipment, and
personnel are qualified for length-sizing when the

Moved from old paragraph 3.2(a) includes inclusion
of “when” as an editorial change.

RMS error of the flaw length measurements, as Metricated.
compared to the true flaw lengths, do not exceed
0.75in. (19 mm).

2.3 Depth Sizing Test 3.3 Depth Sizing Test Renumbered

(a) For the depth sizing test, 80% of the flaws shall
be sized at a specific location on the surface of the
specimen identified to the candidate.

(a) The depth-sizing test may be conducted
separately or in conjunction with the detection
test. For a separate depth-sizing test, the regions
of each specimen containing a flaw to be sized
may beidentified to the candidate. The
candidate shall determine the maximum depth of
the flaw in each region.

Change made to ensure security of samples,
consistent with the recent revision to Supplement 2
(Reference BC 00-755).

(b) For the remaining flaws, the regions of each
specimen containing a flaw to be sized shall be
identified to the candidate. The candidate shall
determine the maximum depth of the flaw in each
region.

(b) When the depth-sizing test is conducted in
conjunction with the detection test, and less than
ten flaws ar e detected, additional specimens shall
be provided to the candidate such that at least
ten flaws are sized. The regions of each specimen

Change made to be consistent with the recent
revision to Supplement 2 (Reference BC 00-755).

Changes made to ensure security of samples,
consistent with the recent revision to Supplement 2
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Current Requirement

Proposed Change
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containing a flaw to be sized may be identified to
the candidate. The candidate shall determine the
maximum depth of the flaw in each region.

(Reference BC 00-755).

(c) Examination procedures, equipment, and
personnel are qualified for depth sizing when the
RMS error of the flaw depth measurements, as
compared to the true flaw depths, do not exceed
0.125in. (3 mm).

Moved from old paragraph 3.2(b). Metricated.

3.0ACCEPTANCE CRITERIA

Delete asaseparate category. Moved to new
paragraph detection (3.1) and sizing 3.2 and 3.3

3.1 Detection Acceptance Criteria. Examination
procedures, equipment, and personnel are qualified
for detection when the results of the performance
demonstration satisfy the acceptance criteria of
Table VI11-S2-1 for both detection and false calls.

Moved to new paragraph 3.1(b), reference changed
to Table S10 from S2 because of the change in the
minimum number of flaws and the reduction in
unflawed grading units from 2X to 1.5X.

3.2 Sizing Acceptance Criteria

Deleted as a separate category. Moved to new
paragraph on length 3.2 and depth 3.3

(a) Examination procedures, equipment, and
personnel are qualified for length sizing the RMS
error of the flaw length measurements, as compared
to the true flaw lengths, is less than or equal to 0.75
in.

Moved to new paragraph 3.2(d), included word
“when” as an editorial change.

(b) Examination procedures, equipment, and
personnel are qualified for depth sizing when the
RMS error of the flaw depth measurements, as
compared to the true flaw depths, is less than or
equal to 0.125in.

Moved to new paragraph 3.3(c)
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4.0 PROCEDURE QUALIFICATION

New

Procedur e qualifications shall include the
following additional requirements.

(a) The specimen set shall include the equivalent
of at least three personnel performance
demonstration test sets. Successful per sonnel
perfor mance demonstrations may be combined to
satisfy these requirements.

(b) Detectability of all flawsin the procedure
qualification test set that are within the scope of
the procedur e shall be demonstrated. Length
and depth sizing shall meet the requirements of
paragraph 3.1, 3.2, and 3.3.

(c) At least one successful personnel
demonstration shall be performed.

(d) To qualify new values of essential variables,
at least one personnel qualification set is
required. The acceptance criteria of 4.0(b) shall
be met.

New. Based on experience gained in conducting
qualifications, the equivalent of 3 personnel sets
(i.e., aminimum of 30 flaws) is required to provide
enough flaws to adequately test the capabilities of
the procedure. Combining successful
demonstrations allows a variety of examinersto be
used to qualify the procedure. Detectahility of each
flaw within the scope of the procedure is required to
ensure an acceptable personnel passrate. Thelast
sentence is equivalent to the previous requirements
and is satisfactory for expanding the essential
variables of apreviously qualified procedure
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;

10

TABLE VI'I1-S2-1
PERFORMANCE DEMONSTRATI ON DETECTI ON TEST
ACCEPTANCE CRI TERI A

Det ecti on Test
Acceptance Criteria

Fal se Call Test

Acceptance Criteria

No. of Fl awed M ni mum No. of Unfl awed Maxi mum Nunber
Grading Units Det ecti on Grading Units of False Calls
Criteria

5 5 10 o

6 6 12 1

va 6 14 1

8 va 16 2

9 va 18 2

10 8 20-15 3-2

11 9 22-17 3-3

12 9 24-18 3-3

13 10 2620 4-3

14 10 28-21 53

15 11 30-23 53

16 12 32-24 64

17 12 34-26 64

18 13 36-27 4

19 13 38-29 4

20 14 40-30 85
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