NRC INSPECTION MANUAL DQASI P

I NSPECTI ON PROCEDURE 55100

STRUCTURAL VELDI NG GENERAL | NSPECTI ON PROCEDURE

PROGRAM APPLI CABI LI TY: 2512, 2515, 2730

55100-01 | NSPECTI ON OBJECTI VES

01.01 To determne through direct observation whether the
structural welding activities perforned at the site are done in
accordance with SAR commtnments to the AWS Code.

01.02 To determ ne whether the |licensee's structural wel ding
practices, specification, and procedures neet the requirenents of
the AW5 Code and contract requirenents.

01.03 To review a sanple of records to determ ne whet her they
are prepared, evaluated, and maintained in accordance wth
applicable comm tnents and/ or requirenents.

01. 04 To determne that welding practices, specifications,
procedures, production equipnent, and existing licensee quality
control systens are adequate for the production of sound welds.

| nspecti on Schedul e

| nspection Mist Be Started Must Be Conpl et ed

1st inspection: After work is 5% Before work is 15%
conpl ete conpl ete

Subsequent Periodically until startup of the plant.

I nspections:

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, adifferent schedul e
may be nore practical.

55100-02 | NSPECTI ON REQUI REMENTS

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

02. 02

Base Material and Filler Metal Conpatibility for Wl di ng

Verify that base netals and welding filler materi al s conbi na-
tions are as thoselistedin Table 4.1.1 of the AWs5 D1. 1 Code.

Eval uate base material/filler netal conbinations other than
those listed in Table 4.1.1 to determne the suitability of
application.

Verify that welding materials are clearly identified at al
times and that contractor/licensee has established adequate
controls to assure proper dispersion and handling of wel ding
mat eri al s.

Verify that the contractor/licensee has effective procedures
or his practice adequately controls noisture pickup of |ow
hydr ogen el ectrodes. The maxi mum out of oven exposure tine
shoul d conformto the requirenents stated in Table 4.5.2 of
t he AWS Code.

If the contractor/licensee uses a single systemfor wel ding
material control, verify that this systemis conservative and
neets the requirenents for the nost restrictive application

Wel di ng Procedures

Verify that the contractor/licensee or fabricator has
established procedures or instruction for preparation,
qualification approval/certification, di stribution and
revision of welding procedure specifications (WPS).

If the contractor/licensee uses AWS prequalified welding
procedures, verify that those procedures neet all requirenents
stated in the Table E1 of the AW5 D1.1 Code.

For wel di ng procedures ot her than those being prequalifiedin
accordance with the requirenents stated i n Appendi x E of the
AW5 D1. 1 Code, verify that the procedure qualifications neet
the requirenments of Section 5, Part B of the AWS Code.

Revi ew t wo wel di ng procedure (WPS) fromeach wel di ng process
used i n production wel ding and verify conformance with itens
b or ¢ as applicable.

Verify that each of the procedures nentioned in d above has
been qualified in accordance with Section 5 of the AW Code
and t hat t he supporting procedure qualificationrecords (PQR)
are on file.

Revi ew PQRs for the above procedures and verify that each PQR
liststhe essential variables for the specific wel di ng process
or processes covered and that the values or ranges of these
vari abl es are consistent wwth those permtted by the WPS and
within the [imts of Section 5 of the AWS Code.
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02. 03

02.04

Verify that all nmechanical tests required by Section 5 of the
AWS Code (i ncl udi ng not ch t oughness 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 contrac-
tor/licensee and that the nechanical test results neet or
exceed the m ni rum AW5 Code requirenent.

Verify that any changes or revisions of the WPS essenti al
vari abl es are supported by requal i fication of the origi nal 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 WPS or a new WPS

Wel der Qualifications

Verify that the manufacturer has established procedures for
qualification of wel ders and wel di ng operators i n accordance
with Section 5, Parts C and D of the AWS Code. These
procedures should include adequate provisions to preclude
falsification of welders and wel di ng operator's qualifica-
tions.

I f practical, sanple adequate nunber of welders taking the
qualification tests and confirmby 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 manufacturer has a workable system for
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 producti on wel di ng
have been and are currently qualified to weld under the
respective procedures. This reviewshall include all wel der
and wel di ng operators performng work on the wel ds sel ected
for inspection under paragraph 02.04, Production Wl ding.

Producti on Wl di ng. Survey ongoi ng wel di ng activities and

sel ect typical in-process operations  representingdifferent wel ding
process procedures and joint configurations for detailed review.
Performthe follow ng verifications.

a.

55100

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

Verify that the WPS assignnent is in accordance with the
applicabl e AW5 Code requirenents. This is acconplished by
conparing the essential vari abl es of the WPSto t he production
wel d.
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c. Verify that the welding techni que and sequence requirenents
are specified.

d. Verifythat the base netals, weldingfiller materials, fluxes,
gases and backing nmaterials are of the specified type and
grade, have been properly inspected, tested, and identified
and are traceable to test reports or certifications.

e. Verify that weld joint geonetry is as specified and that
surfaces to be welded have been prepared, cleaned, and
inspected in accordance wth applicable procedures of
i nstructions.

f. Verify that parts to be wel ded are assenbl ed and hel d i n pl ace
Wi t hin specifiedgap and al i gnnment tol erances and verify that
the alignnment is within limts allowed by the AW Code.

g. Verify that gas purging, if specified, is used in accordance
wi th the applicabl e procedure and that protectionis provided
to shield the wel ding operation from adverse environnent al
condi ti ons.

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

i. Verify that the techni que of each wel der isinaccordance wth
t he wel di ng procedure.

j. Verify that wel ding el ectrodes are used only in the positions
and with the electrical characteristics specified in the
wel di ng procedure.

k. Verify that shieldinggas flowand conpositionis as specified
in the WS,

I. Verify that shieldinggas flowreters indicatethe gas type for
which they are applicable and have appropriate conversion
factors if a different gas or gas mxture is used for work
under review.

m Verify that wel di ng equi pnment, i ncludi ng power cabl es and gas
lines, isin good condition and that anmeters and voltneters
used for automati c wel di ng have been cal i brated i n accordance
wi th applicable procedure requirenents.

n. Verify that interpass tenperatureis controlledin accordance
Wi th specified requirenents.

o. Verify that interpass cleaning, grinding (especially starts
and stops) and peening are conducted in accordance wth
appl i cabl e procedure.

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

g. Verify that tenporary attachnents, arc strikes and weld
splatter are renoved and inspected.
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02. 05

02. 06

55100

Verify by direct observati on and/or record reviewthat repairs
are conducted in accordance with specified procedures.

Identify all wel ders and wel di ng operators involved in joint
fitup, welding and weld repair for qualification review per
02. 03 above.

Verify that all production welding equipnent is in such
condition as to enable qualified welders to follow the
production wel di ng procedures and be able to duplicate the
results obtained in the procedure qualification.

Preheat and Post Wl d Heat Treatnment

Verify that approved procedures are avail able for weld joint
pr eheati ng when requi red by a wel di ng procedur e speci ficati on.
These procedur es shoul d speci fy accept abl e preheati ng net hods
and provi de requirenents 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 preheating to verify
that preheat control procedures are being following in
producti on wel di ng.

Verify that the preheat used in production welding is within
the limts specified by the welding procedure, and in
accordance with Table 4.2 of the AWS Code.

Verify that approved procedures are avail abl e for the conduct
of postweld heat treatnment and that the fabricator has a
syst emcapabl e of neeting the heati ng and cool i ng rates, netal
tenperature, tenperature uniformty and control I|imts
speci fied in paragraph 4.4 of the AW Code.

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) to assure that the stress relief heat treatnent
neets the requirenents stated in Section 4 of the AWS Code.

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

Exam ne cunul ative stress-relief records for typi cal wel ds and
verify that the total tinme and tenperatures neet the AW5 code
requirenents.

Exam nati on and | nspection of Wl ds

Select welds produced by different welding processes,
procedures, and conbination of procedures, and verify by
vi sual exam nationthat the foll ow ng characteristics conform
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to the applicabl e AW5 Code and fabricators wel di ng procedure
requirenents:

1. Weld surface finish and appearance.

2. Transi ti ons bet ween wel ds of di fferent di aneters and wal |
t hi cknesses.

Wel d reinforcenent.
Shape and size of fillet and socket welds.

Joint configurations of structural supports.

A

Renmoval of tenporary fabrication aids, arc strikes and
wel d spatter

N

Fi ni sh-grinding or machi ning of weld surface.

8. Absence of surface defects including cracks, |aps, |ack
of penetration, |ack of fusion, porosity, slag, oxide
filmand under-cut exceeding prescribed [imts.

b. Verify that approved procedures are available for the
nondestructi ve exam nation of the weld when required by the
AWS Code and/ or contract requirenments.

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

d. Verifythat the fabricator's weldinginspectors arecertified
in accordance with the requirenents of the AWS Code.

e. Verify that the fabricator's inspection of welds neet the
requirenents stated in Section 6 of the AWS Code.

55100- 03 | NSPECTI ON GUI DANCE

General Guidance. The IEinspector perform ng the inspection under
this procedure shoul d be thoroughly famliar with the requirenents
contained in AWS Structural Wl di ng Code. The know edge of wel di ng,
wel di ng operations, their applications, |imtations, and eval uati ons
is essential for this inspection. The intent of this procedure is
to achieve an in-depth review of the overall AW Code wel ding

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.

Peri odi c assessnents of the structural wel ding activities perforned

by a cognizant |E inspection will be required throughout the
construction phase of the plant. This procedure shoul d be used al so

Issue Date: 06/20/83 -7 - 55100



i n cases when the regi onal managenent has reasons to believe that
the AWS wel ding perfornmed on the site does not neet established
practices and standards; e.g., serious allegations related to
wel di ng, di scovery of significant wel di ng problens which will | ead
to degradation of hardware, etc.

Thi s inspection of the structural wel ding activities performed on
the site is outlined in this procedure can be described as a
four-phase progressive review First, prior to performng an
i nspectiontheinspector famliarizes hinself withtherequirenents
pertainingtothe particul ar site schedul ed for i nspection. Second,
the | icensee' s/ contractor's procedures and practices are revi ewed.
Third, the work is observed to determ ne that the work is accom
plishedin accordance with these procedures and practices. Finally,
records and drawi ngs are reviewed to verify that they are conpl ete
and accurate. For long-duration projects, it is estinmated that at
| east three weeks of actual site inspection will be needed to
performthe required in-depth review of itens b through d bel ow.
The conpl ete inspection of welding activities at the site can be
acconpl i shed during asingleinspectionor by the conpletion of each
phase of the procedure during several inspections. Addi ti onal
gui dance concerni ng each phase of inspection is provided bel ow

a. Preparationfor Inspection. Prior toperform ng aninspection
in accordance with the requirenents of this procedure the IE
i nspector should review the follow ng:

1. NRC requirenents.

2. Licensees' conmmtnents relative to Code editions; e.g.,
whi ch Code edition applies to this site.

3. Applicable portions of the SAR

4. Licensees' special requirenents contained in their
wel di ng and purchasi ng specifications.

5. The nunber and scope of each wel di ng contractor perform
ing work at the site.

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 Specificationand Procedures. The inspector
shoul d performthe follow ng reviews:

1. ldentify contractors or fabricators performng AW
wel ding 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 AW5 Code and additional contract requirenents
(if any). Establish whether the use of these procedures
wWill result in the production of sound wel d suitable for
i nt ended application.

c. Wirk Cbservations. The IE inspector should select for work
observation a sanple of welds conprising a conbination of
structures and AW wel ding contractors associated with the
wor k. The sel ected wel ds shoul d al so represent a good cross
section of the production activities in terns of welding
processes used (SMA, TIG etc.,) and materials to be wel ded
(high strength steel, carbon steel, etc.). Considerations
such as physical location, difficulties to weld and [imted
accessibility should be also incorporated in the sanple
sel ection. The total nunber of sanpled welds sel ected for
wor k 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 sanpled production welding. However, it is
very i nportant that the inspected sanpleis  representative of
al | ongoi ng production wel di ng.

d. Record Review. The IE inspector should review all of the
rel evant docunentation related to a sanple thirty (30)
random y sel ected wel ds for each wel di ng process used at the
site (e.g., SMA, TIG MG etc.). Sane considerations as
those stated in c above are applicable. It is preferable that
the wel ds identified for record revieware not the sane wel ds
identified for work observation. However, certain circum
stances may necessitate the use of sonme of the wel ds sanpl ed
in c above (e.g., a contractor/licensee has conpleted only
three welds to date and all three welds need to be included
in the sanple to provide neani ngful statistical representa-
tion).

55100- 04 REFERENCES

SAR, Chapters 1, 3, 5, 6, and 17, including pertinent Codes and
Standards referenced in these chapters.

AWS Structural Wel di ng Code.

Regul atory Guide 1.26, Quality Group O assifications and St andar ds
for Water-, Steam and Radi o- WAst e Cont ai ni ng Conponent s of Nucl ear
Power Pl ants

Regul atory CGuide 1.29, Seismc Design Cassification

Regul at ory Gui de 1. 38, Qual ity Assurance Requi renents for Packagi ng,

Shi ppi ng, Receiving, Storage and Handl i ng of Itens for Wat er - Cool ed
Nucl ear Power Pl ants
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Regul atory CGui de 1.50, Control of Pre-Heat Tenperature for Wl di ng
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

Wel di ng Handbook, Vol unme 1, Fundanental s of Wl ding, AWS
Wel di ng I nspection, AWS

END
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