NRC INSPECTION MANUAL DQASI P

I NSPECTI ON PROCEDURE 55050

NUCLEAR VELDI NG GENERAL | NSPECTI ON PROCEDURE
PROGRAM APPLI CABI LI TY: 2512, 2515, 2730

55050-01 | NSPECTI ON OBJECTI VES

01.01 To det ermi ne whet her the |l i censee' s wel di ng speci fication
and procedures neet applicabl e ASME Code, regul atory, and contract
requirenents.

01.02 To determ ne through direct observati on whet her wel di ng
activities are perfornmed in accordance with the ASME Code and SAR
Conmi t ment s.

01.03 To review a sanple of records to determ ne whet her they
are prepared, eval uated and mai ntai ned i n accordance with t he ASME
Code, applicable commtnents and/or requirenents.

01. 04 To determ ne that wel ding specifications, procedures,
producti on equipnment and established l|icensee quality control
systens are adequate for the production of sound wel ds.

| nspecti on Schedul e

| nspection Mist Be Started Must Be Conpl et ed
1st inspection: After work is Before work is

5% conpl et e 15% conpl et e
Subsequent i nspecti ons: Periodically until startup of the plant.
The schedule |isted above applies to inspection of nuclear
construction site and other long-term inspection efforts. For

short-duration projects and vendor i nspections a different schedul e
may be nore practical.

55050- 02 | NSPECTI ON REQUI REMENTS

The inspection requirenents contained in this section nay be

fulfilled during a single inspection or several inspections
dependi ng upon type and scope of inspected welding activity. For
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short duration projects and vendor inspections, the conpletion of
all requirenents |listed bel ow may not be practical.
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02.01

Base Material and Filler Metal Conpatibility for Wl di ng

Verify that base netal and welding filler material conbi na-
tions are as those listed in Table 1 of this procedure.

Eval uate base material/filler netal conbinations other than
those listed in Table 1 to determne the suitability of
application.

Performthe follow ng verifications related to control and
handl i ng of welding material s:

1. Verify that the contractor/licensee has established
procedures and instructions for purchasing, receiving,
storing, disbursing, and handling of welding materials
i ncl udi ng wel di ng el ectrodes, filler material, consunmabl e
inserts, fluxes, and gases.

2. Reviewsufficient sanpling of wel ding materi al purchasing
and receiving records to verify that these operations are
conducted in accordance with approved procedures or
i nstructions.

3. Verify that welding materi al storage procedures, contain
requi renent for environnental (noisture) control, specify
appropriate holding and baking tenperatures and
out - of -oven exposure tinme for each class of materials,
and that actual practice follows these requirenents.

4. \Verify that there are effective procedures for limting
el ectrode noi sture pi ckup and mai ntai ningidentification
after the welding nmaterials are i ssued to the wel der and
that these procedures are strictly enforced.

5. If the contractor/licensee uses a single system for
wel ding material control, verify that this systemis
conservative and neets the requirenents for the nost
restrictive application and personnel involved are
know edgeable of the system including material
desi gnati ons.

6. Verify that welding nmaterials are clearly identified at
all times inaccordance with approved procedures and t hat
identification of acceptable material 1is retained
t hr oughout st orage handling and use until the material is
actually consuned in the process.

7. Verify that the nethod for disbursenent of welding
materials is effective and controlled in accordance with
approved procedures and the unused wel ding materials are
scrapped or recycled in accordance wth specia
provi si ons whi ch i ncl ude mai ntaining identification and
rebaki ng of coated el ectrodes when appli cabl e.

8. Verify by exam nation of representative records or direct
observation that ASME Code required tests are perforned
on each |lot of covered, flux cored or bare el ectrodes,
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02. 02

55050

rod, or wire, for each heat of consumabl e i nserts and for
each conbi nati on or bare el ectrodes and dry bl end of fl ux
mx to be used for welding.

Wel di ng Procedures

Verify that the contractor/licensee has established adequate
procedures or instructions for preparation, qualification
approval /certification, distributionandrevisionof welding
procedure specifications (WPS).

Sel ect two wel di ng procedures (WPS) fromeach wel di ng process
or conbi nati on of processes used for ASME wel di ng appl i cati ons
and verify conformance wi th procedures referencedin a, above.

Verify that the WPSs(b above) define all essential vari abl es,
suppl enentary essenti al vari abl es and nonessenti al vari abl es
i naccordance with the applicable editions of SectionlIll and
| X of the ASME Code.

Verify that each of the above procedures has been qualified
in accordance with Section Ill and I X of the ASME Code and
t hat t he supporting procedure qualificationrecords (PQRs) are
on file.

Revi ew PQRs for the above procedures and verify that each PQR
lists the essential variables for the specific welding process
or processes covered and that the val ues or ranges of these
vari abl es are consistent with those permtted by the WPS and
are wwthin the limts of Section | X of the ASME Code.

Verify that all mechanical tests required by Section IIIl and
I X of the ASME Code (including notch toughness when
appl i cabl e) have been conpl eted and are properly docunented
in the PQR

Verify that the PQR has been certified by the
contractor/licensee and that the mechani cal test results neet
or exceed the m ni mum ASME Code requirenents.

Verify that in making procedure test plates for butt wel ds of
heavy section materials with 80,000 psi or higher tensile
strength, consideration has been given to the effect of
angul ar, lateral and end restraints of the weldnent (ASME
Section I11-NX-4320).

Verify that any changes or revisions of the WPS essenti al
vari abl es are supported by requal ification of the original WPS
or a new WPS.

Verify that any changes i n t he WPS nonessenti al vari abl es are
properly identified and docunented either as revisions tothe
original or a new WPS.

Verify that, whenever applicable, the WPSs conply or neet the

i ntent of Regul atory Gui des referenced in Section 03 of this
procedur e.

-4 - Issue Date: 06/20/83



02. 03

a.

02.04

Wel der Perfornmance Qualification

Verify that the contractor/licensee has established procedures
for qualification of welders and welding operators in
accordance with Section II1l and | X of the ASME Code. These
procedures should include adequate provisions to preclude
fal sification of wel ders and wel di ng operators qualifications.

I f practical, sanple adequate nunber of welders taking the
qualification tests and confirm by positive identification
t hat the person wel di ng the test wel dnent i s i ndeed t he person
bei ng qualified.

Verify that the contractor/licensee has a wor kabl e systemf or
mai ntai ni ng a conti nuous record of the qualification status
of all wel ders and wel ding operators and that this systemis
effectively utilized and accurate.

Verify by review of the qualification status records that
wel ders and wel di ng operators perform ng production wel di ng
have been and are currently qualified to weld under the
respective procedures.

Pr oducti on Wl di ng

Survey ongoing welding activities and select typical
I n-process operations representing different wel di ng
processes, procedures, and joint configurations for detail ed
review. Performthe follow ng verifications:

1. Verify that work is conducted in accordance with a
"traveler” or simlar docunent which coordinates and
sequences all operations, references procedures or
i nstructions, establishes hold points, and provi des for
production and QC signoffs. Thi s docunent shoul d be
avail abl e at the work stati on.

2. Verify that welding procedures, detailed draw ngs and
instructions if applicable, and weld data sheets are at
the work station or readily avail abl e.

3. Verify that the WPS assignnent is in accordance with the
appl i cabl e ASME Code requirenments. This is acconplished
by conparing the essential variables of the WS wth the
producti on wel d.

4. Verify that wel ding techni que and sequence requirenents
are specified.

5. Verify that the base netals, welding filler materials,
fl uxes, gases, and backing materials are of the specified
type and grade, have been properly i nspected, tested, and
identified and are traceable to test reports or
certifications.

6. Verify that weld joint geonetry is as specified and t hat
surfaces to be wel ded have been prepared, cleaned, and
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55050

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

i nspected in accordance with applicable procedures or
i nstructions.

Verify that parts to be wel ded are assenbl ed and held in
pl ace within specified gap and al i gnnent tol erances and
verify that the alignnment iswithinlimts allowed by the
ASME Code.

Verify that tenporary attachnments such as bridgi ng bars
or fit-up clips have been attached by qualified wel ders,
in accordance with qualified WPS.

Verify that gas purging, if specified, is used in
accordance with the applicable procedure and that
protection is provided to shield the wel ding operation
from adverse environnental conditions.

Verify that preheat, if specified, is in accordance with
appl i cabl e procedures requirenents.

Verify that the techni que of each wel der i s in accordance
with the wel ding procedure.

Verify that welding electrodes are used only in the
positions and wth the electrical characteristics
specified in the wel ding procedure.

Verify that shielding gas flow and conposition is as
specified in the WPS.

Verify that shielding gas flowneters indicate the gas
type for which they are applicabl e and have appropriate
conversion factors if a different gas or gas m xture is
used for work under review

Verify that wel di ng equi pnent, i ncl udi ng power cabl es and
gas lines, is in good condition and that ameters and
voltmeters wused for automatic welding have been
calibrated in accordance wth applicable procedure
requirenents.

Verify that interpass tenperature is controlled in
accordance with specified requirenments. The interpass
tenperature for wel ding austenitic stainless steels and
hi gh ni ckel alloys should not exceed 350 °F.

Verify that interpass cleaning, grinding (especially
starts and stops) and peeni ng are conduct ed i n accordance
wi th applicabl e procedure.

Verify that backgouging, if applicable, is perforned as
speci fi ed.

Verify that tenporary attachnments, arc strikes and weld

splatter are renoved and inspected in accordance wth
speci fied procedures.
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02. 05

20. Verify that the process control system(travel ers) have
provi sions for wel d repairs and t hat approved procedures
or instructions are avail abl e whi ch descri be or reference
accept abl e net hods of defect renoval and weld repair.

21. Verify by direct observation and/or record review that
repairs are conducted in accordance with specified
procedures.

This verification should include:

(a) Review of weld repair consistent of nechanical
renoval of surface defects with no rewel ding.

(b) Reviewof repair involving netal renoval by chi ppi ng,
grinding or machining followed by rewel di ng.

(c) Reviewof arepair involving netal renoval by thernal
cutting or gouging followed by rewel ding.

22. Verify that any repairs to the base netal are properly
docunented in a special report as required by Section |11
of the ASME Code (NB 4132). Verify that any repairs of
nodi fications to ASME Code-stanped conponents are
properly docunented in a special report as required by
ASME Sections |1l and Xl.

23. ldentify all welders and welding operators observed
during inspectionof joint fitup, welding and weld repair
for qualification review per 02.03 above.

24. Verify, if applicable, that no peeni ng has been done on
the root and surface | ayer of the weld or base netal at
t he edges of the weld.

25. Verify that the contractor/licensee has a periodic
preventi ve mai nt enance programfor wel di ng equi pnent used
for welding safetyrelated materi al s.

Preheat and Post Wl d Heat Treatnment

Verify that approved procedures are avail able for weld joint
pr eheat i ng when requi red by a wel di ng procedur e speci ficati on.
These procedures shoul d speci fy accept abl e preheati ng net hods
and provi de requi renments for nonitoring and recordi ng preheat
tenperature before, during and, if specified, after wel ding
until post weld stress relief.

Sanpl e sufficient nunber of in-process conponents to verify
that preheat control procedures are being followed in
producti on wel di ng.

Verify that the preheat used in production welding is within
the limts specified by the wel ding procedure.

Verify that approved procedures are avail abl e for the conduct
of postweld heat treatnment and that the fabricator has a
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02. 06

55050

syst emcapabl e of neeting the heati ng and cool i ng rates, netal
tenperature, tenperature uniformty and control I|imts
specified in Section Il of the ASME Code. The procedures
shoul d cover furnace as well as | ocal heating if both nethods
are used in production.

I f furnace heating is used, verify that furnace at nosphereis
controlled as specified in approved procedure.

Revi ew a sufficient sanpling of PWHT operations (in-process
and records) toassurethat thefollowingitens are satisfied.

1. Verify that conponents are instrunmented to provide
time-tenperature recordings for the duration of the
entire heat treatnent cycle (both furnace and | ocal HT).

2. Verify that sufficient thernocouples are used to neasure
the antici pated hottest and col dest tenperatures of the
weld during holding at tenperature and to neasure
tenperature variationwthinany 15-foot interval of weld
| ength during heating or cooling. This variation nust
not exceed 250°F.

3. Verify that the PWHT tenperature and holding tinme is
specified, is adhered to and i s consi stent wi t h ASME Code
(NX-4600) requirements based on the material type and
wal | thickness.

4. Verify that the maxinmum initial furnace tenperature,
heat up and cool -down rates are specified, are adhered to
and are consistent wth the ASME Code (NX-4600)
requirenents.

Verify that procedures are available for conduct of
intermediate or "non-code" stress relief of in-process
conmponents if such treatnents are wused in conponent
fabrication.

Verify that tenperature control is exercised on in-process
conponents which are required to be mai ntai ned at pre-heat or
ot her specified tenperature for extended tine periods while
awai ting further processing.

Verify that neasures are taken to avoid sensitization of
austenitic stainless steel and high-nickel alloys during
stressrelief treatnents. This generally involves provisions
which preclude furnace stress-relieving of austenitic
stai nl ess steel conponents or parts and limt their exposure
to sensitization tenperature range (800-1500 °F).

Exam ne cunul ati ve stress-relief records for typi cal conponent
wel ds and verify that the total tine at tenperature does not
exceed that permtted by Section IIl of the ASME Code based
on the wel ding procedure qualification records.

Exam nation of Wl ds
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a. Select welds produced by different welding processes,
procedures, and conbination of procedures, and verify by
vi sual exam nationthat the follow ng characteristics conform
to t he appl i cabl e ASME Code and fabri cat ors wel di ng procedure
requirenents:

1. Weld surface finish and appearance. I ncl ude i nside
di ameter of pipe wel ds when accessi bl e.

2. Transitions between conponents of different di aneters and
wal | thickness.

3. Weld reinforcenent.
4. Shape and size of fillet and socket wel ds.

5. Joint configurations of permanent attachnents and
structural supports to clad conponents.

6. Renoval of tenporary attachnents, arc strikes and weld
spatter.

7. Finish-grinding or machining of weld surface - verify
absence of wall thinning.

8. Absence of surface defects including cracks, |aps, |ack
of penetration, |ack of fusion, porosity, slag, oxide
filmand undercut exceeding prescribed limts.

b. Verify that approved procedures are available for the
nondestructi ve exam nation of the weld when required by the
ASME Code and/or contact requirenents.

c. Verify that the fabricator's nondestructive procedures neet
the ASME Code and/or contract requirenents. To acconplish
this, select the applicabl e nondestructi ve exam nati on net hod
and i nspect per |E Procedures 57050, 57060, 57070, 57080 or
57090 as required.

55050- 03 | NSPECTI ON GUI DANCE

General Guidance. The IEinspector perform ng the inspection under
thi s procedure shoul d be thoroughly famliar with the requirenents
contained in Sections Il and I X of the ASME Code. The know edge
of welding and techniques, their applications, limtations and
evaluations, is essential for this inspection. The intent of this
procedure is to achieve an in-depth review of the overall welding

activities taking place at the construction site. It is intended
that early in the construction phase of the plant a cognizant |IE
inspector will perform this inspection in order to advise the

regi onal managenent about potentially troubl esone areas and i dentify
any significant deficiencies which need correction.

Periodic assessnments of the welding activities perforned by a

cogni zant | Einspector will be requiredthroughout the construction
phase of the plant. This procedure should be used also in cases
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when the regional managenent have reasons to believe that the
wel di ng performed on the site does not neet established practices
and standards; e.g., serious allegations related to wel ding, and
di scovery of significant welding problens which will lead to
degradati on of hardware etc.

Thi s i nspection of the nuclear welding activities perforned on the
siteas outlinedinthis procedure can be descri bed as a four-phase
progressive review. First, prior to performng an inspection the
I nspector famliarizes hinmself with the requirenents pertainingto
the particular site scheduled for inspection. Second, the
licensee's procedures and practices are reviewed. Third, the work
i s observedto determ ne that the work i s acconpl i shed in accordance
W th these procedures and practices. Finally, records are revi ened
to verify that they are conplete, accurate and retrievable. It is
estimated that at | east three weeks of actual site inspection w ||
be needed to performthe requiredin-depthreviewof itens b through
d bel ow. The conpl ete i nspection of welding activities at the site
can be acconpl i shed during a single inspection or by the conpletion
of each phase of the procedure during several inspections.
Addi ti onal gui dance concer ni ng each phase of i nspectionis provi ded
bel ow.

a. Preparationfor Inspection. Prior toperform ng aninspection
i naccordance wwth the requirenents of this procedure, the IE
| nspector should review the fol |l ow ng:

1. NRC requirenents.

2. Licensees' conmmtnents relative to applicabl e Codes and
standards; e.g., which Addenda of the ASME Code applies
to this site.

3. NSSS vendor specification pertaining to welding.

4. NSSS/ AE vendor interface requirenents rel evant to bal ance
of plant.

5. Applicable portions of the SAR

6. Licensees' prograns and procedures pertaining to the
subj ect.

7. Applicable portions of the QA Manual .

8. Licensees' coimmitnents relativeto wel ding and associ at ed
activities.

b. Reviewof Wl ding SpecificationandProcedures. The inspector
shoul d performthe follow ng reviews:

1. ldentify contractors or fabricators perform ng wel di ng at
the site.
2. ldentify which wel ding processes are used at the site and

perform a review of all welding procedures used in
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production welding in accordance with the applicable
par agr aphs of Section 02 of this procedure.

3. Determ ne whether the wel di ng procedures bei ng used neet
all of the ASME Code and addi tional contract requirenents
(if any). Establish whether the use of these procedures
will result inthe production of sound wel ds suitabl e for
the i ntended application.

Wrk Cbservations. The IE inspector should select for work
observation a sanple of welds conposed of a conbination of
systens and wel di ng contractors associ atedwth the work. The
sel ected wel ds shoul d al so represent a good cross section of
the production activities in ternms of wel ding processes used
(SMA, TIG etc.) and materials to be wel ded (stainl ess steel,
carbon steel, etc.). Consi derations such as physical
| ocation, difficulties to weld and limted accessibility
shoul d be also incorporated in the sanple selection. The
total nunber of sanpl ed wel ds sel ect ed for observation should
be at least thirty (30) but need not be greater than sixty
(60), since statistically a greater sanple size will not
significantly increase the confidence interval of the sanpl ed
production wel ding. However, it is very inportant that the
I nspected sanple is representative of all ongoi ng production
wel di ng.

Record Review. The IE inspector should review all of the
rel evant docunentationrelatedto a sanple of at least thirty
(30) random y sel ected wel ds for each ASME subsection (e.g.,
NB, NC, ND, etc. For subsection NG "core support
structures”, the sanpl e size can be reduced at the di scretion
of the inspector). Sane considerations as those stated in c
above are applicable. It is preferable that the welds
identifiedfor recordrevieware not the sane wel ds identified
for work observation. However, certain circunmstances may
necessitate the use of sone of the welds sanpled in ¢ above
(e.g., contractor/licensee has conpleted only three welds to
date and all three wel ds need to be included in the sanpleto
provi de neani ngful statistical representation).

The sanpl ed wel d records nmust be i nspected in accordance with
t he applicabl e paragraphs of Section 02 of this procedure.

55050- 04 REFERENCES

10 CFR 50, Appendix B, Criterion IX

ASME Boi |l er and Pressure Vessel Code Section Il and I X

Safety Anal ysis Report, Chapters 1, 3, 5, 6 and 17

Regul at ory Gui de 1. 31, Control of Ferrite Content in Stainless Steel
Vel d Metal.

Regul atory CGuide 1.44, Control of the Use of Sensitized Stainless

St eel

Issue Date: 06/20/83 -11 - 55050



Regul atory CGuide 1.50, Control of Preheat Tenperature for Wl ding
of Low Al l oy Steel

Regul atory Quide 1.58, Qualification of Nuclear Power Plant
| nspection, Exam nation, and Testing Personnel

Regul atory Guide 1.71, Welder Qualification for Areas of Limted
Accessibility

Regul atory Quide 1.85, Materials Code Case Acceptability ASME
Section Il Dvision 1

Regul atory GQuide 1.88, Collection, Storage and Mintenance of
Nucl ear Power Plant Quality Assurance Records

END
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TABLE 1

BASE MATERI AL AND FI LLER METAL COWMPATI BI LI TY
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