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1-DOCUMENT SCOPE

This procedure describes how to perform the PMI (Positive Material Identification) test using a
X-Ray fluorescence (XRI) analyzer.

2 — CODES AND STANDARDS

The chemical content for each element is verified in accordance to the applicable standards’
requirements, such as ASTM, ASME, PMA, PED Directive and Clients’ specifications.

3 - APPLICABILITY
This procedure applies to all materials shown in table in paragraph 11 .

Chemical analysis of elements with atomic number less than 15 cannot be performed.
Hence, Magnesium, Aluminum and Carbon are to be excluded from this examination.

On the other hand, the following elements are to be considered relevant and they are generally
included into PMI test:

Chromium (Cr) Cobalt (Co) Copper (Cu)
Niobium (Nb) Steel (Fe) Manganese (Mn)
Tungsten (W) Molybdenum (Mo) Nickel (Ni)
Titanium (T1) Vanadium (V) Columbium (Cb)

This test shall be performed before using the materials, in order to ensure that chemical elements
typical of each alloy are those provided by reference regulation.

4 - EQUIPMENT

The device used to perform this test is the spectrometer AMETEK, model SPECTRO X-SORT,
capable of self-calibration.
In case its calibration needs to be verified, it is possible to use the following sample:

n. 001 heat number 261070 material: ASTM A182/A182M 316
ASTM A182/A182M 316L
ASME SA479 S31603

4.1 - CALIBRATION
The SPECTRO X-SORT is a self-calibrating device.

Once you turn it on, the auto-calibration procedure begins.
Every year, the device is checked using the reference sample in paragraph 4.
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Whenever during a test the operator suspects that the device is not properly working, the
calibration check is to be performed.

In case materials and recorded values (£ 3%) are those shown on the Reference Sample
Certificate, the device is to be considered properly set.

If detected values are outside the above specified limits, it is necessary to perform a second level
calibration (according to the equipment’s working and maintenance instructions). Then, another
calibration check is to be performed.

A sample of calibration report is attached in Annex 2.
The most recent calibration report is always available to be checked in case of inspections.
5 - SURFACE MATERIAL

The surface of material to be analyzed requires no particular preparation. It just needs to be clean and
free from foreign bodies.

6 — ACCEPTABILITY CRITERIA
The material to be conformed shall contain the chemical elements according to table in paragraph 11.

To be accepted the part shall have the alloying elements, as indicated in the table in paragraph 11 of
this Procedure, all within + 10% of the specification range.

7 - NON CONFORMING MATERIAL

The material that is Non-Compliant is managed in accordance with the procedure PG04 " Control of
Non-Conforming products™.

Whenever a component of the percentage subject to control is found not to meet the required
chemical characteristics, all remaining parts (100%) will be subject to the PMI control.

8 — IDENTIFICATION OF PARTS

Components are identified in order to grant the correspondence to the certification.
The components are identified in two ways: as a part to be kept on store or as a part to be used for
assembling a specific product with a serial number.

8.1 —IDENTIFICATION OF COMPONENTS ON STORE

The components on store subject to PMI control are identified by a code made with two letters
and a number.

8.2 —IDENTIFICATION OF COMPONENTS TO BE USED FOR A SPECIFIC PRODUCT
In this case components are identified with an alphabetical letter and a number which is

combined with the serial number of the product. Both the letter and the number are reported on
internal process sheet in order to issue the PMI report.
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9 — PMI TEST REPORT
The PMI report includes:

- Customer name;

- Order or Customer Reference;

- Number of Technical Job;

- Product’s serial number and product’s TAG number, when available (just for those components that
are used for a specific product);

- Identification of the part;

- Material, heat number;

- Element values and test results.

An example of the PMI report issued by Technical can be found in Annex 1.

10 — PMI AUTHORIZED PERSONNEL LIST

Only trained personnel are authorized to use the equipment.
A copy of the list of authorized personnel is available inside the equipment case.
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11 - TABLE OF ELEMENTS REQUIRED FOR PMI TEST

ELEMENTS REQUIRED FOR PMI TEST ELEMENTS
o Bar Casting . Nb .
Description (FORGED) ASTM & UNS GRADE Mn | Cr |Ni | Mo (or Cb) Ti | Cu | Co | V| W | Fe
ASTM & UNS GRADE
1Cr-% Mo A182-F12 UNS K11562 X X
1%Cr-%Mo A182-F11 UNS K11597 A217 - WC6 % .
. UNS 112072
| 2%Cr-%Mo A182-F22 A217 - WC9 % "
i UNS K21590 UNS 521890
§ 5Cr - % Mo A182-F5 A217 -C5 " "
= UNS K41545 UNS 5142045
9Cr-1Mo A182-F9 A217 -C12 % X
UNS K90241 UNS 182090
13 Cr A182-F6A A217 - CA15
UNS 541000 UNS S J91150
TYPE 304 A182-F304 UNS $30400 | A351 CF8 UNS J92600 i | 5
A182-F304L UNS 530403 | A351 CF3 UNS 192700
TYPE 309 X | x
TYPE 310 A182-F310 UNS 531000 X | x| x
A182-F316 UNS $31600
A182-F316L UNS 531603
A276 316 UNS $31600 | A351 CF8M UNSJ92900
i TYPE 316 A276 F316L UNS S31603 |A351 CF3M UNS J92800 XXy X
= A479 316 UNS 531600
v A479 316L UNS 531603
; TYPE 317 A182 F317 UNS 531700 X | x| x
Z| TYPE321 A182-F321 UNS $32100
s A276 321 UNS 532100 X | x X
A479 321 UNS 532100
TYPE 347 A182-F347 UNS 534700
A276 347 UNS 534700 ?J?;“s; J;ng X | x | X X
A479 347 UNS 534700 e
410/410S A479 UNS 541000 X [ x| x X
420 A276 UNS 542000 X | x| x
A747 CB7Cu-1
17-4 PH AS64 TYPE 630 UNS 517400 \inie: 53150 X | x| x
A182 F53 UNS §32750
A182 F55 UNS 532760 A995 5A (CE3MN)
SUPER A276 UNS 532750 UNS J93404 x| x x| x n
_, | pupLEX A276 UNS 532760 A995 6A (CD3MWCuN)
E A479 UNS S32750 UNS J93380
@ A479 UNS 532760
o A182 F51 UNS 531803
§ DUPLEX A276 UNS 531803 A9954A (CDSMNJUNS | o | o | x| x
a A479 UNS 531803 192205
A351 CK-3MCuN
254 SMO A182 F44 UNS 531254 AMElinasat X | x| x| x
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ELEMENTS REQUIRED FOR PMI TEST ELEMENTS
L Bar . 9 Nb ;
Description (FORGED) U;;g;:fm_: Mn | Cr | Ni| Mo (or Ch) Ti | Cu | Co | V| W | Fe
UNS GRADE ==
ALLOY 20 B473 UNS N08020 X | X[ X X X | X
B446 N06625 A494 CW6MC
AL GRS B564 NO6625 UNSN26625 £ % E X X
B166 N06600 A494 CY40
ALLDY 600 B564 NO6600 UNS N06040 XX
B408 N08800
ALLOY 800 8564 NOBSTD : X | X X | X X
5| ALLoy 825 B425 N08825 - X | x| X X X
g ALLOY 400 B164 N04400 A494 M35-1 % "
=| (Monel 400) B564 N04400 UNS N24135
o~
5| ALLOY C22 A494 CX2MW
= B574 N06022 UNS N26022 & [H] X X
B574 N10276 A494 CW12MW
RGNS B564 N10276 UNS N30002 K | ®| % X
ALLOY 330
B5 8
(RA 330) 12 UNS N08330 X | X
ALLOY 333
(RA 333) B719 UNS N06333 X | X| X X X
B348 Gr.2
Titanium B381F2 B367 C2 X
UNS R50400
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12 — ANNEXES

ANNEX 1: sample of PMI test report
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&tEEHﬂIEE[ FINAL VISUAL INSPECTION |1 0¢POURE: 1L 77

EDITION: n° 0
SAFETY VALVES REVISION  n°3

1 - APPLICATION

Safety relief valves

2 - TECHNICAL DOCUMENTATION

ALL VALVE SERIES: drawing taken out from the technical sheets
3 -EQUIPMENTS AND ACCESSORY MATERIALS

None

4 — CONSTRUCTION DECLARATION CHECK

Before beginning the valve control, the operator checks that the Construction Declaration would be
filled in correctly and clearly in all its essential parts.

See the Construction Declaration sample to find the positions that must be always filled in and checked
by the operator; other filled parts will be checked anyway.
See the nameplate drawing to find the corresponding position on the nameplate

5 - VISUAL INSPECTION
The control is performed looking for:

-damages or other defects on valve surface;

-damages on flange tightness face or screwed connections;
-defects on painted surface or rust presence;

-other defects

6 - CONFORMITY NAMEPLATE DATA

The nameplate must show the data equal to those reported on the Construction Declaration.
The nameplate varies depending on applicable standard (PED, ASME, UKCA) and on valve series.

7 — CONFORMITY DIMENSIONS CHECK

After having checked the valve surface and nameplate data check according to applicable documents
(i.e declaration of conformity), verify:

-the inlet and outlet flange dimensions, according to norms or TecHnical's documents;
-centre-to-face dimensions (inlet and outlet);

-overall dimensions.

Pag.2 di 6
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FINAL VISUAL INSPECTION |FrOCEDURE:
SAFETY VALVES REVISION

1L 77
n° 0
n® 3

8 - EXAMPLE OF CONSTRUCTION DECLARATION

"R FecHrical s

Dich, interma SERIE: 20.000

pichiarazicne n* 20/0318-2-391

MARZO 2020

Matricola 248171
Cod, /Hod, 2940=-0C0=12

Ingresso 1% HFT-F
Uscita 1*° HPT-F

Orifizico @ mm. 3/8"
Taratura 275 barg

Sigla DRREVO4ZLIZZTED

Lotte di n® 1 valvola

material list

Corpo A21E WCEB

Hipplo RA21E WCE

Boccaglio AISI 431
Obturatore 17-4PH

Molla S50-1237-00 ARCC. LEGATO

banco prowva

Preas. Idr. Boce, 420,00 bar
Press. Idr. Corpo 30,00 bar
Pregs. Taratura 275,00 bar

verniciatura

ZINCATURA VERDE

DA COMPILARE DA PARTE DEL COLLAUDD

Fluido: GRS

Corrispondenza aria

Tipo: d

PROCEDURA HN* IL 42

Anno 2020 Posizione: 391

Classe 12
Collaudo
FED

CE 0456

n* colata n* HTA

S50LO X SERIE 4.000

nobe

accessori

Frova tenuta sede 50% pressione di taratura bolle/minuto

Scrumento da utilizzare per la verifica della taratura ©23-00%5-xx

Cliente CUBDGAS Srl

Commessa 20,/0315-2 Cons. previasta 06/03/2020

ANROTAZIONI INTERME
RIPORTARE 50U IMBALLO: PER COMMESSA 2807

Compilatore 2870172020

Ordine 7700055122
Processo 28/01/2020

Contrells __f _f
Montaggio f__r

Collauwde _ F_ fF

Imballaggio f_f

Pag.3 di 6
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SAFETY VALVES REVISION  n°3
9 - EXAMPLE OF NAMEPLATE
SERIE 30000 - ASME SERIE 30000/ 30000P — PED
(00-0217-00 Rev.5 60x34)
D ASME CERTIFICATION
( = N 7
e =Y, (el @@@4966
Wwwlﬁ«schmcaﬂ it - ITALY ‘ » ) www.technical.it = [TALY EN 1SO 4126-1
CODE b T
A\ CAE | YEAR @/ i Code| Nfﬂgggg’ |
3 %ET M/ Tag| |Year| |
OUTLET Orif,
TAG | | —— -
SET. | | B2 | | ir/mex | Ka | |
PRESS. IMPOST.
CD.TEST  leApac | Set| | cDTP | |
PRESS. / _ICERTIF
ik | | Area | |o.p.| ]
\S Z
As
) 1
O ¢ Y
DTASHOP  PTARET
SERIE 20000 - ASME SERIE 20000 - PED
(00-0217-00 Rev.5 60x34)
i\bf-: B STAMF ARE
A ., N AKMP AREA
S B C@@é}@@d
L___E, N www.technicalit = [TALY ISO 4926-1
L) | ASME CERTIFICATION MARK AREA ) \\. S@H’ﬂ@
Y Code| Number |
F - — I . _.“ Tag| |Year| |
A focTas sl VIGHATE (M) _ ot £ Size Illmluﬁil |©|rgﬂ$ I
o ] | | ' in/mex| | Ka | |
(5] 1
O _jmal G) @ Set| | CDTP | |
e T — B Lt | | Area| |o.R| J
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PROCEDURE: 1L 77
FINAL VISUAL INSPECTION |~ "* o
SAFETY VALVES REVISION 13

SERIE 10000 - ASME

SERIE 10000 - PED
(00-0217-00 Rev.5 60x34)

ASME CERTIFICATION

‘\ MARK AREA

NB STAMP AREA

rf s W/—c
B | e
ek === A C@@é}@@d
Ve IYEAR] = wwwy.fechnicalit- VALY | EN 1SO 4126-1
| AN\ SERIAL
k@?& fus Cods | Nuhar |
TAG \ ORIFICE Tag| |Y§§g| |
PRESS. | 1]MPOST| | Stow InOut| o |
C.D. TEST CAPACITY] ‘ in/ma| | Kd | |
PRESS. CERTIF ) g P |
Rl | Area| o.p| ]
NAT SATIN AREAS O ! A S
M
B) Lt
DETTAGLIO D DETTAGLIO C

SCALAZ:1

SCALAZ:1

SERIE 4000 - PED
(00-0217-00 Rev.5 60x34)

SERIE SV10001 - PED
(00-0217-00 Rev.5 60x34)

(Eeeme=l [T C€©496|d (el [T C€©496|d
www.technical.it=TALY | N 1SO 4126-1 www.technical.it=TALY | N 1SO 4126-1
Gods| Naber | Cods| | opar |
T@| |Y@alr| | T@| |Y@alr|
Size [n/Out | |©ﬁ';ﬂn% | | Size [n/Out | |©ﬁ';ﬂn% |
rvimax| | Kd | | rvimax| | Kd |
Set| | cDTP | | Set| | cDTP |
i | Area| |0.R.| J)/ i | Area| | 0.

\Q______
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PROCEDURE: 1L 77
FINAL VISUAL INSPECTION |~ "* o
SAFETY VALVES REVISION 13

SERIE SV-5001 - PED
(00-0225-00 Rev.0 60x24)

SERIE 30000 - 10000 - 20000 - UKCA
(00-0217-UK Rev.1 60x34)

7 \
( EEmies) EN1SO ) %ﬁ%ﬂgﬁ%ﬁg @E EN>.§<>>< ff ii, é
www.bechnical.t-TALY  4126-1 EH[ @@ ©496 ’ i Sertal
Code | | Tag | | Code | | Number |
S| | Year] | Orif. 5 mm (- Tag| | Year| |
Size| | TSmm [ ] Size InfOut | Fraid |
Set| | CDTP| | Kd | | Smin/ma] | Kd | |
_Lift] | Area | |0.P.| |) é S| | coTP | |
ik | Area| |o.R| ]
E Z
TARGA AGGIUNTIVA
ADDITIONAL NAMEPLATE
(99-0383-00 Rev.0 40x21)
[
e I ==

www.technical.it - [TALY
O

Serial ‘
Number

TSmin/max ‘
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4 6a 2020/01/15 Revised according to ASME BPVC.V-2019 and comments
4 5 2016/09/16 Revised according to ASME SECT. V — 2015 Ed.
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T T dott. Ing. G. GROSSI
IRCY/ ISTITUTC

JEC~/ TECNOLDGAE E COLLAUDI

®

NDT-PT-02 E4 R7a-Em. 4 - Rev. 7a DATA — DATE : 2020/03/17

- Fonmm

Pag.2di 9



NDT-PT-02 E4 R7a
LIQUID PENETRANT EXAMINATION
(WATER WASHABLE OR SOLVENT REMOVABLE PENETRANT)
ACCORDING TO ASME CODE

1. SCOPE (T-610)
1.1. This procedure describes the method to be followed for water washable or solvent removable, visible liquid
penetrant examination
2. REFERENCE DOCUMENTS
2.1. This procedure satisfies the requirements of the following specifications :
2.2. NGWK-0001-QAQC-PRND-0001-D02; NGL3200 Liquid penetrant test Procedure
2.3. ASME Section V article 6 - 2019 edition
2.4. ASTM SE-165-12
2.5. ASNT — SNT-TC-1A Edition 2011. “Recommended Practice for Personnel Qualification and certification in
nondestructive testing
1. APPLICABILITY
1.1. This procedure is applicable to :
1.2. Not sintered metallic materials.
1.3. Butt and fillet welds
1.4. Claddings by weld
1.5. This procedure is applicable to parts of any dimension

2. PERSONNEL

2.1.  The personnel who are performing the liquid penetrant testing to this procedure shall be qualified and certified
in accordance with the requirements of ASNT Recommended Practice No. SNT-TC-1A level I, as a minimum
or UNI EN ISO 9712 level 1. Interpretation must be carried out by inspectors holding at least a valid certificate
to SNT-TC-1A level II, UNI EN ISO level 2.

3. EQUIPMENT (T-630)

3.1. Penetrant materials (T-631)
The term “penetrant materialS™ is intended to include all penetrants, , solvents or cleaning agents, developers,
etc., used in the examination process.
4. MISCELLANEOUS REQUIREMENTS (T-640)
4.1. Control of Contaminants (T-641)

4.1.1. All the penetrant materials shall be certified to satisfy the control of contaminant s. These certifications shall
include the penetrant manufacturers’ batch numbers and the test results obtained in accordance with Manda-
tory Appendix Il of ASME sect. V Article 6.

4.1.2. These certifications shall be available for review.
4.2. Surface Preparation (T-642)

4.2.1. In general, satisfactory results may be obtained when the surfaces of the part is in the as-welded, as-rolled,
as-cast or as-forged condition. Surface preparation by grinding, machining, or other methods may be neces-
sary where surface irregularities could mask indications.

4.2.2. Prior to each liquid penetrant examination, the surface to be examined and all adjacent areas within at least
25 mm shall be dry and free of all dirt, grease, lint, scale, welding flux, weld spatter, paint, oil and other ex-
traneous matter that could obscure surface openings or otherwise interfere with the examination.

4.2.3. Typical cleaning agents which may be used are organic solvents.

4.2.4. leaning solvents shall meet the requirements of 5.1. The cleaning method employed is an important part of
the examination process.

4.2.5. Solvent cleaning after machining is a correct method of cleaning.
4.2.6. Grinding is a correct method of cleaning
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4.2.7. s also correct perform examination after welding (it is only necessary to remove the slag and grind where
necessary).

4.3. Drying After Preparation (T-643)
4.3.1. After cleaning, drying of the surface to be examined shall be accomplished in the following way :
4.3.1.1. Solvent cleaning — dry cloths and/or normal evaporation
4.3.1.2. Minimum evaporation time shall be 2 minutes.

5. TECHNIQUE (T-650)
5.1. Techniques (T-651)

5.1.1. A color contrast (daylight visible) penetrant shall be used (the penetrant materials to be used are listed in
Table A).
The penetrant shall be used with one of the following penetrant processes :

5.1.1.1. Water washable
5.1.1.2. Solvent Removable
5.1.2. Welds and clads by welding shall be examined by means of medium sensitivity penetrant.
5.1.3. Materials shall be examined by means of high sensitivity penetrant.
5.1.4. The developing materials to be used are listed in Table A.
5.1.5. When solvent cleaning is required, the solvents in Table A shall be used.
5.2. Techniques for Standard Temperatures (T-652)

5.2.1. As a standard technique, the temperature of the penetrant and the surface of the part to be processed shall
not be below 5°C nor above 52°C throughout the examination period. Local heating or cooling is permitted
provided the temperature remains in the range 5 + 52°C during the examination.

5.2.2. Where is not practical to comply with these temperature limitations, other temperatures and times may be
used, provided the procedures are qualified as specified in 7.3.

5.3. Techniques for Nonstandard Temperatures (T-653)

5.3.1. When it is not practical to conduct a liquid penetrant examination within the temperature range of 5 to
52°C, the examination procedure at the proposed lower or higher temperature range requires qualification
of the penetrant materials and processing in accordance with ASME Sect. V Art. 6 Mandatory Appendix I11.

5.4. Technique Restrictions (T-654)
5.4.1. Intermixing of penetrant materials from different families or different manufacturers is not permitted.

6. EXAMINATION (T-670)
6.1. Penetrant Application (T-671)
6.1.1. The penetrant will be applied by a pressurized spray can, by brushing or by dipping.
6.2. Penetration time (T-672)
6.2.1. Penetration time is critical. The minimum penetration time shall be as required by TABLE B.

6.2.2. Regardless of the length of the dwell time, the penetrant shall not be allowed to dry. If for any reason the
penetrant does dry, the examination procedure shall be repeated, beginning with a cleaning of the examination
surface

6.3. Excess penetrant removal (T673)

6.3.1. Water-Washable Penetrants (T-673.1) — Excess water-washable penetrant shall be removed by wiping with
a dry cloth repeating the operation until most traces of penetrant have been removed. The remaining traces
shall be removed by lightly wiping the surface with wet clothes or by a water spray. The water pressure shall
not exceed 3.5 bar. The water temperature shall not exceed 43°C.

6.3.2. Solvent Removable Penetrants (T673.3) - Excess solvent removable penetrants shall be removed by wiping
with a dry cloth, repeating the operation until most traces of penetrant have been removed. The remaining
traces shall be removed by lightly wiping the surface with cloth moistened with solvent. To minimize removal
of penetrant from discontinuities, care shall be taken to avoid the use of excess solvent.
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6.4.
6.4.1.

6.4.2.

6.4.3.

Flushing the surface with solvent, following the application of the penetrant and prior to developing, is pro-
hibited.

Drying After Excess Penetrant Removal (T-674)

For the water washable technique, the surfaces may be dried by blotting with clean cloths and/or by using cir-
culating air, provided the temperature of the surface is not raised above 52°C.

For the solvent removable technique, the surfaces may be dried by normal evaporation, blotting, wiping, or
forced air.

For both 8.4.1 and 8.4.2 points the maximum allowable time is 20 minutes.

6.5. Developing (T-675)

6.5.1.

6.5.2.

6.5.3.

6.5.4.
6.5.5.
6.5.6.
6.5.7.

The developer shall be applied by spraying as soon as possible after penetrant removal. In every case the time
interval after drying shall be not less than 10 minutes and shall not exceed exceed 30 minutes.

Wet Developer Application (T-675.2) — Prior to applying solvent suspension type wet developer to the sur-
face, the developer must be thoroughly agitated to ensure adequate dispersion of suspended particles.

Developer shall be applied only to a dry surface. It shall be applied by a pressurized spry can. Drying shall be
by normal evaporation.

The developer shall be applied only to a dry surface in a thin and uniform layer.

The developer shall not be applied over a dry layer of developer.

(T-675.3) Developing time begins when the developer coating is dry.

The maximum permitted developing time is 1 hour (for solvent suspension developer)

6.6. Interpretation (T-676)

6.6.1.

6.6.2.

6.6.3.

6.6.4.

Final Interpretation (T-676.1) - Final interpretation shall be made within 10 to 60 minutes of developing
time (see 8.5.6). If bleed out does not alter the examination results, longer periods are permitted. If the sur-
face to be examined is large enough to preclude complete examination within the prescribed or established
time, the examination shall be performed in increments.

Characterizing Indication(s) (T-676.2) — The type of discontinuities are difficult to evaluate if the penetrant
diffuses excessively into the developer. If this condition occurs, close observation of the formation of indica-
tion(s) during application of the developer may assist in characterizing and determining the extent of the indi-
cation(s).

Color Contrast Penetrants (T-676.3) — With a color contrast penetrant, the developer forms a reasonably
uniform white coating. Surface discontinuities are indicated by bleed-out of penetrant which is normally a
deep red color that stains the developer. Indications with a light pink color may indicate excessive cleaning.
Inadequate cleaning may leave an excessive background making interpretation difficult.

A minimum light intensity of 1076 Ix is required on the surface to be examined to ensure adequate sensitivity
during the examination and evaluation of indications. This light intensity may be obtained by :

6.6.4.1. Lamp BEGHELLI 8616 PROIETTORE SEF LED IP65 30W at a distance of not more than 1 meter
6.6.4.2. Anincandescence bulb 220V 100W transparent glass at a distance not greater than 300 mm
6.6.4.3. Lighting has been actually measured by means of a calibrated luxmeter.

6.6.5.

Post-Examination Cleaning (T-677) — When post-examination cleaning is required, it should be conducted
as soon as practical after Examination and Documentation. Cleaning shall be performed by brushing and dry
cloths.

7. EVALUATION (T-680)
7.1. All indications shall be evaluated in term of the acceptance standards of the referencing Code Section.

7.1.1.

Acceptance criteria, if not otherwise specified, shall be in accordance with ASME Section VIII Division 1
Appendix 8. See the Appendix A of this procedure.

7.2. Broad areas of pigmentation which could mask indications of discontinuities are unacceptable. Such areas shall
be cleaned and reexamined using the same type of penetrant.
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7.3. Discontinuities at the surface will be indicated by bleed-out of penetrant; however, localized surface irregularities
due to machining marks or other surface conditions may produce false indications.

7.4. Any indication which is believed non relevant shall be regarded as an imperfection unless it is shown by reex-
amination by the same method or by the use of other nondestructive methods or by surface conditioning that no
unacceptable imperfection is present.

8. DOCUMENTATION (T-690)
8.1. Recording of Indications (T-691)

8.1.1.

8.1.2.

Nonrejectable Indications (T691.1) — Nonrejectable indications shall be recorded as specified by the refer-
encing Code Section.

Rejectable Indications (T691.2) - Rejectable indications shall be recorded. As minimum, the type of indica-
tions (linear or rounded), location and extent (length or diameter or aligned) shall be recorded.

9. EXAMINATION RECORDS (T-692)
9.1. For each examination, the following information shall be recorded :

9.1.1.

9.12.
9.1.3.
9.14.
9.15.
9.1.6.
9.1.7.
9.1.8.
9.1.9.
9.1.10.

identification of the weld, part, or component examined including weld number, serial number, or other
identifier

procedure identification and revision

liquid penetrant type : visible (color contrast)

type (number or letter designation) of each penetrant, penetrant remover, developer used
examination personnel identity, qualification level and signature

map or record of indications per 9.1

material and thickness

lighting equipment

date of examination

results of the examination

10. REPAIR REQUIREMENTS

10.1. Whenever a defect is removed and subsequent welding is not required because the removed material does not
reduce the wall thickness below the drawing requirements, the affected area shall be blended into the surround-
ing surface so as to avoid sharp notches, crevices or corners.

10.2. If the welding is required, prior to weld repair the excavated area shall be examined again by this specification.
The weld repair shall be performed, if necessary, by applicable welding specification and shall be authorized, if
necessary, by Quality Control Department. In any case, after repair, the surface shall be examined by the meth-
ods required by this procedure with the same acceptance criteria.

11. PROCEDURE QUALIFICATION (T-621.2)

11.1. When procedure qualification is specified by the reference Code Section, a change of a requirement in table B
(table T-621) identified as an essential variable shall require requalification of the written procedure by demon-
stration. A change of a requirement identified as a nonessential variable does not require requalification of the
written procedure. All changes of essential or nonessential variables from those specified within the written
procedure shall require revision of, or an addendum to, the written procedure.
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TABLE A
PENETRANT MATERIALS C.G.M. MET-L-CHECK
SOLVENT (For cleaning and penetrant removal) | VELNET SOLNET ES9A
MEDIUM SENSITIVITY PENETRANT RED W 1
HIGH SENSITIVITY PENETRANT ROTVEL AVIO B VP-30
DEVELOPER (solvent suspension) ROTRIVEL U D70
TABLE B

MINIMUM DWELL TIMES (minutes)
For temperature range from 10 to 52°C

Material Form Type of discontinuity Penetrant
Aluminum, Magnesium, Steel, Castings and welds Cold shuts, porosity, lack 5
Brass, Bronze, Titanium, High of fusion, cracks
temperature alloys Wrought materials, ex- Laps, cracks 10
trusions, forgings, plates

Remark : For temperature range from 5° to 10°C, minimum penetrant dwell time shall be 2 times the
value listed
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APPENDIX A

EVALUATION OF LIQUID PENETRANT INDICATIONS ACCORDING TO ASME SECTION VIII DIVISION 1
APPENDIX 8

1. EVALUATION OF INDICATIONS
1.1. Only indications with major dimensions greater than 1.5 mm shall be considered relevant.
1.1.1. Alinear indication is one having a length greater than three times the width.

1.1.2. Arounded indication is one of circular or elliptical shape with the length equal to or less than three times the
width.

1.2. Any questionable or doubtful indications shall be reexamined to determine weather or not they are relevant.

2. ACCEPTANCE STANDARDS

2.1. All surfaces to be examined shall be free of :
2.1.1. Relevant linear indications.

2.1.2. Relevant rounded indications greater than 5 mm.

2.1.3. Four or more relevant rounded indications in a line separated by 1.5 mm or less (edge to edge).
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APPENDIX B

NDT-PT-02 E4 R7a

REQUIREMENTS OF THIS LIQUID PENETRANT EXAMINATION PROCEDURE

Requirement Essential Non Paragraph
Variable | essential
Variable
Identification of and any change in type or family group of penetrant X 6.1.1
materials including developers, emulsifiers, etc.
Surface preparation (finishing and cleaning, including type of clean- X 52,6.1.1
ing solvent)
Method of applying penetrant X 7.1.1
Method of removing excess surface penetrant X 7.3
Method of applying developer X 7.5
Minimum and maximum time periods between steps and drying aids X 53.1.2,7.2,74.3,
75.1,756,7.6.1
Decrease in penetrant dwell time X N.A.
Increase in developer dwell time (Interpretation Time) X 7.6.1
Minimum light intensity X 7.6.4
Surface temperature outside 5 to 52°C or as previously qualified X 6.3.1
Performance demonstration, when required X 13
Personnel qualification requirements X 12
Materials, shapes,or sizes to be examined and the extent of examina- X 3,7.6.1
tion
Post examination cleaning technique X 7.6.5
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Design and production of steel, special alloys and plastic valves by mechanical
workings by chip machining and components assembly. Revision of safety valves
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CISQ/IMQ has issued an IQNET recognized certificate that the organization:

TECHNICAL SRL
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Occupational Health and Safety Management System

for the following scope:
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ISO 45001:2018
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