NRC INSPECTION MANUAL EMCB

I NSPECTI ON PROCEDURE 57090

NONDESTRUCTI VE EXAM NATI ON PROCEDURE RADI OGRAPHI C EXAM NATI ON
PROCEDURE REVI EW WORK OBSERVATI ON RECORD REVI EW

PROGRAM APPLI CABI LI TY: 2512, 2515

SALP FUNCTI ONAL AREA: MAI NTENANCE SURVEI LLANCE ( SOVb)

57090-01 | NSPECTI ON OBJECTI VES

01.01 To det er m ne whet her radi ographi c exam nati on procedures

used by the |icenseel/ contractor neet the applicabl e AWS/ ASME Code,
regul atory, specification and contract requirenents.

01.02 To determne through direct observation whether the
radi ogr aphi ¢ exam nation i s being conducted by properly qualified
personnel in accordance wth qualified procedures and the
Iicensee' s/contractor's approved QA program

01.03 To revi ew a sanpl e of radi ographs, records, and digital
radi ographic images, if any, to determne whether they are

prepar ed, eval uated, and maintai ned i n accordance with applicable
comm tnents and/ or requirenents.

57090-02 | NSPECTI ON REQUI REMENTS

02.01 Pr ocedur e Revi ew

a. Review the active radiographic procedure(s) and ascertain
whether it has (they have) been issued and approved in
accordance with the licensee's/contractor’'s QA program

b. For each radiographic procedure, ascertain whether the
exam nati on vari abl es are defi ned and whet her t hese vari abl es
are controlled wwthinthe limts specified by the applicable
Code and ot her specification/contract requirenents.

To acconplish this, determ ne whether the radiographic
exam nati on procedure contains information or references a
gener al radi ographi c procedure or suppl enentary i nstructions
sufficient to assure that the followng paraneters are
specified and controlled withinthe limts permtted by the
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applicable Code and other addi ti onal specification
requirenents.

1. Material and weld surface condition requirenents
(irregularities,
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wel d ripples, surface finish, etc.).

2.
3.

© © N o O

11.

12.
13.

14.
15.
16.

17.
18.
19.
20.

21.
22.

Types of material to be radi ographed.

Mat eri al thickness range.

Type of radiation source, effective focal spot or
effective source size, X-ray equi pnent vol tage rating and
equi pment manufacturer, as applicable.

Fil mbrand or type and nunber of filnms in cassette.

M ni mum source to filmdi stance.

Bl ocki ng or masking technique, if used.

Type and thickness of intensifying screens and filters.

Exposure conditions for procedure qualification, if
appl i cabl e.

Radi ographic fil m processing requirenents.

Quality of radiographs - limts on nechanical, chem cal
or other blem shes, such as fogging, process nmarks
scratches, finger marks, loss of detail or false

i ndi cati ons.
Filmdensity limts for single and conposite view ng.

Use of densitonmeters for assuring conpliance with film
density requirenents.

System of radi ograph identification.
Use of | ocation markers.

Records for showing film and source location wth
reference to the part being radi ographed.

Use of intensifying screens.
Met hods of reducing and testing for backscatter.
Description of or reference to the wel ding procedure.

Material type and thickness restrictions for isotope
r adi ogr aphy.

Geonetrical unsharpness |imtations.
Sel ection and use of penetraneters including:
(a) Penetraneter design

(b) Selection of essential hole

| ssue Date: 06/14/93 - 3 - 57090



(c) Penetraneter t hi ckness i ncl udi ng speci al
requirenents for single and double wall view ng

(d) Penetraneter pl acenent i ncl udi ng speci al
requirenents for single and double wall view ng

(e) Nunber of penetraneters
(f) Shinms under penetraneters

23. Radi ographic technique requirenents for double wall
Vi ew ng.

24. Qualification of radiographic procedure (radiographs
taken to denonstrate procedure capability).

25. Requirenents for evaluation and disposition of
r adi ogr aphs.

26. Records requirenents.

c. For each digital radi ographic inmge procedure, ascertainthat
the procedure neets the requirenents of the NRC Ceneric
Letter 88-18, "Plant Record Storage on Optical D sks" and
ASME Section V, Article 2, Mandat ory Appendix, "Digita
| mage Acquisition, Display, and Storage for Radi ography and
Radi oscopy. "

02. 02 Wrk CObservation. Cbserve the performance of a
radi ographi ¢ exam nation including processing of the filmfor a
randomy sel ected weld sanple of at | east three but not nore than
ten wel ds and conduct the follow ng revi ews:

a. Determ ne whether the applicable drawi ngs, instructions, or
travelers clearly specify the exam nation procedure to be
used and that a copy of this procedure is available in the
area where the exam nation is being perforned.

b. ldentify for subsequent record review the personnel
perform ng radi ography and eval uate the exam nation results
to ascertain whether they are qualified to perform the
assi gned task.

c. Determ ne whether the required equi pnent and nmaterials (as
specified in the exam nati on procedures) are avail abl e at the
work station. ldentify material s/ equipnment serial nunber(s)
for subsequent reviews of calibration records and
certifications as required.

d. Determ ne whether the specific areas, |ocations, and extent
of exam nation are clearly defined.

e. Determ ne whether the exam nation attri butes (as applicabl e)
are as specified and consistent with the limts or ranges
gi ven in paragraph 02.01b.

f. Determ ne whet her the radi ographic filmis being processedin
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02. 03

57090-
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accordance with the applicable procedure requirenents and
that processed film is free of chemcal and nechani cal
bl em shes which could interfere with interpretation.

Record Revi ew

Revi ew a randonl y sel ected sanpl e of at |east 10 but no nore
than 30 accepted radiographic filnms and determne if the
radi ographic quality is in accordance with the applicable
procedure and Code requirenents. Specifically, verify the
fol | owi ng:

1. Penetraneter type, size, placenent

Penetraneter sensitivity

Filmdensity, density variation

Filmidentification

Filmquality
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Wel d coverage (overl ap)

Revi ew qual i fication records for all RT inspection personnel
and ascertain whether the qualification records properly
reflect the foll ow ng:

1. Enployer's nane

Person certified

Activity qualified to perform

Level of qualification

Ef fective period of certification

Si gnature of enployer's designated

Basis used for certification
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Annyal_ vi sual _aquity, color vision exam nation and
periodic recertification

Revi ew equi pnent and material certification and calibration
records for materials and  equi pnent (densi t onet er
penetraneter) identified in paragraph 02.02.c. to ascertain
whet her t he docunents areretrievabl e, conpl et e and accur at e.

Revi ew a randonl y sel ected sanpl e of at | east 10 but no nore
than 30 accepted digital radiographic imges and determ ne

whet her the digital imge quality is in accordance with the
appl i cabl e procedure requirenents.

03 | NSPECTI ON GUI DANCE
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Ceneral CGui dance

a. The recommended inspection schedule listed below applies to
i nspection of a nucl ear construction site and other | ong-term
i nspection efforts. For short-duration projects and vendor
i nspections, a different schedule nmay be nore practical.

| nspection May Be Started Mu st Be Started
Must Be Conpl et ed

1st I nspection After Work is T
Before work is
10% conpl et e.
25% conpl et e.

2nd | nspection After work is Bef ore work is
Before start up
75% conpl et e. 9 0 % compl et e

of the plant.

b. Applicable portions of the SAR should be reviewed to
determ ne licensee commtnents relative to nondestructive
exam nati on of conponents and equi pnent. The applicabl e Code
editions and special requirenments will generally be indi cated
in specification, draw ngs and/or construction QA nanual s.
The inspector is responsible for determ ning the acceptance
criteria for each individual application.

c. Inspection of radiographic exam nation as outlined in this
procedure can be described as a three-phase, progressive
review. First, a general audit is nmade of the applicable RT
procedure to verify that it is properly prepared, approved
and qualified in accordance with the applicable Code and
contract requi renents. Secondly, the use of the procedureis
observed to verify that the work is planned, schedul ed and
acconplished in accordance with the |licensee' s/contractor's
QA programand t hat personnel perform ng the exam nation are
properly qualified. Finally, records are reviewed to verify
that they are conplete, accurate and retrievable. It is
preferable to conplete all phases of the procedure during a
singl e inspection. However, this may not be possible since
there may be no radi ographic exam nation in progress during
a particular inspection. Under such circunstances,
conpletion of a specific phase of the procedure may be
deferred and resuned during a subsequent inspection.

d. Findings fromthis inspection activity should address each
el ement as bei ng sati sfactory, bei ng unresol ved and requiring
resolution, or being in violation and requiring correction.
When significant inadequacies are identified indicating
possi bl e generic deficiencies, the issue shoul d be addressed
at the appropriate | evel of |icensee nanagenent.

Speci fi ¢ @i dance.
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The specific guidance |isted bel owprovi des additional information
toclarify the inspection requirenents |listed in paragraph 02.01.

03.01 Procedure Review. The radi ographic exam nation nethod
described in Section Ill or V of the ASME Code is applicable to
nost condi tions encountered during fabrication. However, the Code
recogni zes t hat speci al conditions may be encount ered which require
nodi fi cation of these techniques. |f nodified procedures are used,
t hey nmust be equival ent or superior to the code techniques. Such
speci al procedures nust also be proven by denonstration to be
capabl e of detecting discontinuities to at | east the sane extent of
the applicable Code technique under normal conditions. Thi s
applies to all nondestructive exam nation procedures used to neet
Code acceptance criteria.

03. 02 Work Qbservati on. The actual nunber and | ocation of
wel ds to be inspected should be selected by the inspector. The
sel ected nunber of welds scheduled for observation should be
adequate to permt an effective evaluation of the inspected
radi ographi ¢ exam nation activities.

In addition, the sanple selection should include considerations
such as nunber of NDE techni ques or contractors perform ng the work
at the manufacturing facility or plant site (construction or
nodi fi cation), conbination of systens, weld configurations and
difficulties to performthe required NDE

Qualification of NDE personnel involved in the perfornmance,
eval uati on or supervi si on of nondestructive exam nati on shoul d neet
the qualification requirenents set forth in the applicabl e Codes

and standards referenced in the |icensee SAR Qualification
certificates, visual acuity, col or vision exam nation, and periodic
recertification should be included in the Ilicensee's or

contractor's procedures.

03.03 Record Review. No guidance.

57090- 04 RESOURCE ESTI MATE

Thi s i nspection shoul d requi re about 24 hours of direct inspection
effort to conplete.

57090- 05 REFERENCES

1. 10 CFR 50, Appendix B, Criterion |IX
2. ASME Boiler and Pressure Vessel Code Section Il and V.

3. Society for Nondestructive Testing - Recormended Practice
No. SNT-TC 1A and Suppl enents.

4. Regulatory @uide 1.88 - Collection, Storage and
Mai nt enance of Nucl ear Power Pl ant QA Records.
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Code.

57090

10.

Regul atory Guide 1.19 - Nondestructive Exam nation of
Primary Contai nnment Liner Welds.

Regul atory Guide 1.58 - Qualification of Nuclear Power
Pl ant | nspection, Exam nation and Testing Personnel.

ANSI N45.2.9 - Requirenents for Collection, Storage and
Mai nt enance of QA Records for Nucl ear Power Plants.

ANSI N45.2.6 - Qualification of Inspection, Exam nation
and Testing Personnel .

Generic Letter 88-18.
Article 2, Mandatory Appendix to Section V of the ASME

END
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