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« Naveerende og nye krav til kompetanse
« Erfaringer med kurs og sertifisering
» Veien videre for digital radiografi



Naveerende og nye krav til kompetanse

» Norsok M101
» Norsok M601

»

»

»

»

SO 17636-2: RT av sveis

SO 20769-2: RT korrosjon/avleiringer
SO/TS 25107: NDT training syllabuses
SO 9712: Kval/Sert. av NDT personell
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Hva sier Norsok M101 - 2024:

Personnel performing Digital Radiography shall undergo training in digital

radiography and be certified to NS-EN ISO 9712 Level 1 for exposures and Level 2

for interpretation.
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Hva sier Norsok M601 - 2016:

The NDT operator shall be certified according to ISO 9712 level 2, or equivalent 3rd party certification

scheme. Operators simply producing radiographs and not performing evaluation, do not require level 2,
but shall have training comparable to ISO §712 Level 1 for radiographic testing.

Ultrasonic operators performing inspection of welds in duplex and austenitic stainless steel material shall
be specially trained and certified for the purpose according to 1ISO 9712.
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Hva sier ISO 17636-2 : 2022:

6.10 Personnel qualification

Personnel performing non-destructive testing in accordance with this document shall be certified in
radiographic testing in accordance with [SO 97172 or an equivalent internationally or nationally accepted
certification scheme to an appropriate level in the relevant industrial sector. The personnel shall be
able to prove they have undergone additional training in digital industrial radiology (see Syllabuses in

[SO/TS 25107:2019, Clause 5).




Hva sier ISO/TS 25107 Clause 5:

« Forhold mfattend ‘
Or O SVIS O a en e Table 2 (continued)
L o | RT-F (Film) | RT — D (Digital) | RT-S (Radioscopy)
Table 2 — Radiographic t« Table 2 (continued) Level 1 | Level2 | Level 3
Content }T Content RT-F (Film) RT — D (Digital) RT-5 (Radioscopy)
¢ Level 1 | Level 2 | Level3 | Levell | Level2 | Level3 | Levell | Level2 | Level 3
5.1 Histc
Introduction to . X X X X
terminology Furp Table 2 (continued)
and history of RT-F (Film) RT — D (Digital) RT-S (Radioscopy)
Content
Levell | Level 2 | Level 3 | Level1l | Level2 | Level3 | Levell | Level2 | Level 3 X X X X X )
opY.
— Gamma correction X X X X X X X X X X X Level 3
eve
— Histogram X X X X
— Lookup table (LUT) Table 2 (continued)
Matrix operations, filters:
- - RT-F (Film) RT — D (Digital) RT-S (Radioscopy)
— JSmoothing, improvement of Content
SNR Levell | Level 2 | Level 3 | Level1l | Level2 | Level3 | Levell | Level2 | Level 3
| — High pass, gradient 3.9 " . Perslfafrlmetl. 150 9712 X X X X X X X X X
- uality aspects qualification . P
Film der — Edge enhancement, line Oth‘?rl:\DlT qualification and X X X
dark roc extraction certification systems
_ . Documentation Format and scope of working .
median procedures X X X
Measurement tools: Qualification of NDT procedures X X X
— Adjustment Authorizations (NDT instruction, X X X
— Line profile procedures and personnel)
— Measurement of flaw length Developing written instruction X X X X X X
— Measurement of areas }-‘\-’orking_correct]yto written X X X
instruction
— Measurement of depth Traceability of documents X X X X X X
Correction ofraw data: Reliability of measurements X X X X X X
— Introduction Knowledge of applicable |Correct technique selection X X X X X X
— Linearization, LUT NDT application and Use of correct test parameters X X X X X X
- - - product standards
— Bad pixel interpolation NDT method selection X X X
Automated image Principles Job specific training X X X X X
interpretation Binarization Equipment verification X X X
ﬁ Measurement of dimensions 5.10 Special techniques Stereo radiography X X X X X
ompu
[CR]?Im 5.8 IC]assiEicatlion of Type Developments Computed tomography (CT):
Assessment imperfections Size — Introduction X X X X X
Localization — Inspection geometry X X X X
Frequency — 2Dws3D X X )CE
Influence of manufacture and — Reconstruction principles X X \
material — Filtered back projections X X DLOGY
Mo e o — Applicati X X X
Working with e ppications
e — Requirements, limitations X X X
Handling 1
RT-Fvs RT-D X X X X X X




Hva sier ISO 20769-2: RT av korrosjon og avleiringer
 |ISO 20769-1: 2018

5.2 Personnel qualification

Personnel performing non-destructive examination in accordance with this document shall be qualified
in accordance with ISO 9712 or equivalent to an appropriate level in the relevant industrial sector.

The personnel shall prove additional training and qualification in digital industrial radiology if digital
detectors are used.

« 1SO 20769-2 : 2018

5.2 Personnel qualification

Testing shall be carried out by proficient, suitably trained and qualified personnel and, where
applicable, shall be supervised by competent personnel nominated by the employer or, by delegation of
the employer, the inspection company in charge of testing. To demonstrate appropriate qualification, it
is recommended that personnel be certified according to ISO 9712 or an equivalent formalized system.
Operating authorization for qualified persons shall be issued by the employer in accordance with a
written procedure.

NDT operations, unless otherwise agreed, shall be authorized by a competent and qualified NDT
supervisory individual (Level 3 or equivalent) approved by the employer.

The personnel shall prove additional training and qualification in digital industrial radiology if digital

detectors are used.



Hva sier sa ISO 9712 om RTD:

Table F.5 = Radiographic testing (RT) techniques training requirements

Technique Technique with Abbreviated Training requirements (days)
limited scope term Level 1 Level 2 Level 3
Film & Digital RT-FD 8 10 8
Film RT-F 5 10 5
Digital RT-D 5 10 5
Table F.6 — Additional training requirements for RT-F to RT-D
Method Technique Abbreviated Level 1 Level 2 Level 3
term
RT Digital radiography RT-D 3 days 5 days 3 days
. RT film and digitfal RT - FDI NA 5
Image interpretation
NOTE At the present time, training shown in Table 2 for RT is mainly film radiography (RT«F),

When the training syllabi are in agreement with the recommendations in ISO/TS 25107, several

situations are to be considered, RT including then film and digital radiography (RT-FD).




Konklusjon:

« Kravene strammes til og arbeidsgiver/Niva 3 ansvarlig har ansvaret

» Det er Myndigheter og/eller Kunden stiller krav til kvalifikasjoner
» Norsok M101 er klar i kravet til RTD Niva 1 og Niva 2

» Andre standarder: Dokumentasjon pa opplaering og kvalifikasjoner
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FORCE Academy - RTD

« ERFARINGER MED KURS OG SERTIFISERING | RTD
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TECHNOLOGY

m

FORCE Academy — RTD:

 Maks 8 elever

* 4 radiografibaser

* 5lisenser




Erfaringer med kurs og sertifisering 1 RTD:

e Avholdt 7 kurs i RTD Niva 2
« Samlet 37 deltakere fra 2022 til 2024

» Vet ikke at de ikke er kvalifisert

>

A\

lkke entydig kontroll pa tolkningen av standarden
Det utfgres RTD som avviker fra ISO17636-2

>

v

>

v

RTD er mer komplisert enn RTF
Grundig opplaering i RTD er viktig

>

v
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Erfaringer med kurs og sertifisering 1 RTD:

« Hva ma Niva 3 ansvarlig falge opp:

» Fa 100% kontroll pa bruksomradet for Film, CR og DDA
» Fa 100% kontroll pa kalibrering av SR detektor

“Vet du at du er kvalifisert”
“Vet du at du ikke er kvalifisert”

>

\4

>

\4

» “Vet du ikke at du ikke er kvalifisert”

A\
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Erfaringer med kurs og sertifisering 1 RTD:

 Bgr NDT Foreningen ha en fagkomite:

»

»

»

»

Kompleksiteten med DDA flatpanel (DV-DB)
Beregning av “b”
Hva med antall eksponeringer

Hva med korreksjonsfaktoren

1.2/

I./////i/////

D

1

f[;in :Ci 'fmin (b:t):(%}g 'fmin (b:t:l

Testing class B:

b=beq +1,1-t+bgy

with

beg =(1—cos(a))-r,
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 VEIEN VIDERE FOR DIGITAL RADIOGRAFI
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RTD kurs og sertifisering | Norge:
Falger 1ISO9712 og ISO/TS25107

e RTDNival: Pabygning 3 dager (i forlengelsen av RTF Niva 1) (‘%
e RTD Niva2: Pabygning5 dager (i forlengelsen av RTF Niva 2)
e Sertifikat : RT-FD (film og digital)

e RTDNiva2: 8dager (etter avtale)
e Sertifikat : Eget RTD i tillegg til eksisterende RTF
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Veien videre for Digital Radiografi:
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Further information at forcetechnology.com
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