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WELDING PROJECT
"PHASE 2, PART 2
BELLEFONTE REINSPECTION OF SELECTED WELDS

REINSPECTION PLAN

OBJECTIVE

The objective of the pfogram described in this reinspecfion plan is to
provide additionai‘data.addressing the adequacy of the Bellefonte weld
program and to provide indicators regarding the suitability of welding in
relation to continued construction and licensing thé BLN units and to

address nonspecific employee concerns related to welding.

BACKGROUND—

Employee concerns from Watts Bar have possiblg ggneric implications to the
Bellefonte plant. Some of these concerns relate £o: quality of weld
filler materials, control of weld filler materials, welder qualifications,i
inspector qualifications, falsificat@qn of records; weld adequacy, and
record keeping. A reinspection of hardware to desigh fequirements_and
comparison to the-recprds package cuts across these and other issues to
address the concerns and the welding program adequacy. Nonspecific empl&yee
concerns are best addressed by reestablishing confi&ehce in the original
programs; Inadequécies in the welding program>in therareas of these
concerns would be reflected in the hardware quality and the relevant
records. Due to an employee concern about the quality of TVA butt welds iﬁ
duct wo?k made from spiral welded pipe at Watts Bar Nuclear Plant and its
subsequent investigation, TVA will reexamine a portion of a like system at

BLN to verify that field welded joints meet the design requirements.
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A review of the itemé reinspected at Watts Bar «as performed to assure that
all general and special populations were considered in selecting items to
be reinspected at Bellefonte. Additionally th: Lessons Learned from Watts

Bar were concidered in selecting items to be reinspected at Bellefonte.

Due to normal. construction seqdence at a job site, the selection of
different systéms at various elevations and various uhits of the plant will
cut across different timeframes of plant construgtion. The reinséection
effort will include only work performed by Construction since no
modifications have 5eeﬁ performed bj Nuclear Operations on safety related

systems or components.

SCOPE

The reinspection of the safety-related features descriﬁed in the groups .
below addresses the concerns described above for various inétallation
crafts and various timeframes and edcompasses the general and épecial
populations identified at Watts Bar. It will also provide data to
determine if problem areas (lessons learned) identified at Watts Bar exist

at Bellefonte.

1. Selected process and instrumentation piping and attachment welds in
ASME Class 1, 2, 3, and MC, and ANSI B31l.1 safety related systems at
various units and elevations in the Reactor, Auxiliary, Control, and
Diesel Generator Buildings, and in the ERCW pumping station. The

sample will include carbon and stainless steel piping components.
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'SCOPE (Continued)

2.

 Welds of supports for piping and instrumentation lines for the classes

identified in Group 1 above (applicable weld criteria-ASME-NF or AISC
as approppiate).

Welds of.cable tray supports, conduit supports, and electrical
components and mountings.

Structurally significant welds on miscellaneous and/or structural
steel in the Reactor, Control, Auxiliary and Diesel Generator
Buildings, and in the ERCW pumping station.

HVAC support‘weids'in the Reacﬁor, Contrél, Auxiliary, and Diesél
Generator Buildings and in the ERCW pumping station.

Welded ductwork either rectangular or round pipe welded by TVA.
Reactor building containment liner weldé made to the requiremenﬁs of
spgcification N46—871.

Threaded studs attached by the automatic,.timed arc welding process.

Stainless steel liner plate in the fuel pools and transfer canal.

Welds to be reinspected will be as designated by the Welding Project from

the categories and locations as listed in Groups 1 thru 9 above.

Additional welds in other plant fgatures may alsc be selected for

reinspection at the option of the Welding Project. Weld selection will

utilize BLN's computerized weld and component accountability program to the

maximum extent practical to provide random selection of reinspection items.

The scope of this reinspection is limited to visual, surface (magnetic

particle or liquid penetrant) methods, torque test, and review of

radiographic film.
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. SCOPE (Continued)

The reinspections to be performed are, as a minimum, those given in the

Critefia section of this plan. Any additional inspections or examinations
required of completed welds by applicable drawings shall be performéd
unless exceptions are identified in this work plan. It is not the intent
of this work plan to require reinspection by any method not explicitly
sequired by appiicable codes, specifications, and drawings. It is not £he
intent of this work plan to re-perform any Qolumetric examination or vacuum
box leak testing. When welds which received radiography at:installation
are selected for reinspéction, a review of radiographic film for
conformance to applicable criteria will constitute the reinspection.
Approximately 400 piping Qelds, 20 HVAC duct welds, 170 welded structural
items, 50 one foot sections of containment liner we;ds, 10 one foot
sections of stainless steel fuel pool and transfer canal liner welds, and

20 threaded studs will be reinspected as outlined in the above Groups 1.

"through 9. The items to be reinspecﬁéd will be selected to provide a

representative look at each of the above groups to cover work that has been
performed during construction. Weldé which require removal of supports or
equipment for inspection access will be excluded. Any existing coatings
will be removed from all welds or portions of weld to be reinspected. For
all welds, the generic type, carbon steel as opposed to austenitic

stainless steel will be checked by magnetic means.

CRITERIA

All inspections will be conducted in accordance with inspection procedures
and the reporting requi;ements of Table 1. The additional data and
exceptions to current criteria as indicated in Attachments 1, 2, 8, and 9

will be used in the review of historical performance of the welding program
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CRITERIA (Continued)

" at BLN.

This review will assess the welding in terms of the acceptance

criteria used at the time of acceptance inspection. Any additional

examination or.reinspection required for finished welds by applicable

drawings shall also be performed unless the exception has been identified

in this work plan. The following examinations are required inspections in

A.

ASME

accordance with the code or standard mentioned.

Section III, Class 1 Welds

1.

All complete penetration circumferential butt welds and welds
attaching bfanéh connections larger than 4" nominal pipe size
method - re;interpretation of radiographic film.

All welds in or to Class 1 Systems (including those in A.1 above)
method - PT or MT, and visual examination. The method used (PT

or MT) should be that used originally.

2.

ASME

Section ITI, Class 2 Welds :

All complete penetration circumferential butt welds and welds-

attaching branch connection larger than 4" nominél’pipe size.

method — re-interpretation of radiographic film to N-RT-1(R6)
and visual examination.

All other welds in or to Class 2 systems

method - PT or MT, and visual examination

Section III Classr3 Welds

1.

Circumferential butt welds in pipe greater than 4" nominal Pipe
size and welds attaching branch connectiors greater than 4"
nominal pipe size.

method - PT or MT, and visual examinatior.

5 DNE4 - 0216N




2. All other welds in or to Class 3 systems

method - ° Visual examination

D. ASME Section III, Class MC Welds

1. All welds
method - Visual examination and, for welds which were originally
examined by ﬁT or PT, a re-examination by that method. For welds
which were originally'radiogfaphed, a re-interpretation of the
film shall be ﬁerformed.

E. ANST B31.1 Welds

1. All welds

method - Visual examination

F. Containment Liner Welds

1. Welds which’feceived-spot radiography during construction per
Construction Specification N4C-871.
method - re-interpretation of radiographic film. Appendix H of
Attachment 3 was used for the evaluation of root
conditions in these welds and shall be used during

reinterpretation.

2. All welds (including those in F.1 above).

method - MT and visual examination

G. Support welds (ASME Section IIL, NF)

1. All welds .

method - Visual examination.
6 DNE4 - 0216N
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2.  Welds which required F'T, MT, or RT during construction. {Refer to
applicablé drawings and construction recofds.)
method - PT, MT or re-interpretation of radiographic film as
applicable. PT examination of NF class 1 and 2 welds
shall include at least 1/2 inch of base materia’ on
either side of the weid. Porosity in radiograpts shall

not be cause for rejection of the weld.

H. Structural and Support Welds (AISC)
1. All welds ‘. :
S

Method - Structural steel and support welds which were -
fabricated to the.AISC specification will be
reinspected visually.

Criteria - Welds meeting the criteria of N-VTQZ(R6) for AISC welds
are acceptable. The reporting form is iﬁcluded in
attachment 2. yggg: Additional information as stated
in Attachment 2 will be required for certain attributes
irrespective of acceptability or unacceptability of the
weld.

2. Welds requiring MT or PT examination per applicable drawings

Method - MT or PT (as applicabie).

T. Ductwork Welds

Method - Perform visual examination
Criteria - The acceptance criteria for duct welds will be the
presence ¢f weld. The reporting form is included in

Attacbment 2.
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Stud Welds
Method - Perform torque test as detqiléd in Attachment 7.
Criteria - Acceptance criteria shall be as stated in Attachment 7.
All Welds |
The generic filler metal éype for all'welds will be checked by the us:
of magnets. The acceptability will be based upon the weld metal being
of the correct type; carbon steel (magnetic), étainless steel (not
magnetic or slightly magnetic) as appropriate for the materials being
joined. 'fhe confirmation of generic filler material type does not
require a special.procedure, as it is an accept/reject test. The
results of filler metal type shall be recorded on the respective visual

examination records.

Any base material defects found during this reinspection shall be
reported via the site QA program requirementé'but shall not be cause
for rejection of the weld to the requirements of this reinspection

program.
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Code
ASME III
Class 1

ASME 111
Class 2
and MC

ASME 111
Class 3

- B31.1-

Containment
Liner

NF Supports

AISC
Supports

H-RT-1
N-PT-1
N-MT-1
N-VT-3

N-RT-1
N-PT-1
N-MT-1
N-VT-3

N-PT-1
N-MT-1
N-VT-3

N-VT-3

N-RT-1

N-MT-1
N-VT-3

N-RT-1
N-PT-1
N-MT-1
N-VT-3

TABLE .
WELD PROJECT
BLN WELD REINSPECTION

WORK PLAN
REQUIREMENT

Reinspection Procedure

PMP 1502.07

(R6?
(R7)
(ES)

(R8)

(R6)
(R7)
(RS)
(R8)

(R7)

(RS)
(R8)

(R8)

(R6)

(RS)
(R8)

(R6)
(R7)
(R5)
(R8)

as

as
as
as
as

amended by Attachment 3

modified by Attachment 9
modified by Attachment 8
modified by Attachment 1

amended by Attachment 3

modified by Attachment 9
modified by Attachment 8
modified by Attachment 1

modified by Attachment 9
modified by Attachment 8
modified by Attachment 1

as

as modified by Attachment 1

as modified by Attachment 3
including Appendix H

as modified by Attachment 8
as modified by Attachment 1

as amended by Attachment 3

as modified by Attachment 9

as modified by Attachment 8

as modified by Attachments 1&2

PT-G-29C P.S.3.C.1.1 (R1)
MT-G-29C P.S.3.C.2.1 (R3)

N-VT-2 (R6) as

amended by Attachment 2

Report Forﬁ

Standard form used
Standard form used
Standard form used
Attachment 1 form

Standard form used
Standard form used
Standard form used
Attachment 1 form

" Standard form used

Standard form used
Attachment 1 form

Attachment 1 form

Standard form used

Standard form used
Attachment 1 form

Standard form used
Standard form used
Standard form used
Attachment 2 form

Attachment 4 form
Attachment 5 form
Attachment 2 form

in
in
in

in
in
in

in
in

in

in

in

in
in

N-RT-1
N-PT-1
N-MT-1

N-RT-1
N-PT-1
N-MT-1

N-PT-1
N-MT-1

N-RT-1

N-MT-1

N-RT-1
N-PT-1
N-MT-1

Special Reinspections not included with PMP procedures

Attachment 2 form

Duct Welds Weld Presence

Stud Welds Torque Test of Attachment 7 Attachment 7 form
Reinspection Weld discrepancies identified in the reinspection shall be
Records noted on Attachment 6 form
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- REINSPECTION PERSONNEL

For visual inspection of AISC structural and support welds, inspection

personnel shall be AWS-Certified Welding Inspectors (CWIS). The CWIs will

be from IVA's Procurement Quality.Assurance Branch (Vendor Surveiliance).
For MT or PT examination of AISC structural and support welds, performance
of the examination shall be by DNQA Level 2 inspecto:s with evaluation and
ﬁcceptance/rejection performed by a CWI. For piping and ASME NF support
welds, inspection personnel shall be qualified in accordance with SNT-TC-1A
or equivalent (certific;tion program for visual patterned after the format

for NDE established in SNT-TC-1A) Level II or III.

QUALITY ASSURANCE

Overview of this reinspection effort will be provided by a person or

persons independent of TVA who have current certification as AWS Certified
Welding Inspe;tors (CWIs) for structural steel, AISC sﬁpports, studs, and
duct and SNT-TC-1A Level III for piping, containment penetrations (Class
MC), and ASME NF support wélds. The independent inspector(s) will provide
a written report to the Welding Project Engineer summarizing the overview

activity and their concurrence or reason for disagreement with the results. -

RECORDS

For each weld there will be a record of icceptability as to presence, size,
length, location of defects, and the gen:ric type of filler metal. Weld
discrepancies shall additionally be repo-ted on a Weld Discrepancy Report

(attachment 6).

PLANT SAFETY & SECURITY

Plant safety and security procedures shall apply.

10 DNE4 - 0216N
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[ @
DISCREPANT CONDITION EVAL'JATIONS AND DISPOSITIONS
Discrepancies will be documented on attached forms andvin accordance with
the TVA quality assurance program and dispositioned by the design
organization using- engineering justification for "use as-is" dispositions
or to provide corrective action. Determination of'generic importance of
discrepancies to the welding program will be performed by the Welding
Project and adjustments in scope of reinspection and/or.project specific
programs will be developed to address concerns. The NRC will be notifigd
Zmmediately if significant discrepancies are identified during ﬁhe
reinspection and/or evgluations. Root causes will be investigated and
actions to prevent recurrence will be implemented. All defects which
require design disposition will be reported along with the ultimate

disposition and the findings and actions taken will be included in the

. Phase 2 Final Report.

INSPECTION REPORT

The results of this reinspection will be forwarded to TVA Management and
will subsequently be included in the overall report on the Welding Project

activities on BLN to be submitted to the NRC.

11 DNE4 - 0216N



Page 1 of 4
Attachment 1

Exceptions to N—VT—S(RS) for_reinspection of piping and ASME NF support

welds are tabulated Helow:

1. Para 8.2.1.2 - The provisions for relevance of indications in ASME NF
supports do not apply. All indications in NF support welds shall be

considered relevant.

2. Para 8.2.2.4 - The provisions of this paragraph for 0.D. concavity in
autogenous welds do not apply. Reinforcement criteria for autogenous
welds shall be the same as for other piping butt welds.

3. Figure 5, detail (c¢) and notes to Figure 5 - The minimum weld size for
socket weld fittings shall be as indicated in detail(b), i.e. 1.09+ but

not less than 1/8".

4. Documentation of pipe weld examinations shall be on the attached form.
Documentation of NF support‘welds shall be on the form included with

Attachment 2.

S. A magnetic che:k is to be performed by touching a small permanent
magnet to the veld deposit and noting whether the weld deposit is

strongly magnetic, weakly magnetic, or non-magnetic.

6. Base material defects, judged not to be the result of welding, shall be

reported and handled separately via site QA requirements.
1 DNE4 - 0216N



- TTACHMENT 1
WELD/ITEM NO.
NONDESTRUCTIVE SESXAMINATION FPROCETURE
WP-07 FE“___ FPage of
RECORD OF YISUSL WELD REEXAMINATION
PROCEDURE NO. M-VT- , RE :
FEF. DRAWING
- IT=M/SYS. DESCRIP.
CRITERIA WELD NO.
L OCATION
AnC.REJ.NA | ememmmee
WELD DEFECTS I G
CRACES
CUERLAFR : _
LACK OF FUSION ()=
INCOM FENETR 7N
LAG !
POROSITY <
“GNTDUR/TRAMSITIDV ¥ =Y
CFFEET/ALIGNMENT
UMDEPCUT
RE INFCRCEMENT
WELD SIZE T ¢ -
SPATTER/ARC STRIKES
. 0 STAINLESS BLDS ONIT
BASE METAL 0 CARECN FLOOR EL.
0 ALUMINUM A=PROX WELD EL.
5 OT=ER
0 BUTT
N SOCKET
O FILLET
WELD TYPE C AUTOGEN
0 SOC-0-LET
0 WEL-O-LET
N0 ATHER
oPTOP
DPTOF
COMPCNENT CPTOV
OF TOF
oF TOV
DATOP
G‘:H_JV
WELD METAL o NONE
(MAENETIC O STRCNG
ATTRACTION) 0 WEAK

MOTE : DESCRIBE REJECTAZLE COMDITIONIS)
NOTES AND SYETCHE ON ATTACHED FAEE

EXAMINED BY: LEVEL

IN DETAIL WITH

DATE

RECCRLED BY:

J

RRS1A -

DATE




ATTACHMENT 1

NONDESTRUCTIVE REEXAMIMATION PRICEDURE
WP-0%9 REV , Fage of

RECCRD OF VISUAL WELYD REEXAMINATION
PROCEDURE NC. N-YT- , REV___
REF. DRAWING
ITEM/SYS. DESCRIP.

CRITERIA WELD NO.
: LOCATICN
ACC.REJ. N& e
WELD. DEFECTS
CRACKS
CVEELAP

LACE gdrF FUSICN

INCEM PENETHA

SLAG

FCRCEITY
CONTOUR/TRANSITION
DFFEET /AL IGNMENT

DNDERCUT
 REINFORCEMENT |
WELD S17% , 0
CFATTER/ARC_STRIKES ¢
O STAINLESS
EASE METAL 0 CARBCN BLDG CRTT
0 ALUMINUM FLOOR EL. -
0 _OTHER AFPROX WELLD EL.
0 BUTT -
O SOCKET
0 FILLET
WELT TYPE 0 AUTOGEN
0 SOC-0-LET
0 WEL-O-LET
0 _OTHER
oPTCP
OFPTOF
COMPONENT CPTOV
OF TOF
CFTCV
0ATCP
9 F TCV
WELD METAL 3 MONE
(MAENETIC 0 STRCNG
ATTRACTION) 0 WEAK
NOTE : DESCRIBE REJECTAZLE CONDITISN(S) IN DETAIL WITH
NCTES AND SKETCHS TN ATTACHED FAGE
EXAMINED 3Y: LEVEL DATE
RECORDED BY: DATE

RR51B



ATTACHMENT 1

PAGE 4 OF 4

NONDESTRUCTIVE REEXAMINATION PROCEDURE
WP-09 REV____

WELD/ITEM NO.

Page of

RECORD OF WELD REEXAMINATION
CONTINUATION SHEET

PROCEDURE NC. , REV_____
REF. DRAWING

ITEM/SYS. DESCRIP.

 BKETCH/NOTES:

EXAMINED BY:

DATE

-RECORDED BY:

DATE

RRS3



‘The inspector should attempt to manually remove or have removed surface

ATTACHMENT 2

Page 1 of 4

Excéptions to N-VT-2(R6) for reinspection of structural welds and

‘N-VT-3(R8) for NF supports are tabulated below: . ..

»

AISC AND NF B ST

Inspect and accept/reject for all attributes on the documentation form

included in this attachment.

slag prior to rejecting a weld for slag.

The magnetic check is to be performed by touching a small permanent magnet
to the weld deposit and noting whether it is strongly magnetic, weakly

magnetic, or non-magnetic.

AIsC

il

A. The following information is to Be-reported, irrespective of the

acceptadbility or unacceptability of a weld to the criteria of

N-VT-2(R6):

than 0.010 inch depth when such undercut is oriented transverse to

the primary tensile stress. - = .. :: - LT

DNE4 -~ 0220N
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AISC

ATTACHMENT 2

Page 2 of 4

The size and number of pores in complete penetration groove butt
welds oriented transverse to the direction of computed tensile

stress..

. The length of fillet weld having a convexity exceeding the quantity

0.1 times the size of the weld plus 0.03 inch.

The length of fillet weld exceeding the specified size by more than

3/16 inch.

.DNE4 - 0220N



. : . PAGE 3 OF 4

ATTACHMENT 2 : -

R Wel. D/ I7TES na
NOMDESTRUCTIVE RESYXAMINATION PROCEDURS
‘ WR—0F FEV Fags___of_

FROCEDLRE NO. N-VT- ,
RES. DRAWING
ITEM/SYS. DZSCRIF.

GTRUCTURE TYPE g NF 0 AISC G OTHER
CRITERIA " WELD NC.  WELD NO. WELD NC. WELD NT.

ACC.REJ.NAJACC.REJ. NAIACC, REJ NATACC, RTET ., e

WELD CRACKS
WELD Si7E
INCCME FUSION
WELD OVERLAP
UNDERCUT
CONVEXITY
SURF_FCROSITY
ARC STRIKES
CRATERS
LENGTH/LOCA
SURFACE SLAG
WELD SFATTER
WELD SIZE (in.)
WELD LENSTH(in.y

wELD METAL T NONE C NECNE 0 NTNE =
(MAGNETIZ 0 STRONG 0 STRONG 0 STRING G
ATTRACTICN) 0 WEAK C WEAK 2 WEAK Z
FASE METAL S OSTAINL C STAINL T STATNUL O ETAINL
0 CARSON 0 CARZON D CARZON 3 CARTIH
FAINT J YES g YES 0 YEE o YWES
REMOVED C NO . C NO O NG 2 NO
3 M 3 _MA 3 MA 2 NS
WELD TYFE
FT, MT, UT, RT g NO C NO T NG Z NO
RELQUIRED D YES g yYz=s o YES 2 YEZ
TYFE TYPE TYFE yeE
BUILDING

FLCCR ELEV

"NOTE:DESCRIBE REJEZCTTABLE CONZITION(S) IN DETAIL ON ATTAIHMENT

cXAMINED BY: LEVEL 2
RECOXRSED BY: D

Py
ey
n
N



‘ PAGE 4 OF 4

ATTACHMENT 2
WELD/ITEM WNOW-

REEXAMINATION PROCEDURE

“h

Fage s

NOMDESTRUCTIVE

WP=06 REV_____

~RECORD CF WELD REEXAMINATICN
CONTINUATICN SHEET

PRCCEDURE NO. » REV
REF. DRAWING
ITEM/EYS. DEECRIP.

,-

SKETCH/NOTES

EXAMINED BEY: YATE
RECORCED BY: SATE

RRSE



ATTACHMENT 3

.TALLE 2

PENETRAMETER SELECTION TABLE

Class que

1,2,3,65 ASE 111 ¥3,XC,ND
Vi1l Divisions 1
and 2 '

vC ASME 111 NE

-- . ANSI 831.1 ASME I,
111 NP

Liner TVA N4C-871

ASME I11 CC

Applicsdbla
Section of
ASME Coda

v

Articie 2

ASME 111,
. Appendix X

v

Article 3

v

Acticle 3}
Appendix R of
this specification

Page 1 of 13
Singla Weil Doudble Well
Expoaure Exposure
Tadle & Table 6
Table 5 Tab1§ S»A:
Table 3 Table 3
Table 3 NA

l?enetraaeters used for radiography of liner plates may Se in

accordance with Pigure A2.




5l AN & W

o ceee - s -

T2 3
TRICIESS, PENCTRAMETER [ESIGNATIONS, AXD ESSENTIAL ROLZS
FOR SINGLE-WALL PADIOGRAPHIC TECHNIQUE

Applicable to ANSI 231.1%, ASIE Iv, 111 (), 111 (Division 2),
and TVA N4C-871 (ASKE 1IT, CO*, n

Penetrameter
Single-VWall Source Side Pilm Side
Material Thickness Fesential €ssential
Range, (1aches) Desig Role Desig Bole
Up to 1/4 inclusive 10 Y § . 7 4T
 Oover 1/4 through 3/8 12 4T , 10 4T
Over 3/8 through 1/2 15 4T 12 4T
Over 1/2 through 5/8 15 Y 12 4T
Over 5/8 through 3/4 17 8T 15 o1
Over 3/4 through 7/8 20 oT 17 oT
Over 7/8 through 1 20 oT 17 4T
Over 1 through 1-1/4 25 ot 20 4T
over 1-1/4 through 1-1/2 30 ras 25 2T
Over 1-1/2 through 2 35 R 30. 2T
Over 2 through 2-1/2 X B T 35 2T
Over 2-1/2 through 3 a5 a 40 2T
Over 3 through &4 $0 B 2 S 45 2T
Over & through 6 60 2T %0 - 2T
Over 6§ through 8 80 2T 60 ryy
Over 8 through 10 100 2T 8o 2T
Over 10 through 12 120 21 - 100 27
Over 12 through 16 160 T .- 120 27
Over 16 through 20 200 2T 160 27

#Penetrameters shall be as _specified in this table for either single or double
vall radiography. _

a#Penetradeters used for r:diography of liner plates may be in accordance with
Figure A2.



TABLE & .
THICKNESS, PENETRAMETER DESIGNATIONS, AND ESSENTIAL MOLES
£OR 'SINGLE-WALL RADIOGRAPHIC TECHNIQUEs

Applicable to ASME [11 (N8, NC, WD) ASME VIII

Penetrameter

Single-¥all — Source Side — Film Side
Material Thickness Fssential Fssential
Range (Inches) Desiq Hole- Desigq Hole
Up to 1/4 inclusive s S ) § -8 47
Over 1/4 through 3/8 7 4T 1 4T -
Over 3/8 through 1/2 10 4T 10 47
“Qver 1/2 through $/8 47 12 4T
Over 5/8 through 3/4 15 a7 12 aT
Cver 3,3 through 7/S 1?7 4T 12 &1
Over 7/8 through 1 - 20 4| 18 ra|
Over 1 through 1-1/4 2 . ra 1} 2
Over 1-1/4 through 1-1/2 30 T 20 2T
Over 1-1/2 through 2 3 raf 25 41
Over 2 through 2-1/2 40 Al 30 rat
Over 2-1/2 through 3 45 ra 3 r4 S
Cver 3 through & s0 2T 40 r3 g
Cver 4 through 6 60 ' A . 45 A
Over 6 through 8 80 ra %0 rq
Cver 8 through 10 100 27 . 60 : 2T
Over 10 through 12 120 rat - 80 3t
Over 12 through 16 160 4| 100 rat
Over 16 through 20 200 ) rat 120 - 4

2For double vall exposure, single or double vall viewing, use Tidble 6 for
penetrameter and essential hole selection. :



ATTACDEMT 3
‘ ‘ Page 4 of 13

| 7a8LE
smmo'rzm&?im SI12ES

" FOR ASME SECTION 111, NE CLASS MC

R Thickness of _ . Taickness of _
¥eld Thickness Peneirameter Desi¢ration Fenetramete- Designatior
Range, on Source Side, or “on Film Side, on .
Inches ' Inch Penetrameter  Inch Penetramets-
Up to 1/¢ inclusive 0.005 ' 5 0.005 3
Over 1/4 thry 3/8. 0.007$ 7 0.007% . 7
Over 3/8 thrv 1/2 0.010 10 0.010 10
Over 1/2 thru /8 0.0125 12 0.010 30
Over 5/8 thru 3/4 0.015 b1 0.012 32
Over /4 thru /8 0.017% by 0.015 15
Over 7/8 thmu ! , 0.020 0 0.017 17
- Over 1 thru 1-1/4 0.02S o ri 0.020 20
Over 1-1/4 thru 1-1/2 0.030 : 30 ' 0.025 -2
Over 1-1/2 thru. 2 0.035 k1% 0.030 30
Over 2 thru 2-1/2 0.040 - 40 0.030 30
Over 2-1/2 thru 3 - 0.045 5 0.035 3s-
Over 3 thru d ~0.050 £0 0.040 a0
Over &4 thru 6 0.060 ' 60 ¢.050 50
Over 6 thru 8 - 0.080 80 0.060 60
Over 8 thru 10 0.100. - .. 100 0.080 80
Over -10 thrv 12 - 0.120 120 0.100 100
Over 12 thru 16 0.160 160 ¢.120 120
Over 16 %hru 20 0.200 200 0.160 160

lincluding any weld reinforcement or backing s
In the case

to the fila.

tr-ip-- thickness, if not removed.
of double wall tube radiography, the thickness of the weld next

2The {miges of the fdcntifyin? aumbers of the penetrareter outline and of
the 27 hole are all essential indexes of {mage quality on the ndio?raph.

except that for penetrameters 5, 7, and 10, the slit shall appear clearly; i
and tre hole need not appear. _
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IASLE 6

 THICKNESS, PENETRAE TER DESIGNATIONS, AND
ESSENTIAL BOLES FOR DOUBLE-VALL RADIOGRAPRIC
‘ ' © TECENIQUE ~ . :
(For ASME Sectiom 1II, NB, NC, ND; ASME Sectice VII)

Nosinal Singla-Wall Penetranetar
aterial Fillg or Source Side
Thickness Range B Essential
Inchas ' Designation ole
0 through 0.375 10 ’ a7
Over 0.375 through 0.625 12 T
Over 0.525 through 0.875 15 . )4
Over 0.875 through 1.00 - \7 R ) +
Over 1.00 through 1.50 rd) a
Over 1.5 through 2.50 30 Fed
Over 2.50 through 3.00 3 1
Over 3.00 through ¥.00 - 80 Foy
Over V.00 through 6.00 s0 sy



procured to the requirements of ASNZ, Section 111,

may be used provided the lead m

® APPENDIZ A
| PEIETRAUETER REQUIRZMENTS

Penétruetcrs shsll be procured to Purchase $
vhich seets the requireaents of ASME ST-142,
ASTM E 142, 1977. In sddition penetrameters

pecificstion Pr-1058

$ through 10 say be
Appendix X.

Penetrameters shall be fabricated of radiographically similar
matsrial to the weld saterial or wld metal to be exanined.
Radiographically aimilar metsrial is e mater

the ssme rsdiatico sbsorption as that being exanined.

Penecnuuri ‘shall be fadricatsd in accordance vith Figure Al
and/or A2 as applicabdle.

Penetraneieri shall be identified by vpcnnnencly attached lead
nusbers at least 3/32-inch vide. The nmumbers shall indicete the

penetrsmeter thickness in sccordance with Table Al in thousandths
of an inch.

Penetrameters wvhich otherwise confors to the.

requirements of this
specificstion oet

, but do not have the proper jdentification,

, mbers indicsting penetrameter
thickness are placed ad jacent to the penetraseter. -

" TABLE AL

PENETRAMETER DESIGNATION AND ESSENTIAL ROLES

penetrameter Penetrameter 17THole 2.7 cole 47 dola

Cesignation Thickness Oiameter Diamecter Oiareter
-] 0. 005 0.010 0.020 0.040
7 0.007 0.010 0.020 0.040
10 0.010 0.010 0.020 = 0.040
12 0.012 0.012 0.025 ~ 0.050
15 0.015 0.018 0.030 0.060
17 0.017 0.017 0.03%  0.070 .
20 0.020 0.020 0.040 0.080
25 0.025 0.025 9.050  0.100
30 0.030 0.030 0.080 0.120
35 0.035 0.03S 0.070 0.140
40 0.040 0.040 0.080 0.160
45 0.045 0.045 0.090 0.180
80 0.050 0.050 - 0.100 0.200
60 0.060 0.060 0.120 0.240
80 0.080 0.080 0.160 . - 0.320 ..
100 0.100 0.100 0.200 0.400
120 0.120 - 0.120 0.200 0.480
160 : 0.160 - 0.160 0.0 0.640
200 0.200 0.200  0.400 0.800

vhich is identical to -

ial or elloy heving =~ -
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APPENDIX A (Continuad)

Plece 1daatiticstio , ATldom
Numbere Hue :
Minimus; Paretrometer TN Aness . 0.008"
Minimum Diemeter for I T Mele . 0010° - .Jr- {
Minimug) Olometer for 2° Mele—. 0.020°
Minimusr, Olomater for /1T Hele——.0.040"
Moles shell be Trus end Normel
1o Mg Surfoce of he Penetrometer
Dokt Ooniy

s

Dusiga lar pasetrameter tickaem Som 0903 fn. snd lnchuding 0.990 b.

Ploce identificotion
Numbers Mare

- : L:l"f_- Sn-:i:u

Toleronce

o 1§ ——e

2§

Oraiga for peartramcties dickaes brom 0.060 in. -ouo.uu
Made @ 0.010-a. nccmcan.

T
.337
|1

Cy i'1 —----—CET
Y N

See Nota for
Design ior penctrameter hickaes of 0.190 . u-dont - Toleronce
Made i: 0.020-. incremenus. : -

Nomt ! - Tokrances on penetrameter thicknen and bole diameter shafl be 210 % or one half of the hichben
Bctment betvees peoctrameter nzes, whichever & smalles.

~N
-
|
{
]
N

FIGURE Al. PENETRAMETER DESIGN
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e e——— 1%
{
-
- t
'/ L}
DESIGN, FOR PENETRAMETERS -‘1‘,‘4.—4
-~ THRU 10 . | ~ 76
| 0.0IO/
+0.00!" .

ALTERNATE SLIT LOCATIONS

NOTE: ALL OTHER PENETRAMETER DIMENSIONS SHALL BZ IN ACCCRDANCE WITH APPENDIX A

FPIGURE A2. PENETRAMETER DESIGN - LINER PLATES



- APPEMDIX B

. | SELLEZPONTE NUCLEAR PLANT DENSITY REQUIREMENTS

: . Maximum
Minimun Miniwmwe . Density
- RT Density Density for Single
Applicadle Perforued for Single for Composite or Doudle
Codes _ Par Pila Vieving Viewing Pilm Vieving
pSME I11 o A |
N8, NC, WD ' Section V 2.0 2.6¢ 3.8
V11l DIVISIONS Article 2
2 AND 2 o
Linear plate Section V 13 | 1.8 3.8
(TVA - N4C-871) Article 3

AQE 1, 11T NP,
111 Division 2
ANS1 B31.1

NE Appendix X - 1.3 1.8 Ho maxizum

#Each radioagraph of a compoaite oet shall have s minisum density of 1.3.



1.0
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3.0

3.1

3.1

APPENDIX R

ACCZPTANCZ CRITEIRIA POR ROOT CONDITIONS
IN BACKING RING WELDS

—_——

3cop¢v : SR T

This appendix will not be used unless iavoked by O, The criteria :
specified in this appendix shall de used vhen iaterpreting radiographs of
dacking riang welds vhen such radiographs show indications rhat can bde
attridbuted to a condition along’ the root of the weld. This criteria shall

apply only to such root conditions and indications accepted mist be clearly
‘{dentifiadls to this area. '

The fila interpreter shall record vhich figure most closely vepresents the
veld root condition shown on the radiograph. Tha completed joiat ia then

ajudged acceptadle or unacceptadble according to the acceptance criteria >f
this procedure.

The following figures shov shia gecaetry and diagraas of root conditicas '
sost commonly found in dacking ring wvelds.

Pigure 1 gives the size and location of the grooves in the shim.
This appendix provides the limits for undercuts ot depressions
alloved in a weld. The interpreter mst evaluate the depth of a

depressed area by visually comparing the density of the image of
the grooves with the density of the depresaed weld area.

.1 The penatrameter should de positioned as showvn in the diagram to aveid

distortion of required sensitivity. 1f£ an ungrooved ahim is . .
inadvertently used and the wveld does sot contain any questionable root

conditions, use of the ungrooved ohim shall not be cause for rejections
the radiographs. o :

Holes shall not‘
with slot

0.020" Approx.

Shim

Standard Penetrameter
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APPENDIX R (Continued)
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ACCZPTABLE WELD JOINT

—_——

3.2 Veld_Root

The weld joint {llustrated in Pigure 2 seets the requirements of this
procedure. The veld setal is fused to the dacking ring and fills the root
gap vithout any ‘harsful depressions, grooves, etc..

3.2.1 Description of Radiograph

Becsuse the root face is free of depressions, grooves, ate., just two
di fferent photographic densities ste appareat; the lighter density of th
veld deposit coatrasts vith the darker base metal. Ths line of

demarcation betveen the two areas is ususlly distinctive, dut normslly
not straight. -

ROOT EDGE FUSION CONDITION -

CRANGE IN DENSITY OF DMAGE
OCCURS HERE AS A RESULT
OFf ROOT EDGE FUSIOH

FIGURE 2 - ACCEPTABLE WELD JOINT
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APZENDLX B (Contioued)

cmme e ww ww

CONDITIONALLT ACCEPTABLE WELD JOINT

—_——

3.3 Weld Root S T
The weld joint illustrated in Pigure 3 could meet ths requirements of this
procedurs, even though some cavity is evident in the weld deposit r the
bese metal st tha root.. As long as thesc cavities do oot present _any sharp
sdges, do not exceed 1/32-inch, and do 6ot encroech oo the sminimum wsll

thicknese, they mey ds accepted. "Cavities (or depressions) in both the
veld deposit end dsse setal may coexist.

3.3.1 Description of Radiograph

Cavities (or depreseions) eppesr in rediographe es ateas of grester
deneity (darker) because the part ie thinner at these locations, i.e.,
thers is less setetial for tha rediation to penetrsts. The change ia '
deasity froa one area to enother is gredual. Ths rsdiographic density of
this area should not exceed the deneity of the image of the applicadle
groove in the shim. The density of the image of the shim groove should
be compared to the portion of the groove not covered by the penetramelzf.

TYPICAL ROOT UNDERCUT

PIGURE 3 =~ CONI-ITIONALLY ACCEPTABLE WELD JOINT
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3.4.2
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APPENDIX R (Continued)

UNACCEPTABLE WELD JOINT

Weld Root

The weld joint illustrated in Figure & does not meet the requiresents of
thie procedure. The cevitiee (or depreseions) et the edgs of the weld
root in either the weld depoeit or bass metsl ere sharpar dut not
aeceesarily deeper than those ia Figure 3; they sey or say mof ‘exceed
1/32-inch end/or encroach on the minimum vell thickaess. Ia this case,

the primary criterion is the sharpnese of the edges of the wld root
rather than depth of the cavities.

NOTE: The cavity (or depression) st the right edge of the wld root
~_ (Pigure 4) often occurs ia tack velding. The cavity st the left
shovs pert of the root fsce still unselted.

Deec ription of Radiograph

Cavities (or depressions) are depicted as darker erees (more dense). The
transition in density from the defect to the adjoining area appears sharp
and usually narrow. The length of the defect is usually short and
generslly occurs intermittently along the weld.

PIGURE 4 - UNACCEPTABLE WELD JOINT
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4.1

4.2

§.2.1

6.2.2

. _rage 49 oX 83
APPIND1IX R (Continued)

Vorkmanship samplas( WS) may be used as an eid in eveluation of Pigure )

conditions in radiogriphe. If there is sey doudbt if a WS is needed,

ooe
should bs used. o

A WS coneists of a joiat of the sams deeign.and sama noainsl thickaess aod
saterisl «¢ the production weld and smey bo ¢ welder or procedure .
qualification test assesbly. Rsdiogrsph theo ares of a weld to bs used for
s WS and prove it acceptadle by visual or mcro examinstion.

Tha rsdiograph of & WS uesd to evslusta a conditiom im s prdduetion weld

must bs meds using the sams rediographic techniqus as is used to seke the
production radiograph. o

Tha parametsrs of tha radiogrsphic techaique vhich ehould have the saze
. nominal values for both tha WS and ths production radiograph are: (type
sourcs, sourcs inteneity, sourca-to-fila distanca, film, intansifying
-gcreen typa and thickness, vhether source-sids or fila-side penetrasete

used, vhether eingle- or doudla-vall exposure, end vhether for siagle-
doudle-vwsll vieving. ' .

The film density of the WS radiograph i,u-c be accaptadle and. within -1C

to +301 of the density of the questionadle eree of the production weld

rsdiograph 30 that en sccurate comperison sey de made.

4.3 Method of Manufecture of a WS

6.3.1
4.3.2
4$.3.3

Select &n eres of e test asaenmbly containing a Pigure 3 iandicetion.
ldentify for rediography the area selectad using s uvanique WS number.

Radiograph this ates using the same techniqué and -parameters &s will b
used in production. S :
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APPENDIX H (Continued)

4.3.4 Make s section through the questionsdle aree, polish end etch for macrto
examination. ' ' ’

4.3.5 Lf the mecro section ia provea to de acceptshle, ths rzdiograph snd macro
should de ssved for o vorkaenshxp sexple.

4.4 Vorkmanship ssmples, radiographe, and secroe must ba udnnd and retsined
for future use. .

4.4.1 ETsch time the WS is vaed for evslusting a quuuoneblo condition, record
tha WS number used for wsluction. .
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Date of Examir:ation:

Record of Liquid Penetrant Examination

Report No.:

Procedure Nc:

Original F.xamination

Weld Joint No.:

Revision:

Re-examination

Item or System Description: _

R-Y-Y%-F-FF

Ref. Drawing No:

Part Temperature:

Surface Thermometer S/N

Penetrant Materials

Brand Name: Magnaflux Spot Check

Sherwin Double Check

Other:

Type

Lot or Batch No.:

Penetrant

Remover

Developer

Results of Examination:

Explaination of Unsatisfactory Results:

Satisfactory

Unsatisfactory

" Examined By:

Level:

Evaluated Byv:

Level:

TVA 7440 (DNP-5-83).
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Record of Magnetic Particle Examination

Date of Examination:

Report No.:

Procedure No.:, : Revision:

Original Examination

Weld Joint No.:

Re-examination

R-Ya-Y%-F-FF

Item or System Description:

Referenced Drawing:

Method of Magnitization {Check if Applicable):

Yoke Y5 ] Y-6[ ]

Other D E—
Aac[]. pc[ ]

Equipment S/N:
Test Weight S/N:
Pole Spacing:

Prods D
Ac[ ] pc[ ]

Equipment Type

Equipment S/N

Magnetizing Current

Prod Spacing

Particles Brand & Color:

Examination Results: Satisfactory Unsatisfactory

Explanation of Unsatisfactory Re: ults:

Examined By:

Level:

Evaluated By:

Level:

TVA 7440A (DNP-5-83)
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ATTACHMENT 6

NOMDESTRUCTIVE REEXAMINATION PROCEDURE
WP—0% REV____ , Face oF

WELD DISCREPENCY REFORT

WELD MAP/SKETCH NO.

I. DESCRIPTION OF DISCREFANCY (ATTACH SKETCH/FHOTOSRAFH) .

—

REFORTED BY

INGFECTOR | TATE
II. DISPOSITICN
DNE REPRESENTATIVE
TETE

ITI., CORRECTIVE ACTION TAKEN

BRLN CONST PERSONMNEL

s
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ATTACHMENT 7

Torque ‘testing of automatically welded threaded studs

1. Method

Existiig nut and wisher shall be removed.- All exposed threads of the stud
shall Je cleaned c¢f any lubricant and othe: foreign matter. A new

(unusei) flat was'ier and nut shall be inst:i:lled without lubricant and
torquel to the vailues given below.

calibrated wren~h.

restored to druwing requirements.

2. Criteria

Torque:ng shall be done with a

After testing, the permanent installation shall be

Studs shall be torqued to the values shown below for the applicable size

and thread series.

Do not torque beyond these values. Studs sustaining

the indicated torque value without failure of the weld are acceptable.
The test shall be recorded on the form accompanying this attachment.

Nominal Diameter

of Studs
in.

1/4
1/4

5/16
5716

3/8
3/8

7/16
7/16

1/2
1/2

9/15
9/15%

5/8
5/8

3/4
3/4

7/8
7/8

1.0
1.0

Required Torque for Testing Threaded Studs

(FROM AWS D 1.1)

Threads per Inch’

and Series Designated

Teéting Torque

28
20

24
18

24
16

20
14

-20
13

18
12

18
11
16
10

UNC

UNC

UNF
UNC

UNF
UNC

UNC

UNF
UNC

UNF
UNC

UNF
UNC

UNF
UNC

UNF
UNC

ft/1b

N O

5.
4.

® O

147.0
132.0

234.0
212.0

348.0
318.0

DNE4 - 0600N



ATTACHMENT -7

. PAGE 2 OF 2

NONDESTRUCTIVE RIEXAMINATION PROCEDURZ

WP—-09 REY :

WELD/ITEM NG,

Page__ of

——

REF L

ITEM/SYS. DESCRIF.

DRAWING

RECCRD OF WELDED STUD TORGUE TEST

STUD
APLD
TCRG
WREN
DATE
RESY

CRITERIA

SIZE (%)
TORQ (xx)
WREN ID
CAL Du=
OF TEST
LTS ’

DATE

ID NQ, ID

NO.

+—4
3

0

- BKETC

in

ol

~ -~
% 3% (0
e -

EXaMI
RECOR

RRSS

H/LOCATION:

NED BY:

THREADS

T7 W

=

-02,

ECTASLE CONTITION(S)
FER INCH

FAGE

1,

LEVEL

DED 3Y:

IN DETAIL

FARA

2
=

P

CATE
DATE
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ATTACHMENT 7

: WELD/ITEM NO.
NONDESTRUCTIVE REEXAMINATION PROCEDURE

wP-09 REV , Page of

RECORD OF WELD REEXAMINATION
o CONTINUATION BHEET

PROCEDURE NO. "3 REV
REF. DRAWING
ITEM/8Y8. DEBCRIP.

SKETCH/NOTES:

EXAMINED BY3 | DATE
RECORDED BY: . DATE

- -
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ATTACHMENT 8
Exceptions to N-MT-1(RS) '

1. Para 7.3.2 - Linear indications are defined as those havxng a length
oxcoeding 2 times their width.

2. Para 8.1.1 - Al)l indications will be congsidered relevant.

DNE4A - 0601W
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ATTACHMENT 9
Exceptions to N-PT-1(R7)

1. Para 5.2.2 - Linear indications are defined as thoge having a length
exceeding 2 times their width.

2. Para 5.3 - All indications will be considered relevant.

DNE4A - 0601N



