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1.0 INTRODUCTION
Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km
northwest of Genaveh city.
With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has
been defined by NIOC/NISOC and awarded to Petro Iran Development Company
(PEDCO). Also, PEDCO (as General Contractor) has assigned the EPC-packages of
the Project to "Hirgan Energy - Design and Inspection" JV.
As a part of the Project, a New Gas Compressor Station (adjacent to existing Binak GCS) shall be
constructed to gather of 15 MMSCFD (approx.) associated gases and compress & transfer them
to Siahmakan GIS.
2.0 GENERAL DEFINITION

The following terms shall be used in this document.

CLIENT:
PROJECT:

EPD/EPC CONTRACTOR (GC):

OWNER:

EPC CONTRACTOR:

VENDOR:
EXECUTOR:

THIRD PARTY INSPECTOR (TPI):

SHALL:
SHOULD:
WILL:

MAY:

National Iranian South Qilfields Company (NISOC)

Binak OQilfield Development — Surface Fcilities; New
Gas Compressor Station

Petro Iran Development Company (PEDCO)

OWNER is collectively refer to National Iranian South
Oil Company (NISOC) and Petro Iran Development
Company (PEDCO)

Joint Venture of: Hirgan Energy — Design & Inspection
(D&l) Companies

HAVAYAR Company

Executor is the party which carries out all or part of
construction and/or commissioning for the project.

The firm appointed by EPD/EPC CONTRACTOR (GC)
and approved by CLIENT (in writing) for the inspection
of goods.

Is used where a provision is mandatory.
Is used where a provision is advisory only.

Is normally used in connection with the action by
CLIENT rather than by an EPC/EPD CONTRACTOR,
supplier or VENDOR.

Is used where a provision is completely discretionary.
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3.0 SCOPE

The scope of this instruction is to describe the non-destructive testing (NDT) which must be
performed on welded area of the equipment produced by HAVAYAR Industrial Group.

A non-destructive test is a method by which, one can observe the safety or defects of the material
without destroying the examined part. These tests are performed to identify the possible defects
as a result of welding operation or the production procedure. Various non-destructive tests
including visual test (VT), penetration test (PT), magnetic test (MT), ultrasonic test (UT) and
radiography test (RT) are described in the note. This verity of tests could be ensuring the reliable
performance of the constructed equipment.
I's noted that NDE test of Bare block, Pump and filter is based on manufacture standard and are
not considered in this procedure.

4.0 REFERENCES

AP1 618

EVV YV V VY

5.0 KWANGSHIN MACHINE IND. COMPANY NDE PROCEDURE

e UT PROCEDURE
e PTPROCEDURE

ASME Sec. VIl Div. 1 (edition 2015) UW-5, 52 & Appendix 4.
ASME B31.3 (edition 2015)
ASME Sec. V Article 1, 2, 6, 9 (edition 2014).

ASTM-E-94, Standard Guide for Radiographic Examination.

ASNT recommended practices no. SNT-TC-1A for NDT personal qualification and certification
(1996 Edition with 1998 Ad.).
Iranian Petroleum Standard (IPS).
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1.0. SCOPE (H£42|)

1.1. This is an acceptance specification for the ultrasonic inspection of forged steel crankshafts
having main bearing journals or crankpin 4 in.(100mm) or larger in diameter.

(O] EXtM = ZA 491K|(100mm) O|AtS| MO HO{2 MY = I3 HO| Chx

SYIMNZE ZZ0F dAF F 7|ES fleh EXMO0ICh

—

1.2. This specification covers the testing equipment required and the test procedure to be followed,
and it defines the critical and noncritical areas and limits of acceptance.
(O EXM= Al FH|Ql 2+ Atgtnt Z=sfof g Al EXE =Zetstn e, e

Folm HlYA Fol BHIFS FHECL)

1.3. This specification is intended to cover both continuous grain flow(CGF) crankshafts for
medium and high speed diesel engines as well as solid (slab) forged crankshafts for other
applications.

O EXM= S5 8 0% C2 AT A% HHFR(CGF) AYIMNZER! OHE 8&9

E

Ctx JMIANZEE ZESoC})

1.4. This procedures meets the requirements of the ASTM A503/A503M
(O] EXt= ASTM A503/A503M2| @7 AtetS HZF3HCL)

2.0. REFERENCES (&1 EZ)

2.1. ASTM A503/A503M : Standard Specification for Ultrasonic Examination of Forged Crankshafts
(2015(2020) Edition)

2.2. ASNT : SNT-TC-1A for NDT Personnel Qualification and Certification (2016 Edition)

2.3. HY-GD-06-03 : Procedure for NDT Personnel Qualification and Certification

3.0. GENERAL (ZEtArEh

3.1. It is necessary that the crankshaft be identified as being either continuous grain flow or solid
(slab) forged.

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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(AY3 52 9% CHR(CGR) AYAMIE Tt G AYIAZEE AHe|0fof Bich)

3.2. Unless otherwise specified by means of supplementary ordering information, the test methods
and acceptance criteria for the appropriate crankshaft type shall be used.

2E Tz 20 Qs 2| ALK g= o, iE AW 5 O it Al S

—~

i

24 7IES AH8oHof BCt)

4.0. PERSONNEL (ZAH)

4.1 Personnel Qualification (A AKX} ©178)

Personnel performing examination for this procedure shall be satisfied the requirement of
HYNDT written practice “HY-GD-06-03" for NDE Personnel Qualification and Certification
program which meets the requirements of ASNT Recommended Practice No. SNT-TC-1A.

(& EXLA O U2t H|o o[ ZBAFE = S= ZAMKHE ASNTL| SNT-TC-1AE THESH= oFY
ZotZAAS| H|Ibu| AAFY XHAQI™EE XA “HY-GD-06-0370f 2} Xp240| Q™= HALK} O]
O{OF BHCL)

4.2 The qualified Level Il examiner shall be examination and issue the test report, another UT
Level Il or Level Il shall review and approve the test report.

(BB E Levelll ZAIRIO| NDE ZAL =& X EOME 2o, £ CH2 UT Level Il E£=

Level 17t ZE & S§QI3tCt)

4.3. Qualified and Certified UT Level Il shall be examination and preparation of test report,
another UT Level Il or Level Il shall be reviewed & approved.

(BB E UT Level Il 7} NDE &AF =¥ 8! H#OME Zpg3sta, £ CHE UT Level Il £=

Level Il 7} AE % &QIBHCt)

5.0. EQUIPMENT (ZHH[)

5.1. Ultrasonic Test Instrument (UTZHH|)

5.1.1. An ultrasonic, pulsed, reflection type of instrument shall be used for this examination. The
system shall have a minimum capability for examining at frequencies from 1 to 5 Miz. On
examining austenitic stainless forgings the system shall have the capabilities for examining

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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at frequencies down to 0.4 M.
(=20, B2, BAFY HHIS Ao ALESHO{OF otCt A|AR2 1 ~ 5 el FIh=0i| A

AAE & = Us xHaotol 55 7HMOF ot @AHLIO|EA AH Q2L HEES 4

—

Ab g Il= 0.4 M OISt FOb2 HAF & 4 UAO{OF SHC})

5.1.2. The ultrasonic instrument shall provide linear presentation (within 5%) for at least 75% of the
screen height (sweep line to top of screen). The 5% linearity referred to is descriptive of the
screen presentation of amplitude.

(=S ZHl= 2t F0[Q] XA 75 9% (2tH dEtez AY 20 52t M Z2|HH O
M (5% O|L)Z HS sHOF otCt. Qg & 5% MAE2 TFO| 3tH HAIE HFot})
5.1.3. The electronic instrument shall contain an attenuator [accurate over its useful range to +

10%(+ 1 dB) of the amplitude ratio] which will allow measurement of indications beyond the
linear range of the instrument.

(HHE 24 WIS Hojd BAIE 58 & 4 Qe LIS (IZ 6] +10 % (+ 1dB)
of siSst= 78St Hel Old2=2] =gt S§0F Strt)
5.1.4. The following instruments shall be used.
(=2l HHIE AHETLt)
= Manufacturer —
e ode
yp (M Z=Ah)
Pulse-Echo Krautkramer (GE) USM Go, USM 35X

5.2. Search Units (Ef&X})

5.2.1. Search Units having a transducer with a maximum active area of 1 in? (650 mr) with 3/4 in.
(20 mm) minimum to 1% in.(30 mm) maximum dimensions shall be used for straight-beam
scanning.

(=% g FAt0 Ar8dtes EHA= ZHO f=2 X7t 1 in? (650 m)0|0{OfF SiH, 27|

= Z|& 3/4in. (20 mm)Ofl A Z|CH 1%1 in. (30 mm) O|O{OF L)

Manufacturer — Frequency transducer size
pe GE) ode (i) (mm)
Straight beam TKS %ggim ; ®24

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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5.2.2. Other search units may be used for evaluating and pinpointing indications.

(RIAIE Brtotd E=ts| #7| 2I3 CHE BEAE AHEE & UL

5.3. Couplant (& =0 E)

Couplants having good wetting characteristics such as SAE No.20 or No.30 motor oil, glycerin,
pine oil, or water shall be used. Couplants may not be comparable to one another and the
same couplant shall be used for calibration and examination.

(SAE No0.20 EE= No.30 E2E 2%, ZZ2[ME, &7 E£= &1 40| o HHdE 7t
T BHRO0IEES ALEStojof oitrt HHRONEES CHE HE0ED ME Hug = glen

ot YHOMEZ WZD Ao AHESHO{OF BHCt)

6.0. CRITICAL SECTIONS (24 ¥9)

6.1. The division of a crankshaft into three volumetric zones, as shown in Fig.1 and Fig.2, for the
purpose of ultrasonic examination evaluation is applicable to both solid (slab) forged and
continuous grain flow crankshafts.

(=SLEAL B2tE I8 IYIANZES 3 e MY SHez 2gdts A2 X 3
o

YIAANZEQ AL TR JYIANZE RF0 HE & + AFUCLL)

6.2. The major critical sections shown as Zone 1 in Fig. 1 include the heavily loaded areas of the
crankpins, webs, and main bearings.

(A 10 7 12 HAIE F YA &Y

Qg ELCL)

O —

rlo

=3

rE
)
|T

A oel HojEel ot

6.3. The minor critical sections shown as Zone 2 in Fig. 1 include the balance of the surface areas
of the main bearing and crankpin journals and adjacent fillets, flanges, and gear fit areas.

(A8 108 79 22 #AE F A 92 H2 #ojEd X ™3 & HEof BHA
ap QIEet dal, SX] A U SE FFo| vEE EZELICH)

6.4. The balance of the crankshaft as shown in Fig. 1, including the remaining sections of the webs,
is included in Zone 3.

(A8 10 BAlE 3™-3 MZEQ fyFf= Y=o UM 225 EESHH Zone 30|

ZotEIC})

7.0. CALIBRATION (ZHH| W %)

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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7.1. For solid (slab) forged crankshafts, the sensitivity of the instrument shall be adjusted so that
the thickness to be examined will gives full-scale back reflection. Such calibration shall be
done in an area free of interfering indications.

(B IYIAMZES| F2, H |2l Ze& AFE FH7E E27H L2 MEXAE MSot
=

=
=5 zgoof oot d2ot n¥2 ZMEX|AZF §le 9

x

2 AlSHOF BhEt)

—

7.2. For CGF crankshafts, 80 % of the full-scale back reflection is used when evaluating indications
in accordance with Fig. 3.

(CGF A™YAMZES Z2, MEH X|AIZ7F 22722 80 % & W OF 30| 2t XA

Eototot)

8.0. PROCEDURE (2 *Xh

8.1. The crankshaft should be examined after heat treatment, but before machining geometric
features such as chamfers and oil holes that could interfere with ultrasonic examination.

FBIAMNZEE ENZ| 2, =30 AE o & + e 2OV A 29 YN 22
715ttty ddE 7HE5H7| ol dARSHoF ohit)

8.2. Unless otherwise specified by the purchase order, the scanned surfaces shall have a
maximum surface roughness of 250uin. [6.35um].

(RO FEMO| HEol 7Ol g ®, FARI: EBO EW AWIE A

250pin[6.35um]0|O{OF StC})

8.3. The crankshaft shall be scanned as shown in Fig. 2.
(A™YIAMNZES FA= 07 22F 20| StO{0F BhLt)

oA

s
SRS
464545

%
58
batatels
&
e

s

o
%
o

sk, s oixp ke
ZONE | ZONE 1l ZONE I

FIG. 1 Crankshaft UT Acceptance Zones

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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FIG. 2 Scanning Directions
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FIG. 3 Distance to Indication as Percentage of Cross-section

9.0. ACCEPTANCE CRITERIA (&4 7|&)

9.1. Acceptance Zones (£ THEH 719

9.1.1. For acceptance purposes, the crankshaft shall be divided into three zones as shown in Fig. 1.

(25 HES f6f I™IAMNZEE= 07 130F 20| 3 7| #2 2 LELt.)

9.1.2. Because of crankshaft geometry, particularly for CGF crankshafts, the ultrasonic
examination shall be carried out to the maximum extent possible.

(SYIANZE H4 T20f, S| CGF IWINTEL, £2T HALS JHse o A

2 ASH00F BhLt)

9.2. Solid Forged Crankshafts (ttE Y IAIZE)

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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9.2.1. In Zone 1, indications equal to or greater than 20 % of the back reflection as established in
7.1 shall be cause for rejection.

(79 12, 7.100M 278 E Hiep 20| M HAIS| 20 % Ol&2| XAl =&A0IL})

9.2.2. Indications in Zone 2 equal to or greater than 50 % of the back reflection shall be cause for
rejection.

(79 20|M LIEILHE XAl & M ghARe] 50 % Old2 =& H0ICh

9.2.3. Indications in Zone 3 equal to or greater than 100 % of the back reflection shall be cause for
rejection.

(79 30|A LIEILHE XAl & M EHARS] 100 % O &2 =& Z0IL)

9.2.4. Loss of back reflection in excess of 50 % in any zone, and not caused by geometric
configuration, shall be recorded in terms of size and location. Normally this condition shall
be cause for rejection, but it may be referred to the purchaser for disposition.

(Ol To0lA 50 % B EISHE M EHA} £ME J[sietE Hito| J|elstx] gn
37|19t YX|Q HHO|AM 7|FE[0foF BHCL YHIMO R O] AL 20| 0| X

ot FOHXOIA ME2lE 2zl & 5 AUCt)
9.3. Continuous Grain Flow Crankshafts (CGF) (A% TR AYIAIZE)

9.3.1. Ultrasonic indications detected in CGF crankshafts shall be evaluated in accordance with Fig.
3. Indications that exceed the appropriate zone curve are cause for rejection.

(CGF AWANZTEON ZE © £ST} X|Al= 17 30| Mat BIKsiTh MES Ao

i

[

HE =t XAl 2240I0t)

9.3.2. Loss of back reflection in excess of 50 % in any zone, and not attributable to geometric
configuration shall be recorded in terms of percentage loss and location. Normally this
condition shall be cause for rejection, but it may be referred to the purchaser for disposition.

(O T90IM 50 % & Z=1tot= ME HHAL 242 7[5kt o 7|eIsHR] @

g

dE& S fIKI2 HIEZ 7|B3i0F oICh etHoz o] =2 =42 /ol X

ot FOIXOA M2 E 2l ¥ + ASLILCH)

10.0. POST-EXAMINATION CLEANING (22X 2|)

Post-examination cleaning is necessary in those cases where residual couplant or foreign
material could interfere with subsequent processing or with service requirements. Those
residual materials shall be completely removed by water rinse or other suitable technique.

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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TFYFUE E= Ol=220| 25330 a7t =AL, 27 32 MAAN E=

11.0. RECORDS (7]1%)

11.1. An ultrasonic examination report shall be completed for all examinations. As a minimum, the
report shall contain the following:

(ZSoEY E0M= x40 Chg2l WEO0| 22 E|0fOF it

1) the examination procedure used with its revision number;
(RAHA Al 9 - D)

2) ultrasonic instrument identification (including manufacturer’s serial number);
(ESoEY TR AEE=Ate YHHS =t

3) search unit(s) identification (including manufacturer’s serial number, frequency, and size;
(BER MEEEAe Yz, FOte 37| =g

4) beam angle(s) used; (2 Zt k)

5) couplant used, brand name or type; (FS01E, 48HYH L= HA)

6) search unit cable(s) used, type and length; (Ef5 Xt A 0|5, &4l 3 Z0|)

7) identification and location of weld or volume scanned;
(FAet 888 E= HHe ME 8 X))

8) calibration data [including reference reflector(s), indication amplitude(s), and distance
reading(s)];

(YOO Ef(CHE| EEARMI, XAl T= R A2 =5at Z3)

9) calibration block identification; (!

oX
>
o
El
>
1

10) surface condition; (E™ X 1)

11) map or record of rejectable indications detected or areas cleared,
(A=t =284 iy XA tiet == XAIZL gl= 82[0f et 28 == 7|5)

12) areas of restricted access or inaccessible (if requirement);
(BZO| Mete[AL =7tsth FRAEAD)

13) examination personnel identity and, when required by referencing Code Section,
qualification level;

(Bl gALS] A2 R HE Vs

N
M
=2
x
fo
Nl
et
oY
Ho
Pal
N
on
oy

_

14) time and date of examination (AAMS AA|sH A|ZF 81 2Xh

Hanyang Inspection & Engineering, Ltd. F—HY-1P-04-02-1 Rev.0
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Report Form of Ultrasonic Examination (RS IIEAAIE 20K 2A)

REPORT OF ULTRASONIC TESTING Report No. :

0 O — )
nazuan =S L E YA EE DA Page No. - of
Customer / Manufacturer Project Name / Unit
g F A L H = AL 2 M2
Project No. Item Mame
Z A E HE Y
Part Name. / No. DWG. No
EEUY/IHE Soes

[CJTRVNo. [] MPP No. (] ITP No. [_] QP MNo. Rev. Oper. (Seq.) | Procedure No. & Rev. No. & &fAif Acceptance Criteria 22{7|&

Material Type (2 &) ; Thickness (5H) :
Examination Phase (£ AtA|2]) : Method (& AH2H): [] Contact [ ] Immerse
Surface Condition (Z21406) © [ ] AsWelded [ | As Ground [] As Machined [ | As Rough Machined [ | As Final Machined
Equipment (ZHH]) Probe (B & 1) Calibration Block (10 & A| 2 &)
ID Mo. Maker Type/Serial No MHz | Size(mm) Angle Type 1D No.
Type
Maker
Serial No.
Due Date
Screen Height Linearity( =] 4 ) : Within £ 5% Amplitude Control Linearity(5 = 4) : Within £ 20%
Setting Sensitivity Method (24 & & & 4 Couplant Type(#& S 0 &)
Probe (Ef57%1) | Method () | Standard(EE %) Scanning(F A 2 5) [ alyeerin [Joi [Jeome [ water

| Temp. Diff. (2= =)
| C (Block T /Exam Part T)
|
|

Search Unit Cable (=3 0[E)

Type : Length : meter
* Thermometer ID No. :
Joint (part) No. OS82 = Result{Z zh Interpretation( 2} ) Remarks(H| 1)

Examined / Evaluated By Level [ Witnessed By (2 2 &h)

H AL A [0 Reviewed By (& £%b

Reviewed & Approved By Level [ Witnessed By (2 5[ %D

= ol Al [0 Reviewed By (& £%h)

Hanyang Inspection & Engineering, Ltd. QF-UT-01-1( Rev .B)
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‘?‘%“h’éﬂﬂk} x % EI- E:l- g }\I ﬁ H T }g‘l Page No. of
Joint (part) No. OIS(EE)HE Result(= ) Interpretation( '™ 7}) Remarks(H| 1)

Examined / Evaluated By

Level [ Witnessed By (2 =|%})

H A} Kt [0 Reviewed By (Z £ &}
Reviewed & Approved By Level [] Witnessed By (2 %)
= ¢ & [] Reviewed By (Z £ %]

Hanyang Inspection & Engineering, Ltd.
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1.0. SCOPE (B EH<)

1.1. This procedure covers the contact, pulse-echo ultrasonic examination of heavy steel forgings
by the straight beam technique.
0 XM= 4230l Uist =&, &, EA-012 =SLHELAEN et 22410 J1Y
Al=8tCt.

njo

1.2. This procedures meets the requirements of the ASTM A388/A388M(ASME SA388).
= EXME= ASTM A388/A388M(ASME SA 388)2] RS BHESHCH

FI[I

2.0. REFERENCES (&1 28l)

2.1. ASME Sec. V, Art 5 : Ultrasonic Examination Methods for Materials (2021 Edition)

2.2. ASME Sec.V, Art 23 SA388 : Standard Practice for Ultrasonic Examination of Steel Forgings
(2021 Edition)

2.3.ASTM A388 : Standard Practice for Ultrasonic Examination of Steel Forgings (2019Edition)
2.4. ASNT: SNT-TC-1A for NDT Personnel Qualification and Certification (2016 Edition)

2.5. HY-GD-06-03 Procedure for NDE Personnel Qualification and Certification

3.0. GENERAL (2 BtALE

3.1. In order to perform ultrasonic examination to this procedure, it may be necessary for the client
to provide the following information.
X0l et =sHEAME o) fIdid=E F0iAdtsE T 32

NI & ol OF

lo
rol

o

o
]
0B
ol

Ct.
3.1.1. Method of establishing the sensitivity. 22 =& & 2
3.1.2. Designate the extent of testing. &2 At H?l A&

3.1.3. The acceptance standards. &2 J|&

4.0. Personnel(Z AL)

4.1 Personnel performing examination for this procedure shall be satisfied the requirement of
Hanyang Inspection & Engineering, Ltd. written procedure “HY-GD-06-03" for NDE

Personnel Qualification and Certification program which meets the requirements of ASNT
Recommended Practice No. SNT-TC-1A.

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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2
J
el

0
ul
1N
> 1
-

| HAHS #5“&“ ZALAHE ASNT2| SNT-TC-1AE
e XA “HY-GD-06-03"01 ek A+AH 0l el d

o 02

4.2 Personnel performing UT within the scope of this procedure shall be at least UT Level Il or

Level .
(2 BXME HZHP LHOIA UTHAIE +aote ZAMAE2 E A8 UT Level ll £=
Level lll O|O10F &tCH.)

4.3 Personnel performing review/approval for the UT report within the scope of this specification
shall be UT Level Il or Level Il other than UT examiner specified in para. 4.2.
(UT BEUNMS HE/SQE 8ot U= 4280 M #&8 UT ZALA2t=E TOHE UT Level
Il £= Level lll O|C{0F &tCH)

5.0. EQUIPMENT(&HI)
5.1. Ultrasonic Test Instrument(Z= S It & HI)

5.1.1. An ultrasonic, pulsed, reflection type of instrument shall be used for this examination. The
system shall have a minimum capability for examining at frequencies from 1 to 5 MHz. On
examining austenitic stainless forgings the system shall have the capabilities for examining
at frequencies down to 0.4 MHz.

Ol Alllle BABIAA =STMHENEXE AMSOHOF &L 0l X = == 1~5
MHz GiIlAl AIEE = U= FAEH
Aol AZ SHAZ2 AIE Al, Al

5.1.2. The ultrasonic instrument shall provide linear presentation (within 5%) for at least 75% of the
screen height (sweep line to top of screen). The 5% linearity referred to is descriptive of the
screen presentation of amplitude.

SHEAEI= FA8 AT =0[(ATEUHM

A0 EAEIIK)Cl 75%0
H6+o4 506 OILHOl Z&A0] QUOIOF B 5% XA M2

M=o AFel HAIE £Z%ot)|

5.1.3. The electronic instrument shall contain an attenuator [accurate over its useful range to +
10%(x 1dB) of the amplitude ratio] which will allow measurement of indications beyond the
linear range of the instrument.

dAEX=E EX2 M A

eH
25 YOIt +10%(+1dB) X1t

5.1.4. The following instruments or equivalent shall be used with this procedure.
O EXtAM0l AMtEE= b= Oteiet 2L =S8 ZHIE AFE st

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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Type Model Manufacturer
USM GO, GE,
Pulse-Echo D20+ SONATEST

5.1.5. Basic qualification of the ultrasonic test instrument shall be performed at intervals not to
exceed 12 months or whenever maintenance is performed that affects the equipment
function. The date of the last calibration and the date of the next required calibration shall be
displayed on the test equipment.

TSHEAEXS Il UE2 12 HES otk = 2HF32=2 L= Fdl JIs0l
gdgs F= FA 20t &2 MOCH =2 00F StCH OENS wd 22 CHSO0l
L7AC=E wdE L0 AIE ZHI0 ZEAIE0{0F St

om

5.2. Search Units(& = At)

5.2.1. The ultrasonic search units in the following table or equivalent shall be used.
g§=Xes Ot 2 2 012 =58 220l AF=EEI00F 8L

type Manufacturer Model Frequency transducer size
(MIZ= A} (MHz) (mm)
TKS 1C24N, 1 24
Straight beam TKS 2C24N 2 ®24
Krautkramer MB4SE 4 ®10

5.2.2 Other search units may be used for evaluating and pinpointing indications.
KA ot 2 XNXNES fo THE Bt AtE2E = ULL

5.3. Couplant(& £ 01 &)

5.3.1. Couplants having good wetting characteristics such as SAE No.20 or No.30 motor oil,
glycerin, or water shall be used. Couplants may not be comparable to one another and the
same couplant shall be used for calibration and examination.

SAE No. 20 £= No.30 JlH=, SclHle = 21 €2 E2 Ja4ds
H=0HE0l AFSEZI010F ettt & E=0HE0l OE EFMEY S40| Us = UAL2=Z,

=28t =F0E0l ndE L A0 ALEZ {0k &L
5.4. Reference Blocks(CHHI Al & &)

5.4.1. Reference Blocks containing flat bottom holes may be used for calibration of equipment in
accordance with 5.1.2 and may be used to establish recording levels for straight-beam
examination when so specified by the order or contract.

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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BMZE0l A= UHIAMIEEZ 5.1.2 0 et &8l
N

(=] g = ’
Aol REE A2, SR AN JIZ2ES Bl o ALBE = UCk

6.0. PREPARATION OF FORGING FOR ULTRASONIC EXAMINATION

TSUEHYASES flet H&d32 =l

6.1. Unless otherwise specified in the order or contract, the forging shall be machined to provide
cylindrical surfaces for radial examination in the case of round forgings; the ends of forgings
shall be machined perpendicular to the axis of the forging for the axial examination. Faces of
disk and rectangular forgings shall be machined flat and parallel to one another.

=M L= HYM0 el 85X 2= &, HdE5e @8 HEE9

FOl AIE0| Jtsotes AFHEHZS JIBoli0F &l H&AE2 & 25

P FCH R 8H(disk) & ZHALZE &
HOF StCt.

ol

—_

:

o
e

HOF

RS

A Xl
=

td

=
==
-

r

— B

o]l
2 0y
) o
o

2
B A

T 10
b
ol

6.2. The surface roughness of exterior finishes shall not exceed 250pin.(6um) unless otherwise
shown on the forging drawing or stated in the order or the contract.
AHINZB HENE I = S SF THU Zel LHEILALE =2A L= HLA Eel

g0tk &= g 6umE oM E & =L

B
ol

6.3. The surfaces of the forging to be examined shall be free of extraneous material such as loose
scale, paint, dirt, etc.
AMEE HHZZe HEEZ2 &= A, HeE, 2E=2

Ct.

i

o &

ro

OIS &0l S10{0F

on

7.0. PROCESS (& X
7.1. General (& BFHAFE)

7.1.1. As far as practicable, subject the entire volume of the forging to ultrasonic examination.
Jtsst & HZSZ2 MM MEO ol =SWEAHAIES A AISHT

7.1.2. Perform the ultrasonic examination after heat treatment for mechanical properties (exclusive
of stress-relief treatments) but prior to drilling holes, cutting keyways, tapers, grooves, or
machining sections to contour.

JIHAE dE(E8MA Xel M2A)S ol EXel S0 =SWEYAES Al
otAIGH EEDIIZE Y, JI/0l &, HIOIH, OAFE

SEHAIES etlh

Ol
A
i
fo
ogr
o
0B
1
i
o
I
ERED
2 o

b

7.1.3. To assure complete coverage of the forging volume, index the search unit with at least 15
percent (15%) overlap with each pass.

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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HEE MAES &M HRIE =2lot)| ?lol EEAUE zlAst 2 IHA(pass)OHCH 15%

7.1.4. Do not exceed a scanning rate of 6in./s (150 mm/s).
FALES &= 150 mm/s(6in/s)E = Utol M= CF =L

7.1.5. If possible, scan all sections of forgings in two perpendicular directions.

tsgt et 232 2 HEHE A2 =AEH= & 2E0A FASTCH

7.1.6. Scan disk forgings using a straight beam from at least one flat face and radially from the
circumference, whenever practicable.
Jtsst & FEe HHAZS A8 B EF

O —

BIXIE Y22 FAFSHCH

0&

oA SE 0 REZ S

o]l

nlo

A=

7.1.7. In Rechecking or reevaluation by manufacturer or purchaser, use comparable equipment,
search unit, Frequency, and couplant.
THORAH £ = F0HAOF MEAH = HEIE = =8

E=0ME= AMEoi0F L

]

X, A, 1=,

]

)

0o

7.2. Straight-Beam Examination (=% & Al

7.2.1. For straight-beam examination use a nominal 2.25 MHz search unit wherever practicable,
however, 1 MHz is the preferred frequency for coarse grained austenitic materials and long
testing distances. In many instances on examining coarse grained austenitic materials it
may be necessary to use a frequency of 0.4 MHz. Other frequencies may be used if
desirable for better resolution, penetrability, or detectability of flaws.

=X 8o B, Jisst & AMEg2 &I 225 MHz ¢ B=SAE AMEEHCH L,
gt Xliet QAHUOIEA s & 2 AIEAHcl0l tHoh M= F=1k==Jt 1 MHz ¢!
§=ETUE MEot= 200l £C0 LTIt U LAHUOIEAN MESIt He &<,
FI+=JF 0.4 MHz &I BEXE MESESE 272 = UL O £E2 Edls, FU4E
b= 28 HEs0 27Hs 2, UE ==t AE2E =& ULL

7.2.2. Establish the instrument sensitivity by either the back reflection or reference-block technique.
MEBADIE L HHIAIE B WEO o/st X 83

1) Back-Reflection Technique M™ BtAL JI&
With the attenuator set at an appropriate level, for example 5 to 1 or 14 dB, adjust the
instrument controls to obtain a back reflection approximately 75% of the full screen height
from the opposite side of the of the forging. Scan the forging at the maximum amplification
setting of the attenuator (attenuator set at 1 to 1). Carry out the evaluation of discontinuities
with the gain control set at the reference level. Recalibration is required for significant
changes in section thickness or diameter.

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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ZAJIE Bt =22 HdFot, HAZ2 BHE HeZEREH & Adel =012 &
75%Q21 MBS BEADE EI&ES X ZEIIE ZESHCH 24019 = &=
HSEg(ZAIIE 1112 ZHEHH)A SHAZ=S FAtetlh 015 &8s UHl=&0l
HE= SHER BIE SdEH HudE 2 HEHSEH £= NE2 SUst Hett JUS
M R-=CH

2) Reference-Block Technique (CHHIAIE® D &)
The test surface roughness on the calibration standard shall be comparable to but no better
than the item to be examined. Adjust the instrument controls to obtain the required signal
amplitude from the flat bottom hole in the specified reference block. Utilized the attenuator
in order to set up on amplitudes larger than the vertical linearity of the instrument. In those
cases, remove the attenuation prior to scanning the forging.
WHIZA AEEHS HED = Al & Hli==ol0

;
AEE UHHIANEEHS BHESC2RH FH=E AMSAHESE 22 = JAESE EX
= = Flofl 2
OlS&tCt. Oldiet <, (Y3 S FAtobd| HOl 24 E

7.2.3. Recalibration (i 12 &)

Any change in the search unit, couplant, instrument setting, or scanning speed from that
used for calibration shall require recalibration. Perform a calibration check at least once
every 8 hours shift. When a loss of 15% or greater in the gain level is indicated, reestablish
the required calibration and reexamine all of the material examined in the preceding
calibration period. When an increase of 15% of greater in the gain level is indicated,
reevaluate all recorded indications.

wHU ArEE §EX, §S0HE, EXIEE &

[ Ry — [ |

o

> 2 o
LU

o M e
N to 10 10
= _ T

Jn
>
:

18
124
=)

ME= MAIZEE 0IS=F2 SItJt 15% 014 LiEtLtsE 32
& ILetCt.

>
i

7.2.4. During the examination of forging, monitor the back reflection for any significant reduction in
amplitude. Reduction in back-reflection amplitude may indicate not only the presence of a
discontinuity but also poor coupling of the search unit with the surface of the forging,
nonparallel back - reflection surface, or local variations of attenuation in the forging.
Recheck any areas causing loss of back reflection.

ol= =¢t, &=0| &Mool ZAot=X0ll CHol M BHAIE 2 & sttt MH

2 |
Coo= = =
BHAL AIZ 0] 2A= SHER2 EME Ol H&2S2 28 82X E§E5=H,
Hallolkl &2 MH BIAF 23 L= A3 I8 ZHBSE Lete == UL
[uz] Al =
il ==

8.0. RECORDING (712)

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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8.1. Straight-Beam Examination (=2 & Al&)
Record the following indications as information for the purchaser. These recordable indications
do not constitute a rejectable condition unless negotiated as such in the purchase order.
SHAE fet BEZAH US2 XNAIE JIZE0 JIZd0F & 018 XNAl= F0=2 M0

REGIN e 52 M4EHE REMHME o @

o
o

8.1.1. For individual indications, report (&= Xl Al)

1) In the back-reflection technique, individual indications equal to or exceeding 10% of a
nominal back reflection from an adjacent area free from indications, and
Met BEAR JIRHUIA XIAIDE 8le QIERE2C2RH MY BHAIS] 10% 040!
SH=XIAl
Note: individual indication : single indications showing a decrease in amplitude as the
search unit is moved in any direction from the position of maximum amplitude and
which are too small to be considered traveling or planar.
Bl SH=SXIAl : §ESXIF 20 =S UEtWHE |IXIZ28H U gaocz S8
I &=0] Zdaotes HLXAIOIH, U &I 20 EH L= 0lsXIAl

2t==0HAl =L

2) In the reference-block, indications equal to or exceeding 100% of the reference
amplitude.
CHEIAIZ E DI 0lA CHEI & =2 100% O0]4&Fe!l XAl

8.1.2. For indications that are planar, traveling, or clustered, determine the location of the edges

and the major and minor axes using the half-amplitude (6dB drop) technique and report:
HH, 0l L= 2& XA E2,6dB JIEHS AIE0tH XAI2 2422 =5 &
259 /AXNE Z2HGIH JIEetl.
1) The variation in depth or planar area, or both, of traveling indications,

OlsXIAISl 20l = BH HAE = SIHA 252 #st
2) The length of major or minor axes of planar indications, and

HHIIAIQ 21 &2 & 2 Zo 20|
3) The volume occupied by indication levels and the amplitude range.

NA=& L &= HLADt XX ot MA

9.0. REPORTS (210 M)

9.1. The report shall include the following.
ChSd 22 AtetsS Xt

9.1.1. All recordable indications (see Section 8).
JIZEoioF & 2=XAl

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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9.1.2. For the purpose of reporting the locations of recordable indications, a sketch shall be
prepared showing the physical outline of the forging including dimensions of all areas not
inspected due to geometric configuration, the purchaser’s drawing number, the purchaser’s
order number, and the manufacturer’s serial number, and the axial, radial, and
circumferential distribution of recordable ultrasonic indications.

JISoioF & XA R/AXE LIEHHOA & B, Jliotsfd ad&42o =2 Qo AIEE X

SR X, A0S EHHS, 20HAS =28S, ML MEHS L
!

9.1.3. The designation (including year date) to which the examination was performed as well as
the frequency used, method of setting sensitivity, type of instrument, surface finish, couplant,
and search unit employed.

AU AlZE ==, 248, X9 SF

o L= =, o
AR M

s

pOtRel, REMWE, S5X &

0

9.1.4. An examination report shall be signed and dated by the qualified and certified Level Il and
approved by the Level Il or Level llI.
NZBOIBE AMERIES H4E L AIELR

9.2. Examination report shall be prepared and furnished to the client. Report of Ultrasonic
Examination may be used unless otherwise specified by client.
ZA BEIOME -0t =20 MEotH, =2t EE0|l RTG6HAl &=

WA E0NE ALSEHCH

i

9.3. The inspection report review and approver will review the entire inspection report.
dA BOM HE & S2k=E SAF BEOA &M WHE= &8

9.4. Review the inspection report by reviewing the inspection report.

dA BUOM HEE RIOHA &ol BHHEE HAE0tH Z2A EOAE B ESHTH
10.0. QUALITY LEVELS (B&4+&)
10.1. Acceptance standard (2 ZJ|&) _ASTM A 388/SA 388

10.1.1. No indications larger than 20 percentage of the reference back reflection.
CHEl H& BEALS] 20% 2 CH 2 XIAIJE 8l A.

10.1.2. No areas showing loss of back reflection larger than 50 percentage of the reference back
reflection.
CHEI M BHARSl 50%=2CH 2 MY BHALSl &4 S LiEtl=E 29101 &

5

.

o
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10.1.3. No indications equal to or large than the indication received form the flat-bottom hole in a
specific reference block or blocks.
"8 UHIAIEES BHAHOZRH 4&E XA Z2HL 2 XIAIDF ST 0F &HCH

10.1.4. No indications per 10.1.1 or 10.1.3 coupled with some loss of resultant back reflection per
10.1.2.
10.1.2 0| et Z2WEQ MEEHALS] &40 Z&totd 10.1.1 £= 10.1.3 0 HE
KIAIIE LO10F BtC

I3

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0



Document No. HY(MS)-PS-UTF018
NDE PROCEDURE O— YR
Inspection Ult ic E inati Revision No. 0
: rasonic examination
TSN Page 12 of 13

Report Form of Ultrasonic Examination (A)

REPORT OF ULTRASONIC EXAMINATION Report No. :

obsuay XS EENAHALE DA o
Customer / Manufacturer Project Name / Unit

gt =R H E AL = AEIE 3

Project No. Item Name

SAH S HEH

Part Name. / No. DWG. No

SEY/YS s

[CJTRV No. [] MPP No. [ ITP No. [_] QP No. Rev. Oper. (Seq.) | Procedure No. & Rev. No. = X}A{/ Acceptance Criteria &2{7|=

Material Type (X &) : Thickness / Size (FH/%| =)

Examination Phase (Z AFA|7]) : Method (& Aberg): ] contact ] Immerse

Surface Condition (2 AEH) |:| As Welded \:| As Ground |:| As Machined \:‘ As Rough Machined D As Flnal Machined

Date ofthe Exam.(& AtY): | Place of Exam.(Z A|& 4):
Equipment (ZfH]) Probe (&= Xh Calibration Block (W & A& H)

ID No. Maker Type/Serial No MHz | Size(mm) Angle Type ID No.
Type
Maker
Serial No.
Due Date

Screen Height Linearity(Z] M ) : Within £ 5% Amplitude Control Linearity(Z = ) : Within £ 20%

Setting Sensitivity Method (2 =& = & &) Couplant Type(E =01 &)
Probe (2 =X}) | Method (2+&) Standard(E=25) Scanning(FEAZT) [ clycerin [Joil [Jcmc []water

Temp. Diff. (2=A})
C (Block T /Exam.Part C)

Search Unit Cable (=7 0|2)

Type : Length : meter
* Thermometer ID No. :
Joint (part) No. O|S(ES)H= Result(Z 2h Interpretation(:# 7}) Remarks(H| 1)
E: ined & Evaluated B . "
CEzEy Rl == O Witnessed By (22| )
a4 AL A [ Reviewed By (& £EA}
- = ,
Re(",'jge‘; %ACS';’““' B Level(5 2 O Witnessed By (2% &}
& o =& [0 Reviewed By (& £X})
Hanyang Inspection & Engineering, Ltd. QF-UT-01-1( Rev .8)
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2 2 REPORT OF ULTRASONIC EXAMINATION Report No. :
_*_%EI-EE-I'*O"EAI-E:I_*-I Page No. : of

Joint (part) No. O|ZS(EE)HS Result(Z2h

Interpretation(E 7}

Remarks(H| 1)

Examined & Evaluated By

(HAHR "7

4 A A

Level(S =)

[ Witnessed By (2 3| X

[ Reviewed By (& £EX})

Reviewed & Approved By

HE 4 59

s 2 A

e

Level(&=2)

O Witnessed By (2 &|xh)

] Reviewed By (& EX})
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Appendix 1: Control of Contaminants for Liquid Penetrant Examination
(BHESEELEAMNS 2== &2al)
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1.0 Scope (H& &)

1.1 This procedure is to govern color contrast penetrant technique, solvent removable technique of
the quuid penetrant examination.

(0 ExXtMe=E SHMHAAE WM S48 ASEAIH0l CHoll & &tCt.)

1.2 This procedure is applied to the products with carbon, low alloy, high alloy and nonferrous
materials. The materials, shapes or sizes to be examined, and the extent of the examination
shall be based on fabrication drawing.

(0 XM= &4, Mead, 182t
A

= Alg3E2 37 & ;_‘; el &
2.0 Reference Documents (&1 &A)
2.1 ASME Sec.l : Rules for Construction of Power Boiler (2021 Edition)
2.2 ASME Sec.V Article 6 : Liquid Penetrant Examination (2021 Edition)
2.3 ASME Sec.V Article 24 : Liquid Penetrant Standards (2021 Edition)
2.4 ASME Sec.VIIlI Div.1 : Rules for Construction of Pressure Vessel (2021 Edition)
2.5 ASME B 31.1 : Power Piping (2020 Edition)
2.6 ASME B31.3 : Process Piping (2020 Edition)
2.7 ASTM E165/E165M : Standard Particle for Liquid Penetrant Examination (2018 Edition)

2.8 ASNT : SNT-TC-1A for NDT Personnel Qualification and Certification (2016 Edition)

2.9 HY-GD-06-03 : Procedure for NDE Personnel Qualification and Certification

3.0 Personnel (F AKX

3.1 Personnel performing examination for this procedure shall be satisfied the requirement of
Hanyang Inspection & Engineering, Ltd. written procedure “HY-GD-06-03" for NDE
Personnel Qualification and Certification program which meets the requirements of ASNT
Recommended Practice No. SNT-TC-1A.

(2 EXA0 Wet Bl HAIE =eot=E ZALAHE ASNT2| SNT-TC-1AE Bt=ot=
SeE AL It B AR AHZEIE B XA “HY-GD-06-03701 ket A+H0| el & E HA

OF
S

Ol

=

X

3.2 Personnel performing PT within the scope of this procedure shall be at least PT Level Il or
Level lll.

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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N

(2 EXAMe HEEHR UM PTEAIE =dol= ZALAES2 =48 PT Level ll £=
Level Il OIO{10F &tCH.)

3.3 Personnel performing review/approval for the PT report within the scope of this specification
shall be PT Level Il or Level Il other than PT examiner specified in para. 3.2.
(PT E0DACS HE/SCE Aot A= 32280 A HES PT ZALASt= CHE PT Level
Il £= Level lll OO0 StCH)

4.0 Equipment (&)

4.1 Material (M=)
The following materials shall be used in this procedure. For the examination of nickel base
alloys, austenitic stainless steels, and titanium, the residual total halogen and sulfur content be
in accordance with 5.1 in this procedure. Intermixing of penetrant materials from different
families or different manufactures is not permitted.
(Ct2 MHZE AtSsthh LIZAE &3, LAHUOIE AHCIZIA &, EIEts0 st A&

A ¢22 2 & M7 dH2 2 EXA 5180 OELC S0 T2 HU M0 T
g Ba=e =282 dE5Xl E=t)
Penetrant Materials Model Type Manufacturer
Removers NPR 1-3 Solvent
Penetrants NPP-2 Visible NAWOO
Developers NPD-4 Nonaqueous

5.0 Miscellaneous Requirements (71Et 2AH)

5.1 Control of Contaminants (=2 22l)
Hanyang Inspection & Engineering, Ltd. shall obtain certification of contaminant
content for all liquid penetrant materials used on nickel base alloys, austenitic or duplex
stainless steels, and titanium. These certifications shall include the penetrant manufacturers’
batch numbers and the test results obtained in accordance with Appendix 1 of this procedure.
These records shall be maintained as required by the referencing Code Section.

(etEEESE M= LIZ JIMEs, LAHILLOIE = R4 AHQCAY @ ElEls &
=0 AESEHE 2= BFEYHMNS === _*akoﬂ EHO* NESdHNE &26t00F el O]
ANEdZHA=E HMENS MEgS2 2 EXA 25 1 A0 GE ANEZUE EEot0O0F

gttt 0l JIZE=2 && Jl=JI=0l O?El U=z LFEIJ_IOiOIE

ror
:I_
i/

5.2 Surface Preparation (X3 FHl)

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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5.2.1 In general, satisfactory results may be obtained when the surface 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 necessary where surface irregularities could mask
indications. Blasting with short or dull sand shall not to be used because it may peen

discontinuities at the surface.
(2o =z, HAEQ HUHO &, ¢4
A2 = QULH EAHE XAIE JHE 1
= ™ 2 QUL

2= AUD

2
& 0il A

T
0
JSn
U0y

THIE
c

oA =

Mo nor

—
_I_

5.2.2 Prior to each liquid penetrant examination, the surface to be examined and all adjacent areas
within at least 1 in. (25 mm) shall be dry and free of all dirt, grease, lint, scale, welding flux,
weld spatter, oil and other extraneous matter that could obscure surface openings or

otherwise interfere with the examination.
(= AEEAHA
AXEOO0F ot), EH HRARE SZZ ot A
Jdela, BEe)|, AAHY, =

StCtH)

H

SO A2 H 2 IS 101X (25 mm) Ol
A

[E =29E
Holots 22,
Eb OIS0l 20{0F

5.2.3 Typical cleaning agents which may be used are detergents, organic solvents, descaling
solutions and paint removers. Degreasing and ultrasonic cleaning methods may also be

used.
(HEHEQ MEHZ2= MAH, FIISH,

= SH A
-/ o —_
SIAME € =S NEET AIEE =

Ch)

HEMAM £ “HHMHME AEE =
o

2 = ULH,

5.2.4 Cleaning solvents shall meet the requirements of 5.1. The cleaning method employed is an

important part of the examination process.

(METM= 512 LIPS 2HEO0F 8l HEH

-
y

SZ&0ICH)

5.3 Drying after Preparation (£ Z=H|S 2 X)

rr

Al

Jo

o g

S S WESMHAS SR

—

After cleaning, drying of the surfaces to be examined shall be accomplished by normal
evaporation or with forced hot or cold air. A minimum drying time for the surface shall be 3

minutes prior to application of the penetrant.
NHE = ZAMEE HHSY, =2SLHcs

(m]

ﬂf !
Tl

C

HH FAHAI A

N

F

6.0 Technique (91 &)

LH
S

S
O10¢f

2
(=}

6.1 Technique for Standard Temperature (E=2 T 0 A 2 J| &)

. -

>
e
rig
|0
tu
ry
P
on
=
e

StCt.

As a standard technique, the temperature of the penetrant and the surface of the part to be
processed shall not be below 40°F (5°C) nor above 125°F (52°C) throughout the examination

Hanyang Inspection & Engineering, Ltd.
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6.2 Light meter and Thermometer Calibration (£ &

period. Local heating or cooling is permitted provided the part temperature remains in the
range of 40°F (5°C) to 125°F (52°C) during the examination.

(EZ2C0l U8 JIHS NEots ASHAAAE BEN U AT REHH 22
2Ab SOHOl 40°F (5°C) 018 €= 125°F (52°C) ZDH5HE O EICH AL

40°F (5°C) ~ 125°F (52°C) H<RI2 ®RAeCH IRt
H L =280 0¥)

Light meters and thermometer shall be calibrated at least once a year or whenever the meter
has been repaired. If meters have not been in use for one year or more, calibration shall be
done before being used.

(ZEH 2 25H= 19 Ol =& stE2 W *6%04 P ofH, EXIE #clotU=S Z=20
& WHGHHOF &tCH Bt =FIIIJF 18 £ = 1 0l& AFE6HAI @22 &S AF=ZE6H)| &0l

wHS Gt OF

7.0 Examination (& Ab)

7.1 Penetrant Application (B &% & &

The penetrant may be applied by any suitable means, such as brushing.

(AEUS ST 22 HETE YHOZ XSBC))

7.2 Penetration (Dwell) Time (2 & Al2H)

Penetration (dwell) time is critical. The minimum penetration time shall be as required in Table
3 for standard temperature range from 40 °F (5 °C) to 125 °F (52 °C). The maximum dwell
time shall not exceed 2 hr. Regardless of 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.
(BE(FA) Al2tg SR0ott. =4 HEAA2 H&E25 40°F (5 °C) ~

oxEec 125 °F (52 °C)0il Al
= 30 et BZoH0F sl EE(FA) AlZ2t2 =0 2A12H2
boarat

AlZESl Z0let &2EI0l EFMIt AXEN 4R M= o &0 8t ot OlrE A
Jb AXEH ZAEHS MXclE Eeoltl XMSSFE MZBAoi0F &)

Table 3: Minimum Dwell Time (B & zA HE A2}

. . - Dwell Times
Material Form Type of Discontinuit
yp y Penetrant
Cold shuts, porosity, lack

Aluminum, Castings and welds of fusion, cracks (all 5
magnesium, steel, forms)
brass and bronze, .
L . Wrought materials-
titanium and high- . .

extrusions, forgings, Laps, cracks 10

temperature alloys plate

Hanyang Inspection & Engineering, Ltd.
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Note: For temperature range from 50 °F (10 °C) to 125 °F (52 °C). For temperatures from
40 °F (5 °C) up to 50 °F (10 °C), minimum penetrant dwell time shall be 2 times the
value listed.
(28 ®= 50 °F (10 °C)~125 °F (52 °C)0ICt. 2=& P 40 °F (5 °C) ~ 50 °F (10 °C)0i|

7.3 Excess Penetrant Removal (2t &£ 92| X A)
After the specified penetration (dwell) time has elapsed, any penetrant remaining on the
surface shall be removed, taking care to minimize removal of penetrant from discontinuities.

(HEE BFAI2Z0| ditet =, EASR0AM 2422 FEFHR0| MAHEEZSE F26tEHA

HOH &=s EFAHS MAHGHOOF L)

7.3.1 Solvent Removable Penetrant (Sl HHE HEH
Excess solvent removable penetrants shall be removed by wiping with a clean, dry, lint-free
cloth or absorbent paper, repeating the operation until most traces of penetrant have been
removed. The remaining traces shall be removed by lightly wiping the surface with cloth or
absorbent paper, lightly moistened with solvent. To minimize removal of penetrant from
discontinuities, care shall be taken to avoid the use of excess solvent. Flushing the surface
with solvent, following the application of the penetrant and prior to developing, is prohibited.
(2o N HNHE E&H2 FFHS| 2H0] He SUHE WX IHRotyd, Ot=21, &
(]

0

g
0o
1
o T
(@)

o gl & | A= 012 2XN2= &= =001 MHHOF St
=6t Y= EH2 EME 8 =8 & L= S840 U= S0I2 HE= IS
Z&d MHoioF &lh 2852 WREZ2FH FFH0| 222 HMHE = JAESE e
o ENE ASotXl €= F2lolioF &ttt B3FH HE = Xl &0l SHE ZS0
Ecle X2 =X&tht)

7.4 Drying After Excess Penetrant Removal (112 2 &M XHH F 24 X)
For the solvent removable technique, the surfaces may be dried by normal evaporation,
blotting, wiping, or forced air. After removal of excess penetrants, the surfaces shall be dried
not more than 30 minutes by normal evaporation.
(BN NHE EEdHS HZ2ots 2, HEH2 ANHSY, Bot=0/2], 2X 27|, L= ZA

SIEM HZAIZICH e EEH MH =, A" HEH2 UA S0l 2ol 302 x=ot

o 2XE0M= e =)

7.5 Developing (& &t
The developer shall be applied as soon as possible after penetrant removal. The interval time
shall not exceed 30 minutes. With color contrast penetrants, only a wet developer shall be

used.
(&M= EEHES HAHe = Jisst st @el HEoloF &l Al 2tH 2 3022 = JHof
A= o T, SMEENE 4 e SHSEANEZS AIESH0F St

7.5.1 Wet Developer Application (SA S &M =&)

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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a) Nonaqueous developers shall be applied by spraying. For solvent removable penetrants,
the developer may be applied as soon as practical after excess penetrant removal. Drying
shall be by normal evaporation.

H=SBATEs 2202 MO B0 8 HMAHL HEH I, HATE It
SEE DUASHI MHE = U2 MBBCH AEXES NASL0 2l 01Z0/H0f
BHCH)

b) The nonagueous developer made by shall be applied by spraying.
(H=4 S8&N= HEH0| 2806l €2 K 2fHe=2 HZ6th)

c) Prior to applying developer to the surface, the developer shall be thoroughly agitated to
ensure adequate dispersion of suspended particles. The application of excessive
developer shall be avoided, since it is possible for a thick coating of developer to mask
indications. Conversely, a developer coating too thin in application prevents adequate
background contrast from being achieved, and may not draw in the penetrant out of
discontinuities.

(AMIEES0 SaE HEot)| MUl FREL0l =20 =4E JYs XS &4E0l
Ot== SANE & whtol =00F &0 e Sa & ShH=s NAZES ItE =
UI| ol ULSA0 ZX LESF oH0F SHCH Hoz S& 8 SHI U 4o
S=8 HHl BHE 2 €40l HELD, EHECZFH FFHO XIAIJE LIEILX %S
&= AUCH)

7.5.2 Developing Time (& & Al2H)
Developing time for final interpretation begins immediately after the application of a dry

developer or as soon as a wet developer coating is dry.
(EIZ &= A2 AN HEXE = SAMNe a0 AXE

NELZ2H AlEEH)

re
el

rr

8.0 Interpretation (H<=

8.1 Final Interpretation (| & &=)
Final interpretation shall be made not less than 10 min. nor more than 60 min. after the
requirements of 7.5.2 are satisfied. If bleed-out does not alter the examination results, longer
periods are permitted. If the surface to be examined is large enough to preclude complete
examination within the prescribed or established time, the examination shall be performed in

increments.

(2E B=2 7522 20| BtEHE = 10~60= AOI0l SZTI0{0F 8HCE XIAIZ2 0]
HAEG X 2= 32, 20 2 J12t% JSE 0 SAE EH0l 310, #8E AlZE Ol
2o BAE = Qle EEHE HAHAHZ LR A ZAtoH0F StCt.)

8.2 Characterizing Indications (XIA| 2 22| £3)

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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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 indication during
application of the developer may assist in characterizing and determining the extent of the
indications.

(BEH0| sasS0 Hd2e2 HM US %, =8E 72 o)t 2ottt oldet
SHO 2det B2, M HES2 NAZY 282 KAe 2E2 NARES HRAE

EdatotLt 2Fot=0l =501 =)

8.3 Color Contrast Penetrants (&4 Z £ )
With a color contrast penetrant, the developer forms a reasonably uniform white coating.
Surface discontinuities are indicated by bleed-out of the 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. lllumination (natural or supplemental white light) of the examination surface is required
for the evaluation of indications. The minimum light intensity shall be 100 fc (1,076 Ix). The
light intensity, natural or supplemental white light source, shall be measured with a white light
meter prior to the evaluation of indications or a verified light source shall be used. Verification
of light sources is required to be demonstrated only one time, documented, and maintained on

file.

(YMISHS AISE Z2, BANE MBS DY HMTOS FAHSICL
DoiZSMaSE AUINO2 HEMo EE0 o) HAMES HMGH 22 52 M2
LIEFLICH 22 2EMS 2= NAE DY MBS Q01 4+ UCL SHES HES
BES O{ZH ots DY WIHSEES 9S4 AUCL MAIQ BIIS SIoh ASEI0 XY
(MAES C= BX WAS)0] 7S 24 TEE 100fc (1,076 Ix) 0100k BHCH XS,
NQZE Fe BE MM A2 KCHS ARSI XA CHEH BIIDL 280 Fof
SHEIIL ASE A0 AZE00F BHCH ZRO| oIS B BB SHE 00 ot 1,
SHEE0 JI202 SNITE QRPECL)

8.4 Lighting Equipment (£ & &HI)
Lighting equipment shall be used as following materials. Refer to Lighting Source Demo
Report in detail.

(ZYEXI= Ot HHE AFESHCH XHMIEH At SEE A 1

ol

SN

i
o
ro

Ch)

Light source (=% &) | Manufacturer (Xl & At) Model (& &)

LED Roadfree XML-L2 1500LM (LC-A31)

8.5 Post-Examination Cleaning (B Al & Al &)
When post-examination cleaning is required by the procedure, it should be conducted as soon
as practical after Evaluation and Documentation using a process that does not adversely affect
the part.

(BXAMOM BAF = MEHO 272 B, It & 2AM38 0I=0 F30 22

gdef=
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9.0 Evaluation (E2Jt)

9.1 Evaluation of Indications (Xl Al 2| & Jt)
An indication of an imperfection may be larger than the imperfection that cause it; however,
the size of the indication is the basis for acceptance evaluation. Only indications which have
any dimension greater than 1/16 in. (1.5 mm) shall be considered relevant.
(e XNAlE XAlQ 2210 &= 220 O A UEE =& U OLP LIEFE XTAIS
AJl= .8 HES /et J1=201 =0l =2J10t 1/16 21X (1.5 mm)E =1tot= K AIBHOI

et KAZ 250

a) a linear indication is one having a length greater than three times the width.
(& XIAl= Z0[1Jt =2f 38 Ol&te!l XIAIOICEH)

b) a rounded indication is one of circular or elliptical shape with the length equal to or less

than three times the width.
(HE KAl 8 = BHRE2= N 20191 F2| 38 £= 20 &2 X AIO0ICH)

c) any questionable or doubtful indications shall be reexamined to determine whether or not
they are relevant.
(8o o Aeie L= Al et2 XAle 102101 2t& XIAIeIXl OtLl X &Helst)|

4
Is]

?Iol MAIE TIO0F 8tCE)

9.2 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.
(HHO SHER = FEMO S=0 2o LIEFECH Deil, JIHIINSEN = OS2
HOEAEHH 2st =280l HHREO 2AAKAIE e RS ULL)

9.3 Broad areas of fluorescence or pigmentation which could mask indications of discontinuities
are unacceptable, and such areas shall be cleaned and reexamined.

(2eS0 NAISYS JHe 4 Us S = FMFSAUO BH HH ASH ADHO)

SHEE H2F 2tF6HN SRAE M=AEGHLL THZAGHAH OF BtCt.)

L

10.0 Acceptance Standards (&2 JI&E)
10.1 ASME Sec. | A-270

All surfaces to be examined shall be free of: (A& XX 0l= CtS2l XIAIJF SLO{0F &tCH)

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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a) relevant linear indications; (2t&d & &

INPN)!

b) relevant rounded indications greater than 3/16 in. (5 mm);
(3/16 21Xl (5mm) 2Ct 2 2& XA

c) four or more relevant rounded indications in a line separated by 1/16 in. (1.5 mm) or less
(edge to edge).
(KIAI2l 23t 22 2tA0] 1/16 Xl (2.5 mm) O|ot0IH, sL & &0 EMot= 44 Ol
a0l 2t E A KXIA

10.2 ASME Sec. VI, Div. 1, Mandatory App. 7 & 8

10.2.1 All surfaces to be examined shall be free of :
(B2= dAIHEEHZ2 O3S 22 XA SLo Ot
a) Relevant linear indications ;
(2 A XAD

b) Relevant rounded indications greater than 3/16 in. (5 mm) ;
(3/16 21Xl (5 mm)E Ztot= 2t XA

¢) Four or more relevant rounded indications in a line separated by 1/16 in. (1.5 mm) or
less (edge to edge) ;
(8t &0l XIAISl Z3F 2 A0I2] Heldt 1/16 21Xl (1.5 mm) OILHZ 2250 U=
400 Ol &l 2t S XIAl

12.1.2 Crack like indications detected, irrespective of surface conditions, are unacceptable.
(ZZ &2 KAIDF ZEEH, 23 40 24810l 2 & Z0IC)

12.1.3 Surface indications determined by liquid penetrant examination are unacceptable if they
exceed the following limits:

(BEESAZA0 2ol ZEE =2H

HAl= O | 8%

]
]

ni;

ot

SR=2=PN

Qi

2
rr

Ct.)

rr
00
el

a) all cracks and hot tears;
(2= 2ZU% 3EIN)

b) any group of more than six linear indications other than those in a) above in any
rectangular area of 11/2 in. x 6 in. (38 mm x 150 mm) or less or any circular area having a
diameter of 31/2 in. (88 mm) or less, these areas being taken in the most unfavorable
location relative to the indications being evaluated;

(117221 XIXx 62! X1(38 mm x 150 mm) Olot HArZE E£= XHH0| 31/221X1(88 mm) O

tol A AN 2?2 a)E HM2st 6J4 0late &< o E= &, Olelst &
Botdle XE0 dioh JtE =clst /AXIA Fetth)

o]

12
rno .
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c) other linear indications more than 1/4 in. (6 mm) long for thicknesses up to 3/4 in. (19 mm)
inclusive, more than one-third of the thickness in length for thicknesses from 3/4 in. to 2-
1/4 in. (19 mm to 57 mm), and more than 3/4 in. (19 mm) long for thicknesses over 2-1/4
in. (57 mm) (aligned acceptable imperfections separated from one another by a distance
equal to the length of the longer imperfection are acceptable);

(= 3/4 21Xl (19 mm)tKl SHEel B 14 21X (6 mmE =1
Al, 3/4 CIX| ~ 2-1/4 21Xl (19 mm ~ 57 mm)2 SH<2l 1/3 014, el 2-1/4921
mm) Ol&f2l SOl CHet 20l 3/4 21Xl (19 mm) Ol&t (OtE 2! [

Heloll 2ol A2 2= 88 a8 Z28))

3
rr
J
o

d) all indications of nonlinear imperfections which have any dimension exceeding 3/16 in. (5
mm).
(XI==2JF 3/26 CIXI (5 mm)E =tct

rr

(]
ol

rn

HIAE 28 XAl
10.2 ASME B31.1 para. 136.4.4

Indication whose major dimensions are greater than 1/16 in. (2.0 mm) shall be considered.
(2 AJI10t 1716 21Xl (2.0 mm) O|&tQl XIAIE 2e&d XIAIZ StCt.)

The following relevant indications are unacceptable :
(=2 &2 XAl= =&Z20I0L)

a) Any cracks or linear indications ;
(BE= 729 24 52 HdEXIAl)

b) Rounded indications with dimensions greater than 3/16 in. (5.0 mm) ;
(3/16 21Xl (5.0mm)= =1tot= S XIAl)

c¢) Four or more rounded indications in a line separated by 1/16 in. (2.0 mm) or less edge to
edge.
(OtEXel2t JtEXel Atol2l 2v201 1/16 21Xl (2.0 mm)0l|otZ2 Z2I& ¢ L& & A
401 OlA22Z BIEE N U= FEKXIAL)

d) Ten or more rounded indications in any 6 sq.in. (3870 mr) of surface with the major
dimension of this area not to exceed 6 in. (150 mm) with the area taken in the most
unfavorable location relative to the indications being evaluated.

(KIAIDF DY ale R/AXI0IA 8 B2l Z0I1JF 6 21Xl (150 mm)E EXl &= 6
AARIX (3870 m) S LHOIAM 1090 Olat =XHote S KIAL)

— O

12.2. ASME B31.3. Chapter VI, 344.4.2

12.2.1 All surfaces to be examined shall be free of :

2= ZAEEH2 GOS0 €2 KAIDE 81010k 8tLt)
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a) relevant linear indications ;
(2 A= XA

b) relevant rounded indications > 3/16 in. [5.0 mm]
(3/16 /Xl (5.0 mm)E =1tot= 2& JAS XAl

c) four or more relevant rounded indications in a line separated by 1/16 in. [1.5 mm] or less,
edge to edge.
(8F A&t XIAI2 230 2 AOIDF 1/16 21X (1.5mm) OIHZ 22l H U= 44
Olatol z2ted XAl

11.0 Records (71 5§)
11.1 Recording of Indications (Xl Al2] J|S)

11.1.1 Nonrejectable Indications (&2 J|1E2 T UotAl £2 XAl)
Nonrejectable indications shall be recorded as specified by the referencing Code Section.
(BAJIE=S otk = NAls X AH0 #E3= A0 Tetl JISotH0F Stt.)

11.1.2 Rejectable Indications (&2 XIAl)
Rejectable indications shall be recorded. As a minimum, the type of indications (linear or
rounded), location and extent (length or diameter or aligned) shall be recorded.
(223 XAl JI=S0tH0F stCh A8 XIAIS] HEH (g &= &), |IX & S
(20l £= &&, HELHEH)E JI=06t00F Stlt.)

11.2 Examination Records (Z Al J| )
For each examination, the following information shall be recorded.
(Z AU UAAM T2 BE2E IS0t 0F etCt)

a) date of the examination (Z At £ M)
b) name and/or identity and certification level (if applicable] for personnel performing the
examination.

(FAS £8Er X0l 08 4%, A L AT S3 (B8 s Y2))

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

(BF, PE(ED) A, T= 2T HUSE Tas AN 28, 18¥s9 Ay, =
SISEP V)

d) examination method, technique, procedure ldentification, and revision

Hanyang Inspection & Engineering, Ltd. F-HY-1P-04-02-1 Rev.0
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(BAtEE, JIE, XA A48 & IHE)

e) results of the examination (& At2] Z 1)

fol

f) procedure identification and revision. (2XtA 81S & HEHS)
g) liquid penetrant type (XXM & EH EF)
h) type (number or letter designation) of each penetrant, penetrant remover, emulsifier, and
developer used;
(AHEE 2 EFH FEH HAM, RtM, &M BBF (X L= 2XHEA))
i) map or record of indications (KIAI0 CHSt DI ¥ <«XI O)
j) material and thickness (R{& % SH)
k) lighting equipment (=& & XI)
11.3 An examination report shall be furnished to the client. Report of Liquid Penetrant Examination
will be used otherwise specified by the client.

(BA EOM= JHMHA MSE00F 8l D242l SEot LPAIE0] SlLH

HHBSEATAL EDAM LAS ALEEHLE)

=
TE'

1]
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Appendix 1: Control of Contaminants for Liquid Penetrant Examination
£ 1. HNEEELZAY S == 2al)

1.0 Scope (BE &)
This Appendix contains requirements for the control of contaminant content for all Liquid
Penetrant materials used on nickel base alloys, austenitic stainless steels, and titanium.
(0 B5M= LIZE=, LAHUOIE AHCHAZ & EIEENH AR 2=

HHMEEE MO0 et === &2 MOE ?et RFAXHE Ct.

Sh
=]

H
o

~—

2.0 Requirements (2 7 Atg)

2.1 Nickel Base Alloys (LIZ2igt 2
When examining nickel base alloys, all penetrant materials shall be analyzed individually for
sulfur content in accordance with SE-165, Annex 4. Alternatively, the material may be
decomposed in accordance with SD-129 and analyzed in accordance with SD-516. The sulfur
content shall not exceed 0.1% by weight.

(LIiZei=S B4 B2, 2= 84H= 2 20l ot SE-16521 £ 401 et &
Ct. = SD-12901 Mek 2oiE = AL SD-51601 et =42 =
)

—

Al

(=]
o2 =
tE .

B OtO4 OF Bt
ULH & =2 RAHL 0.1%E =M= et =L

2.2 Austenitic or Duplex Stainless Steel and Titanium
(LAHUOIE £= F2A AHQCA 2 L EIES)
When examining austenitic or duplex stainless steel and titanium, all penetrant materials shall
be analyzed individually for halogens content in accordance with SE-165, Annex 4.
Alternatively, the material may be decomposed and analyzed in accordance with SD-808 or
SE-165, Annex2 for chlorine and SE-165, Annex 3 for fluorine. The total halogens content
shall not exceed 0.1% by weight.
(LAHILIOIE = R2EA Aflelela 2 Y
282101 CHot(d SE-16521 £ 401 Mtet 220 & &
SD-808 L= SE-1652 £= 20 et Sl 24
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Report Form of Liquid Penetrant Examination (A)
REPORT OF LIQUID PENETRANT EXAMINATION Report No. :

oyswan HEEHAHAAEIDN o

Customer / Manufacturer Project Name / Unit

2=/ H R Z A B0

Project No. Item Name

ZAHS HEE

Part Name / No. DWG No.

SEo/HE oM

C1TRVNo. [l MPP No. [ ITP No. [ ] QP No. Rev. Oper. (Seq.) | Procedure No. & Rev. No. & XtA{/ Acceptance Criteria 22{7| %

Material Type (X &) : Thickness / Size (M /| )

Examination Phase (2! ALAI D) : Place of Exam.(Z& A& 4):

Surface Condition (= 2HE)) : [ ] As Welded ] As Ground [ ] As Machined [ ] As Rough Machined

[] As Flnal Machined

Date of the Exam.(Z At2) : | Examination Time (2/AFAIZF) :

Method / Type (2% / EEH): |___] Visible D Fluorescent D Solvent-Removable D Water-Washable

[] Post-Emulsifiable
Penetrant (£ £H|) Remover (A= #|) Developer (31 4HH))

Brand Brand Brand
Type Type Type
Batch No. Batch No. Batch No.
Apply Apply Apply
Penetrant Time min Remove Bleed Out Time min
category (2= Thermometer (== 4) Lux Meter (2= A|) category (2F=) | Black Light (Rt=| 1= ALS) | Light Equipment (=)
ID No. (B2 T) ID No. (22| )

Type (B 7 Model (&)

Model (22) Maker (H| Z= A

Maker (M| Z=AD Due Date (g N/A
Due Date (P& Intensity (Z5) Mot 5
Test Temp. (A|H2 ) e
Joint (part) No. OIS(EE)HZ Result(Z =) Interpretation(= 7 t) Remarks(H|12)

Examined & Evaluated By

@A 2 B Level(S = O Witnessed By (2 3| Xh
H Ab A [ Reviewed By (& £E%})
Revi d & Al d B ) "

e(v;‘ljgegg %cg;;rove . Level(S & [0 Witnessed By (2 =|Xh
s o &

[0 Reviewed By (&4 £E%})

Hanyang Inspection & Engineering, Ltd.

QF-PT-01-1(Rev.8)

Hanyang Inspection & Engineering, Ltd.

F-HY-1P-04-02-1 Rev.0
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Report Form of Liquid Penetrant Examination (B)

REPORT OF LIQUID PENETRANT EXAMINATION Report No. :

=$_E=|'é>|‘7='|AI-E_TI_A-I Page No. : of
Joint (part) No. O|S(EE)HE Result(Z2}) Interpretation(Z 7 }) Remarks(H|12)

Examined & Evaluated By
@A+ E2h

H AL A

Level(& 2

[ Witnessed By (2 3| xh

[ Reviewed By (&l £%})

Reviewed & Approved By

@HE 250

s 2 *

Leve(S=

O Witnessed By (23 Zp

[0 Reviewed By (&2l EX})

Hanyang Inspection & Engineering, Ltd.

QF-PT-01-1(Rev.8)

Hanyang Inspection & Engineering, Ltd.

F-HY-1P-04-02-1 Rev.0
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NDE Procedure for Other Equipment
6.0 VISUAL TEST (VT) PROCEDURE

This is the first non-destructive test which is done on the external and internal accessible parts.
6.1 VALIDITY

This instruction is applicable for identification of visual defects in welding units in HAVAYAR Industrial
Group or the contractor's workshops.

6.2 Responsibilities

The quality control operator is responsible for performing this test and the quality control
manager is in charge of supervision and the final approval.

NDE personnel shall be qualified, in accordance with SNT-TC-1A (ASNT). Only qualified and
certified Level Il or Level lll personnel will be done all examination and evaluation.

The vendor shall be responsible to for damages to property or for personal injuries which result
from the gross negligence of the Supervisor(s) while performing his duty.

6.3 Defects

Usually, the visual test done on the equipment and under-pressure parts shows the surface defects
on the parts and the weld. Below, different defects and their adjustments are mentioned:

6.4 Corrosion on the Materials Used

This defect is usually seen on the surface of the materials which are kept in a situation good for
corrosion for a long time Of course some of these effects can be created because of the improper
producing methods or situations. In this case the quality control operator can approve or not.

Approve the defect according to the related standards regarding to the range of the corrosion (of
course there is a defect called "Mill Scale" or "the factory oxidation" on most of the materials, which
is NOT considered as a surface- defect).

Note: In visual tests every kind of breaking, cutting, bending or crushing which is caused during
transferring or falling is not acceptable.

6.5 Weld under Cut
This is a common defect in welding which usually appears near the weld lines and is seen as
depression or sharp and disordered edges near the weld. These defects are caused mainly because
of the improper place of the welder, not adjusting the voltage and the ampere and also the improper
size of the selected filler and electrode. Those defects with the depth exceeding 0.8mm or 10% of
the base thickness, whichever less, are not acceptable. Undercuts with a length exceeding 10% of
the weld length shall be repaired.

6.6 Worm Hole (surface hydrogen bubbles)
This defect is usually seen as big or small holes on the weld's surface (sometimes this defect
appears on the middle layers which cannot be seen in visual tests). This defect is mainly appeared
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because of the grease on the welding surfaces, filters, electrodes or even the welder's gloves. To
remove this defect, the surface of the welds must ground and again the welding operation should
be performed.

6.7 Burn Trough
This defect is seen around the weld lines and on the metal surface as black or dark blue (according
to the metal) extended spots. This defect is mainly appeared as a result of the high ampere or the
uneven temperature on the parts/materials. To prevent this defect, it is better not to use high ampere
and to move the temperature of the melted area on the thicker parts.

5.8 Root & Cap Concavity
This defect is seen as a concavity on the root or the cap and it is usually caused as a result of the
high pace, low filtration and the improper electrode.

6.9 Spatters
This defect is seen as weld spatters on and around the weld line. This defect is mainly appeared
as a result of welding operation with high ampere. All spatters shall be removed prior to painting.

7.0 OPERATION DESCRIPTION AND THE PROCEDURE

Definition and Usage

This instruction is used for visual testing of the weld lines and other parts that must be tested in
this way. Visual test is considered as a non-destructive test. All the tests always begin with the
visual tests.

Testing Procedure

» Visual tests are usually done to define the condition of the surface, parallelism of two parts, the
appearance or the leaking problem. Also, the lucidity, clearness and existence of other materials
on the surface can be tested.

» Welds shall be examined visually before any other non-destructive examinations are performed.
All cracks, lack of fusion, surface slag /scale overlaps, undercuts, arc strikes and surface porosity
are unacceptable.

» The visual test must be done on all of the welded joints.

> All the weld surfaces must be cleaned by a wire brush (100% weld lines).

» Testing the fitting edges and its approval/non-approval (according to WPS) must be done before the
visual test.

> Welding Gauge is used to measure the weld dimensions.

> All surfaces to be welded shall be visually inspected: they shall contain no limitations or other
injurious defects.

» Structural attachment welds shall be continuous (skip welding not permitted). Filler welds shall
have a minimum leg length of 4 mm.

» The temporary welds shall be subsequently removed and ground flush with the base material, and
then inspected by non-destructive methods (magnetic particle or dye penetrant). On non-magnetic
materials, this examination shall be made by dye penetrant method.
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» Any defect found during this inspection shall be removed and repaired by a qualified welder using
welding procedures approved by the Contractor. The method of removing attachments shall not
injure the metal surface (i.e., they shall not be removed by hammering off).

» Defects that are outside of the applicable codes and standards, this specification, project
specifications or other requirements stated on the purchase order, shall be cause for rejection and
the manufacturer shall take such remedial action as is necessary to secure acceptance. Such work
shall be subject to the inspection agency approval and shall be at the sole expense of the
manufacturer.

» Complete repair of a weld is found by inspection to be unsound, or which are deposited from those
properly qualified, shall be rejected, completely removed from the equipment, and replaced using
an approved procedure.

» When welding is judged to be unsatisfactory by inspection agency, the individual responsibility for
the work shall be suspended from welding and all his work examined by non-destructive means.
Welding found to be unacceptable by the inspection agency shall be repaired. The individual may
be repaired assigned only after additional training, the completion of satisfactory requalification
tests, and with the approval of the inspection agency.

> All repairs shall be documented and shall be included in the Manufacturer’'s data book. Repairs
shall be advised to the inspection agency; the repair method, the welding procedure and welder
qualification, etc., shall be in accordance with this specification and shall be approved by the
inspection agency before any repair being initiated.

> Weld containing cracks shall be subject to additional non-destructive testing (Ultrasonic or
magnetic particle) and then, the extent of repair shall be decided by the inspection agency. Repair
welding will only be permitted after consideration of the nature and cause of cracking.

> Unacceptable defects shall be removed by chipping, grinding, machining or air-arc gouging. Where
air-arc gouging is used, all carbon, cooper and other debris, including carburized metal, shall be
removed by grinding or other mechanical methods approved by the inspection agency. Oxygen
gouging of quenched and tempered steels or other high strength steels is not permitted.

> For partial repairs, the cut-out portion shall be sufficiently deep and long to remove the defect. At
the ends and sides of the cut, there shall be a gradual taper from the base of the cut to the surface
of the weld metal. The width and profile of cut shall provide adequate access for re-welding. Special
care shall be taken to remove weld defects located at the root in order to obtain an acceptable root
gap.

» Prior to commencing any repair, the repair groove shall be examined by dye penetrant method in
accordance with ASME Code Section V to ensure all defects are removed.

» All repaired welds in joints shall be checked by repeating the original inspection procedure.

Different Tests

> Direct testing is a kind of visual test in which the distance between the eye and the material is
less than 24 inches and the vision angle is less than 30°. In this test one can use a mirror to adjust
the vision angle or the magnifying lens to enlarge the object. Also, there must be enough light
and a torch, a projector, etc. can be used, if needed. In normal situations, the light needed for the
visual testing is equal to 100 FC (1000 LUX) and in special situations like testing small parts, this
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amount increases to 50 FC. It is obvious that the eye of the tester must be well enough to see the
objects.

» Sometimes the visual tests are done indirectly and by the means of other
tools. For example, mirror, binoculars, microscope, baroscopic, or the optical fiber can be used.
Even in some cases using tools to perform the test is better than the direct visual test.

» Visual tests can be performed with helping lights, which is more than the environment light,
that is somehow a supplementary for the direct visual test. In this method by shining direct light
to the surface dark and light spots can be seen well. Light spots are defected parts. This method
is used for glass or transparent materials. The light of the environment must be unchanging while
testing. Classification of these defects is described in the employer's standards. Approval/ no
approval of the defects in the visual test is according to the standards or the contract.
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Report

Visual test reports are documented in "Visual Inspection Report" form. Name of the part, the date of the inspection, method
of inspection, the results and the general specification of the part must be included in the report.

Manufacture:
VISUAL INSPECTION —_—
Equipment : Serial No.: Sub Project: Form No.: Date:
Welding Process :
Result
Line No. Welders No. Joint Type Kind of Defect Remarks
Acc. Rep. Rej.
HAVAYAR TPI HE/DI PEDCO NISOC
. EPD/EPC
Vendor Third Party Ins. EPC Contractor Contractor(GC) Owner
Name: Name: Name: Name:
Date: Date: Date: Date:
Sign: Sign: Sign: Sign:
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8.0 PENETRATION TEST (PT)

The liquid penetrant examination method (Penetration Test) is an effective means for detecting
discontinuities which are open to the surface of nonporous metals and other materials. Typical
discontinuities detectable by this method are cracks, seams, laps, cold shuts, laminations, and

porosity.

In principle, a liquid penetrant is applied to the surface to be examined and allowed to enter
discontinuities. All excess penetrant is then removed, the part is dried, and a developer is applied. The
developer functions both as a blotter to absorb penetrant that has been trapped in discontinuities, and
as a contrasting background to enhance the visibility of penetrant indications. The dyes in penetrants
are either color contrast (visible under white light) or fluorescent (visible under ultraviolet light).

Requirements

» The detail and description of requirements for pre-examination and minimum time for drying and
etc. refer to ASME SEC. V Atrticle 6 (edition 2010, addenda 2012), (paragraph T-621.1).

> All necessary additional information will be provided on liquid penetration test report.

> All weld deposit overlay including clad restoring at weld seams, whether by manual or automatic
procedure, shall be 100% liquid dye penetrant examined in accordance with methods described in

ASTM E165.

» Weld deposit overlay machined surfaces shall be 100% PT on finished condition.
» All cracks and circular defects greater than 1.6 mm diameter in weld deposit overlay shall be
removed. Repaired areas shall be 100% re-inspected by liquid dye penetrant.

TABLE T-621
REQUIREMENTS OF A LIQUID PENETRANT EXAMINATION PROCEDURE
Essential Nonessential
Requirement Variable Variable

1dentification of and any change In type or family group of penetrant x

materials Including pevelopers, emulsifiers, et
Surface preparation (Anishing and cleaning, Including type ,

of cleaning solvent)
Method of applying penetrant X
Method of removing excess surface penetrant X
Hydrophilic or lipophilic emulsifier concentration and dwell time In X

dip tanks and agitation time for hydrophilic emulisifhers
Hydrophilic emulisifer concentration In spray applications x
Method of applying developer X
Minimum and maximum time periods between steps and drying alds x
Decrease In penetrant dwell time X
InCrease In developer awell time (Interpretation Time) X
Minimum light Intensity X
Surface temperature outside 40°F t0 125°F (5°C to 52°C) X

or as previously qualifhed
Performance demonstration, when required X
Personnel qualification requirements X
Materlals, shapes, or sizes t0 be examined and the extent of examination X
Post-examination cleaning technique ¢

General Comments
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> Dye penetration test on root passes after back chipping of the weld seems to be conducted after
satisfactory on visual check.

» Temperature of the part to be examined as a standard technique temperature of the part to be
processed shall not be below 50 °F (10°C) nor above 125° F (52°C ) throughout the examination
period.

» Surface preparation of parts before PT inspection shall meet the requirement ASME SEC V (edition
2010, addenda 2012) CHAPTER T-642

» The surface to be examined and all adjacent area within at least 25 mm shall be dry and free from
all dirt, grease, lint, scale, welding flux, spatter and oil or other extraneous matter that could obscure
surface indication and interfere with the examination. Excessive weld ripples, unevenness, etc.
with may interfere with the evaluation of discontinuities shall be ground smooth.

Examination Medium
Using 3 special kinds of liquid sprays is essential to conduct PT which detail is indicated as below:

> “Cleaner” (thinner) is a transparent liquid spray that utilized to clean the Surfaces of the welded
joints prior to the test and remove the excess penetrant on surface.

> “Dye penetrant” is a red color liquid spray, which indeed its usage is to penetrate into the smallest
cracks of the weld joints. Applying method for penetration material is spraying and shall meet the
requirement ASME SEC V (edition 2015), chapter T-671.

> “Developer” is a white liquid spray, which indeed shows the defects of weld areas.

» Penetrant material to be used or applied on austenitic stainless steel or titanium, chlorine and
fluorine content shall be less than 1% by weight. In addition, in this case certificates of examination
material shall be provided.

» PT materials is solvent washable type.

» Brand name of PT material is MAGNUFLUX (cleaner=SKC-S type & developer=SKD S2 type &
penetrant=SKL-SP1 type). Irrespective of method or system all component materials (penetrant,
cleaner and developer) shall be from the same brand or manufacture’s system. Interchanging or
use of penetrant, developer & developer from different brand or manufacture shall not permitted.

» Excess water washable penetrant shall be removed with water spray. The water pressure shall not
exceed 50psi and the water temperature shall not exceed 43 centigrade.

» Method of applying developer is done by spraying that provides a thin surface coating is obtained
over entire surface being examined.

> Developer dwell time for final interpretation shall made within 10 to 60 min after the requirement of
ASME SEC V (edition 2015), T-675.3 are satisfied. If bleed out does not alter the examination
results, longer period is permitted. If surface to be examined is large enough to preclude complete
examination within the prescribed or established time, the examination shall be performed in
increments.
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TABLE T-672 MINIMUM DWELL TIMES
Dwell Times [Note (1)1
(minutes)
Material Form Type of Discontinuity Penetrant
Aluminum, magnesium, steel, brass Castings and welds Cold shuts, porosity, lack of fusion, 5
and bronze, titanium and high- cracks (all forms)
temperature alloys
Wrought materials — extrusions, Laps, cracks 10
forgings, plate
Carbide-tipped tools Brazed or welded Lack of fuslon, porosity, cracks 5
Plastic All forms Cracks 5
Glass All forms Cracks 5
Ceramic All forms Cracks 5
NOTE:

(1) For temperature range from 50°F to 125°F (10°C to 52°C). For temperatures from 40°F (5°C) up to 50°F (10°C), minimum penetrant dwell
time shall be 2 times the value listed.

>

>

>
>

Minimum light intensity of 500 LX is required to ensure adequate sensitivity during the examination
and evaluation of indication.

Performance demonstration of above PT material shall meet the requirement related data sheet
that has been attached.

Hydrophilic or lipophilic emulsifier information is not applicable for water washable method.
Cleanliness shall be maintained after completion of welding. All Rods, flux and foreign materials
shall be removed from the equipment of piping.

Personnel Qualification

» Qualification of personnel for dye penetration test is according to SNT-TC-1A (at least level 1) 1996
edition with 1998 or similar.
» Interpretation shall be performed by personal qualification according to SNT-TC- 1A, level Il or IIl.

Penetration Test Procedure

Prior to start the PT the entire joints surfaces and all adjacent areas within at least 25.4 mm shall
be reform any rust, grease, burs, etc.

After cleaning and drying of the surface to be examined shall be accomplished by normal
evaporation or with forced hot or cold air. A minimum period of time shall be established to ensure
that the cleaning solution has evaporated prior to application of the penetrant.

Pressurized air would take away the dust & burs. Air should be clean and shall not contain ail,
water or dirt.

The targeted area which will undergo the test shall be cleaned-out by using a cleaner spray, using
cleaner spray would remove all the probable grease and Residue stock to the joint areas.
Cleaning the surface by using pieces of fabrics and also be dried-out (minimum drying time 5 min.),
so that the surface is completely ready to start the test.

4.5-5) At this stage the red liquid spray will be applied (PENETRANT) after which that the liquid
Penetrates into the cracks, which could take about 5 minutes for welds & min. 10 minutes for forging
and plates to penetrate into the cracks.
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Before Appling the cleaner spray for removing all applied PENETRANT, area should be completely
Dried-out.

At this stage the surface metal is completely cleaned and dried so that the area is ready to apply
the developer.

After spraying the developer, one should wait for at-least 10 minutes up until the liquid completely
issue out of the Cracks and only at that time, we could see the probably cracks & fractures.

Study of Weld Defect such as pin holes and etc. is according to acceptance criteria: ASME Sec.
VIII. Div. 1 appendix 8. (Edition 2015)

After grinding the defected areas, it should be inspected by PT and to assure that the defects are
completely repaired, all the above stages should be again applied by PT to the welded areas. Re—
inspection by PT is in accordance with this procedure.

The area & distance of spraying should be carefully measured in order to be most effective.

Post examination cleaning:

Post-examination cleaning shall be performed as soon as possible after the examination. Solvent
or water, as applicable, shall be used to remove the residual penetrant and developer by spraying,
wiping with cloths, or brushing.

Evaluation and Acceptance Standards

>

>

The reference for evaluation & interpretation will be done according to ASME SEC VIII, Div. 1, and
APP.8 (edition 2015).
The examination shall be evaluated and reported by qualified personnel.

Safety Precautions

>
>

The area of the test should be completely cleaned and covered to avoid the wind.

Avoid contact with skinned eyes. In case of contact with eyes, rinse And Seek Medical device.
During performance, do not eat, drink or smoke. Wear suitable gloves and eye/face Protection.
Contains no CFC propellant. Non-flammable propellant. Protect from sunlight, which do not expose
to temperatures in excess of 50°C according to ASTM-E 165 Minimum temperature for PT test is
15°C.

Reports

Finishing the test procedures, all the observations and analysis must be recorded in the
Penetration Test Report form and after being signed by the quality control manager, the relevant
inspector must confirm it and it must be kept in the project documentations.

Some information which must be recorded in the PT test report is: parts' materials, the name of the
weld line or the part, reports conclusion, the kind of the defect (if any), etc.
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Manufacture:
@ HAVAYAR PENETRATION TEST Client:
Equipment : Serial No.: Sub Project: Form No.: Date:
Reference :
Time(min. Result
Joint Material ( ) Type of Acceptance Remark
Name Pen. | Deve. | Defect | Acc. Rep. Rej. Criteria
HAVAYAR TPI HE/DI PEDCO NISOC
. EPD/EPC

Vendor Third Party Ins. EPC Contractor Contractor(GC) Owner
Name: Name: Name: Name:
Date: Date: Date: Date:
Sign: Sign: Sign: Sign:
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9.0 RADIOGRAPHY TEST PROCEDURE

General

Surface Preparation

Surfaces shall satisfy the requirements of the applicable materials specifications, with additional
conditions, if necessary, by any suitable process to a degree that surface irregularities cannot mask
or be confused with discontinuities. Maximum weld reinforcement shall not exceed the values given
in ASME, Sec. VIII Div-1 UW-35 (edition 2015).

Methods of Identification
The method shall be used to produce permanent identification to the radiographies traceable to the
contract, components, welds or weld seams, or part numbers, as appropriate. This identification mark
shall not obscure the area of interest.

Radiation Back Scatters

As per ASME, Sec. V, T223, a lead symbol B with minimum dimensions of % in. In height and 1/16
in. in thickness. Shall be attached to the back of each film holder during each exposure to determine
if back scatters radiation is exposing the film.

If a light image of the "B" letter appears on a darker background of the radiograph, the radiograph
shall be considered unacceptable. In this case the protection against backscatters must be improved
and the film retaken.

Personnel Qualification

Personnel performing radiography examination to this procedure shall be qualified and certified by
IRAEO, (Islamic Republic Atomic Energy Organization) also shall meet the requirements of SNT-
TC-1A at least level Il (1996 Edition with 1998 ad.). Film interpreter shall have level || as a minimum.

Operation of radiographic generators will be undertaken by trained SNT-TC-1A level | radiographic
machine operators.

Radiographer and his assistant radiographer must have at least a degree equivalent to ASNT-SNT-
TC-1A and 3 years and 2 years of relevant practical experience in the construction of oil and gas
projects and facilities, respectively.

Also, the X-ray interpreter must have at least a certificate equivalent to ASNT-SNT-TC-1A with 5
years of relevant film reading experience in the construction of oil and gas projects and facilities.

Safety. Before performing radiography, the personnel must be trained for using GAMA-Ray, They
will be obliged to wear the dosimeter films badge.

Equipment and Materials
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Film

Any commercially available industrial radiography films may be used in accordance with SE 1815
(ASTM) standard test method for film system in industrial radiography. Radiography film for carbon
steel and stainless-steel equipment shall be ultra-fine grain (Kodak type M or D4 (AGFA
GEVAERT)). The film length shall be 150 mm minimum.

The film treatment shall be in accordance with the film supplier recommendations to fulfill the EN 584-
1 category requirements.

In radiographing a continuous length of weldment with separate films, the separate films shall overlap
at least 10 mm to ensure that no portion of the weld length remains unexamined.

Lead Screens
Definition: the two thin lead sheets on both sides of a radiography film are called lead screens or
intensity screens.

Reasons for using intensity lead screens:

> By using these screens, the exposure duration decreases.
» By using these screens scattered radiant cannot reach the film from the floor.
» These screens can somehow protect the films.

Image Quality Indicator (IQl) Design
Penetrometers shall be either the whole type or the wire type and shall be manufactured and
identified in accordance with the requirements or alternatives allowed in SE 142 or SE 1025 (for
hole type) and SE-747 (for wire type), and appending. ASME V (edition 2015) & ASME Sec VI Div.
| (edition 2015) standard penetrometers shall consist of those in table T-233.1 for hole type and
those in table T 233.2 for wire type (Wire type QI shall be used for welds).

Densitometer
Densitometer shall be used for assuring compliance with film density requirements and
densitometer calibration shall be verified by comparison with a calibrated step wedge film traceable
to a national standard.

Calibration certificate shall be provided.

Cassette
Flexible PVC or rubber type cassette shall be used and film holders shall be light tight.

Film Viewing llluminator
Film viewing illuminator shall provide sufficient light for comfortable viewing. Film viewing illuminator
should provide sufficient light intensity to penetrate 4.0 densities. The brightness of surroundings
should be about the same as the area of interest in radiograph. Single-film viewing shall be used,
and the film density shall be in the range of 2.5 to 3.5.

Shim
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The shim dimensions shall exceed to penetrometer dimensions such that the outline of at least
three sides of the penetrometer images shall be visible in radiographies.

Calibration
Source Size
The equipment manufacturers or suppliers’ publications, such as technical manuals, decay curves,
or written statements documenting the actual or maximum source size or focal point, shall be
acceptable as source size verification.

Step Wedge Film and Densitometer
The density of step wedge comparison film and densitometers calibration shall be verified by
comparison with a calibration step wedge film traceable to a national standard. The densitometer
shall be calibrated in accordance with paragraph 5 of SE-1079- calibration of transmission
densitometers.

Examination

Source Selection of Radiation Energy

Gamma Radiation

The recommended minimum thickness for which radio-active isotopes may be used as follow:

Material Minimum thickness of Iridium192 cobalt 60
Steel 0.75in 1.5in
Copper or high nickel copper 0.65in 1.3in
Aluminum 2.50in -

The maximum thickness for the use of radioactive isotopes is primarily dictated by exposure time,
therefore; upper limits are not shown. The minimum Recommended thickness limitation may be
reduced when the radiography techniques are used to demonstrate that the required radiography
sensitivity have been obtained, by purchaser approval.

Special Conditions
When special conditions do not make it practical to perform radiography within the limitations outlined
in above table, the procedure shall be proved satisfactory by actual demonstration of penetrometer
resolution on the minimum thickness of the material radio graphed.

Direction of Radiation
The direction of the central beam of radiation shall be centered on interest When-ever practical.

Geometric Un-sharpness
Geometric un-sharpness of the radiograph shall be determined in accordance with ASME Sec. V
Article2
Fd

V"D
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Where:

Ug: Geometric un-sharpness.

F': Source size: the maximum projected dimension of the radiating source (or effective focal point)
in the plane, Perpendicular to the distance from the weld or object is subjected to radiography.

D : Distance from source of radiation to weld or object being radio graphed.
d: Distance from source side of weld or object being radio graphed to the film.

When required by the referencing code section geometric Un-sharpness of the radiography shall
not exceed the following:

The geometrical un-sharpness shall not exceed 0.2 mm.

Radiography Techniques
A single-wall exposure technique shall be used for radiography whenever practical. When it is not
practical to use a single-wall technique, a double-wall technique shall be used as alternative.

Single Wall Viewing

> In single wall viewing technique, the radiation passes through only one wall of the weld (material),
which is viewed for acceptance on the radiograph. Source side markers shall be used when
radiography the following:

» Flat components or cylindrical castings curved or side is toward the source and when the
“source-to-material” distance is less than the inside radius of the castings. Curved or spherical
castings or welding whose convex side is toward the source.

» Film side markers shall be used when performing radiography, either curved or spherical
components whose concave side is toward the source and when the “source-to material”
distance is greater than the inside radius.

» Either side markers shall be used when radiography either curved or spherical components
whose concave side is toward the source and the “source-to-material” distance is equal to the
inside radius of the component.

Double Wall Viewing
For double-wall viewing, at least one location marker shall be placed on the source side surface
adjacent to the weld (or on the material in the area of interest) for each radiograph.

Mapping
Mapping the placement of location marks when inaccessibility or other limitations prevent the
placement of markers as stipulated in ASME Sec. V (edition 2015) article 2T-275.1 and T-275.2
a dimensioned map of the actual marker placement shall accompany the radiographs to show
that full coverage has been obtained such as:
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» Seam weld no. & film no.
> Welder stamp
» Weld thickness
» Location mark
» Client name
» Radiography date
> Item No.
» Repair & Re-shooting marker (R1, R2...)
» “F” marker when penetrometer is placed on film side.

Location markers (ASME Sec. V (edition 2015) article 2fig.T-275- attached) which are to appear
as radiography images on the film, shall be placed on the part (not on the exposure
holder/cassette). The identification marks shall include, project identification, equipment Tag No.
and date of testing.

Traceability: all longitudinal and circumferential weld lines shall be properly numbered. During
the radiography test, start and end points shall be clearly indicated.

Penetrometer/(1Ql) Selection
IQI's Material shall be selected from either the same alloy material group or grade as identified in
ASME Sec. V (edition 2015), SE.1025. For welds joining dissimilar materials or filler metal the 1Ql
material shall be selected based on materials group 1 (SE. 1025-7.3.4).

Size:

The designated hole penetrometer with essential hole or designated wire diameter shall be as
specified in ASME Sec. V (edition 2015).

Article 2 table T-276. A Smaller hole in a thicker Penetrometer may be substituted for any section
thickness listed in table T-276, provided equivalent penetrometer sensitivity (EPS) is maintained
and all other requirements for radiographies are met. In determining sensitivity any allowable weld
reinforcement should be accounted. For welds with strips or backing rings, the thickness of
backing ring is not regarded in determination of sensitivity.

Number of penetrometers:

When one or more film holders are used for an exposure, ate least one penetrometer imager shall
appear on each radiograph.

If the requirements of T-282 are met by using more than one penetrometer, one shall be
representative of the lightest area of interest and the other the darkest area of interest.

The intervening densities, on the radiograph, shall be considered as having acceptable density.

Placement of penetrometers:
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Penetrometer shall be placed adjacent to the weld seam in accordance with ASME Sec. V,

Para. T 277.1
Sensitivity:

The sensitivity required using wire type 1QIl shall be 2%.

Part thickness at 1Ql location:

Where inaccessibility prevents hand placing the penetrometer (s) on the source side, it shall be
placed on the film side in contact with the part being examined. A lead letter “F” shall be placed

adjacent to or on the penetrometer (s).

Film Processing

After performance of radiography all films shall be developed as below sequence for manual

processing:

a) Developer

Replenishment rates and renewal of solutions shall be done according to manufacturer's

recommendation.

> 5to 8 minutes in 20 °C
b) Stop bath in 20 °C

When the temperature is higher or lower, development line must be changed and manufacturer's

recommendation should be followed.

c) Fixing
> Hangers should be agitated vertically for 10 to 20 seconds and again at the end of the
first minute in order to obtain uniform fixing.
> At least twice clearing time to 15 minutes.
d) Washing
> Clean running water hourly flow.
> Care should be taken not to over wash the films.
> 16 ~30 °C
e) Drying
> Warm, filtered or circulating air dries the film.
> 30 to 45 minutes in ambient temperature to 60 °C
Evaluation

Quality of Radiographies
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All radiographies shall be free from mechanical, chemical, mechanical or the blemishes to the
extent that they do not mask and are not confused with the image of any discontinuity in the area
of interest of the object being radio graphed.

Radiography Density

The transmitted film density through the radiographic image of the body of the appropriate hole
penetrometer or adjacent to the designated wire of a wire penetrometer and the area of interest
shall be 2.0 minimum for radiographies made with a gamma ray source. A tolerance of 0.05 in
density is allowed for variations between densitometer readings (ASME Sec. V Art. 2 (edition
2015) paragraph. T-282-1, T-282).

1Ql (penetrometer) Sensitivity Film Density

IQI (penetrometer) sensitivity film density shall be within a range of 2.5 to 3.5 radiography shall
be performed with a technique of sufficient sensitivity to display the hole penetrometer image and
the 2T hole, or the designated wire of a wire penetrometer, which are essential indications of the
image quality of the radiograph. The sensitivity maximum shall be according to Table-6.

Table 6. Image quality indicator sensitivities

Specimen thickness QI sensitivity
(mm) (%, maximum value)
3 3.0
6 25
125 2.0
25 1.7
40 1.5
50 1.8
4] i1
100 1.0
150 0.9

Extent of Examination
The extent of examination shall be according to NDT table and following the requirements of the
code and relative client specification.

Acceptance Standards

Refer to ASME Sec VI, Div. 1 (edition 2015)-UW-51(b) a) Butt welded joints surfaces shall be
sufficiently free from coarse ripples, grooves, overlaps and abrupt ridges and valleys to permit
proper interpretation of radiographic and the required nondestructive examinations.

If there is a question regarding the surface condition of the weld when interpreting a radiographic
film, the film shall be compared to the actual weld surface for determination of acceptability.
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Indications shown on the radiographies of welds and characterized as imperfections are un-
acceptable under the following condition:

1) Any indications characterized as a crack or zone of incomplete fusion or penetration.
2) Any other elongated indication at radiography, which has length greater than:

(a) 1/4 in. (6mm) for t up to 3/4 in. (19mm)

(b) 1/3 t for t from 3/4 in. (19mm) to 2 1/4 in. (57mm)

(c) 3/4 t (19mm) for t over 2 1/4 in. (57mm)

Where:
t= thickness of weld excluding any allowable reinforcement.

3) Any group of aligned indications that have an aggregate length greater than t in a length of 12t
, except when the distance between the successive imperfections exceed 6L where L is the length
of the longest imperfection in the group.

4) Rounded indications in excess of that specified by the acceptance standards given in ASME
sec. VIII, DIV I, (edition 2010, addenda 2012).

Note: spot RT shall be done as per ASME Sec. VIII, Div. 1 (edition 2015) UW-52; however, the
acceptance criteria shall be according to UW-51 (as specification).

Record

> Each radiography shall be documented on the format radiography examination on report
form. The report shall be signed and dated by the Qualified and certified personnel, whom
evaluate the results of radiographies.

> The following radiography records shall be maintained as agreed upon between
purchaser and supplier.

> Radiography standard shooting sketch.

> Weld repair documentation.

> Film

> Film interpretation record containing as a minimum:

o Disposition of each radiography (acceptable or reject-able).

o If reject-able, cause for rejection.

o Surface indication verified by visual examination (mold, mark, etc.)

o Signature of the film interpreter.

> An original radiography examination and original films report and RT. Films shall be

prepared and furnished by NDT. Contractor to the client. Report of radiography examination
(Exhibit-1) will be used unless otherwise specified by client.
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> Type, power and focal size of the y-ray camera shall be indicated in test report.
Report
Quality Control Code No: Date & Rev:
@ HAVAYAR Radiographic Test Report [Roooio: Date:
Page: of
Item RT Weld Weld Welder | THK Film Film ACC | RP. | RS. | RET. | Type of | Remark
No. No. Location | No. No. (mm) | Length | Segment | . Defect/
Lengt
JUDGMENT: ACC:Accept, RP:Repair, RS:Reshoot, RET:Retake
Type of Defect:

SL:Slag line, LF: Lack of Fusion, LC: Longitudinal Crack, FM:Film Mark, CU:Cap Under Cut, SP:Spherical Porosity, CL:Cold Lap, TC:
Transverse Crack, IW: Incomplate Weld, RU: Root Undercut, CP:Cluster Porosity, LP: Lack of Penetration, CC: Crater
Crack, EP: Excess Penetration, HB: Hollow Bead, PH: Pin Hole, WH: Worn Hole, RC: Root Concavity, SC:Shrinkage Cavity, Sl: Slag
Inclusion

Remark:
HAVAYAR TPI HE/DI PEDCO NISOC
Vendor Third Party Ins. EPC Contractor Ezr?t/rlezlstgr(GC) Owner
Name: Name: Name: Name:
Date: Date: Date: Date:
Sign: Sign: Sign: Sign:
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10.0 ULTRASONIC TEST PROCEDURE

Scope

This procedure describes the Ultrasonic examination method and acceptance standard of welds
in steel for construction of Air Receiver that to be fabricated in HAVAYAR Industrial Group Co.
and meet the requirement of ASME code section VIII, ASME B 31.1 and section V.

Personnel Qualif

ication

All personnel who will perform non-destructive examination shall be qualified and certified as level
Il in accordance with the requirements of ASNT recommended practice SNT-TC-1A.

General Requirement

Applicable Parts

1. On all pressure resistance welds that cannot be radiography tested.
2. When thickness is greater than 50 mm on all pressure resistance welds after hydro test.
3. When other tests do not give clear and entirely comprehensive results.

4. UT of head
Equipment

knuckle.

SITESCAN 140 is a Pulse-echo
A-scan; direct contact type ultrasonic equipment is used. It's capable to receiving & presenting
reflects pulses on its screen. All instruments shall be calibrated for the examination specified
herein and shall be capable of meeting the requirements of screen height linearity and amplitude
control linearity in paragraph 5.1.

Search Units

Straight or angel beam probes are the search units with commercial name of ORION. Angel
beam probes exist in 45°, 60° and 70°. The search unit size shall be selected according to the

following table:

Straight Beam

Material Thickness Frequency
(mm) (MHz)
254 or less 4orb
Over 254 2or4
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Angle Beam
Material Thickness Frequency Search Unit Angle
(mm) (MHz)

12.5 or less 4or5 70°

12510254 2or4 60°, 70°
over 254 2or4 45°  60° or45° [70°

Search units with contoured contact wedges may be used to aid ultrasonic coupling.

Frequency

This examination shall be conducted with a pulse-echo ultrasonic instrument capable of generating
frequencies over the range of at least 1 MHz to 5 MHz. Instrument operating at other frequencies
may be used if equal or better sensitivity can be demonstrated and documented.

Screen Height Linearity
The ultrasonic instrument shall provide linear vertical presentation within + 5% of the full screen
height for 20 % to 80% of the calibrated screen height.

The procedure for evaluation screen height linearity is provided in appendix | of article 5, ASME
Code Sec. V and shall be performed at the beginning of each period of extended use (or every 3
months, whichever is less).

Amplitude Control Linearity

The ultrasonic instrument shall utilize an amplitude control, accurate over useful range to + 20 % of
the nominal amplitude ratio, to allow measurement of indications beyond the linear range of the
vertical display on the screen. The procedure for evaluation amplitude control linearity is given in
appendix Il of article 5, ASME. Code Sec.V and shall be performed at the beginning of each period
of extended use (or every 3 months, whichever is less).

Coupland

SAE No.20 or No.30 motor oil, glycerin, pine oil, water, walls paper adhesive or water base paste
shall be used. Coupland’s may not be comparable to one another and Couplet shall be used for
calibration and examination.

Calibration

Basic Calibration Block (s)

The basic calibration reflectors shall be used to establish a primary reference response of the
equipment. The basic calibration reflectors may be located either in the component material
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or in a basic calibration block. Where the block thickness +1 in. spans two of the weld thickness
ranges shown in fig.1, the block’s use shall be acceptable in those portions of each thickness range
covered by 1 in.

Basic calibration blocks shall be of similar metallurgical structure and the same or an equivalent p-
number grouping as the finished component for the purposes of this, p-numbers 1, 3, 4 & 5
materials are considered equivalent.

System Calibration:

The calibration shall be calibrated according to the following explanation:
Angle Beam Calibrations:

The calibration shall provide the following measurements. (Refer to Article 4, Appendix B, ASME
Code Sec.V)

1) Sweep range calibration

)
2) Distance- amplitude calibration
)

3) Position calibration

(
(
(
(4) Echo amplitude measurement from the surface notch in the basic calibration block when an
electronic amplitude correction device is used, the primary reference response shall be equalized

at a nominal constant screen height at or between 40 to 80 % of full screen height over the distance
range to be employed in the examination.

Straight Beam Calibrations:

The calibration shall provide the following measurements. (Refer to Article 4, Appendix C, ASME
Code Sec.V)

(1) Sweep range calibration

(2) Distance-amplitude correction When an electronic distance-amplitude correction device is
used, the primary reference response shall be equalized on the basic calibration block at a screen
height between 40% and 80% of full screen height over the distance range to be employed in the
examination.

Calibration:

Shall be performed prior to use of the system in the thickness range under examination. A
calibration check shall verify the sweep range calibration and distance amplitude correction.

Sweep Range Correction:
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If a point on the DAC curve has moved on the sweep line more than 10% of the sweep reading or
5% of full sweep, whichever is greater, correct the sweep range calibration and note the correction
in the examination record. If reflectors are recorded on the data sheets, those data sheets shall be
voided and a new calibration shall be recorded. All recorded indications since the last valid
calibration or calibration check shall be re-examined with the corrected calibration and their values
shall be changed on the data sheets.

DAC Correction:

If a point on the distance-amplitude correction (DAC) curve has decreased 20% or 2 dB of its
amplitude, all data sheets since the last calibration check shall be marked void. A new calibration
shall be made and recorded and the area covered by the voided data shall be re-examined. If any
point of the distance-amplitude correction (DAC) curve has increased more than 20% or 2 dB of
its amplitude, all recorded indications since the last valid calibration or calibration check shall be
re-examined with the corrected calibration and their values shall be changed on the data sheets.

Examination Procedure

WELD and HAZ

General Requirements

The scanning shall be performed at gain setting at least two times the primary reference level.
Evaluation shall be performed with respect to the primary reference level. The volumes shall be
scanned by straight and angle beam techniques as described in detail in para.7.1.2. and 7.1.3.
Two angle beams, having nominal angles of 45° and 60° with respect to a perpendicular to the
examination surface, shall generally be used. Other pairs of angle beams are permitted provided
the measured difference between the angles is at least 10°.

Angle Beam Method

Scanning shall be made basically from outside surface of the vessel by direct contact method.
The angle beam shall be directed at approximate right angle to the weld axis from two directions
where possible to detect the reflectors oriented parallel to the weld. In addition, the angle beam
shall be directed essentially parallel to the weld axis to detect the reflectors-oriented transverse
to the weld. The search unit shall be manipulated so that the ultrasonic energy passes through
the whole volumes of weld and heat affected zone (20 mm) of base metal.

Straight Beam Method
I.The heat affected zone and weld where practicable shall be scanned with the straight beam
search unit. The scanning shall be performed at a gain setting of at least two times the primary
reference level and evaluation shall be performed with respect to the primary reference level.
II.The scanning of the adjacent base metal shall be performed to detect reflectors that affect
interpretation of angle beam results, and is not to be used as an acceptance rejection examination.
Locations and areas of such reflectors shall be recorded.
Angle Beam Examination
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The refraction angle of the angle beam transducer shall be measured using IIW standard
calibration block. The tolerance of the refraction angle shall not be more than + 2°.

Scanning Sensitivity
The scanning shall be performed at a gain setting at least two times the primary reference level
and evaluation shall be performed with respect to the primary.

Detection of Defects Parallel to the Weld

The angle beam shall be directed at approximately right angle to the weld axis from two directions
where possible. The search unite shall be manipulated so that the ultrasonic beam passes through
the required volumes of weld and adjacent base metal.

Detection of Transverse Defects
The angle beam shall be directed parallel to the weld axis. The search unit shall be manipulated
so that the ultrasonic beam passes through the all of the volume to be examined.

Surface Condition

v Base Metal: The base metal on each side of the weld shall be free of weld spatter, surface
irregularities, or foreign matter that might interfere with the examination.
4 Weld Metal: Where the weld surface interferes with the examination, the weld shall be

prepared as needed to permit examination.
Extent of Scanning

Examination Coverage

The volume shall be examined by moving the search unit over the examination surface so as to
scan the entire examination volume.

Each pass of the search unit shall overlap a minimum of 10 % of the transducer dimension
perpendicular to the scan.

Rate of Search Unit Movements

The rate of search unit movement for examination shall not exceed 6 in. /sec unless calibration is
verified at scanning speed.

Length Measurement

The length of the reflector shall be obtained by recording the position from reference line and the
location along the length of weld as determined by 50 % of DAC for each of reflector.

BASE METAL

General requirement

The equipment shall be of the pulse-echo straight beam type. The transducer is normally 1 to 11/8
in. [25 to 30 mm] in diameter or 1 in [25 mm] square; however, any transducer having a minimum
active area of 0.7 in2 [450 mm2] may be used. The test shall be performed by direct contact
method.




B

e S Ol g (N9 cbligS S NS
“ PV oo 4l g oY e — G/ ==

\%
m, S (A5 2 § o)) ST Hgu o8 Sl = 1 S HAVAYAR

NISOC .
(BK-HD-GCS-CO-0008_03 J/ﬁ)/}ﬁ) INDUSTRIAL GROUP
TObow oyl NDE PROCEDURE
¥ VF— VAF 033p | oo dw | owifisle | Othew | &y | Fise gy | Juw | 4 73 31 80 :amio oyl
BK GCS HY 120 QC PR 0004 V01

Test Conditions

The examination shall be conducted in an area free of operations that interfere with proper
functioning of the equipment. Plate surface shall be clean and smooth sufficiently to maintain a
reference back reflection from the opposite side of the plate at least 50% of the full-scale during
scanning.

The surface of plates inspected by this method may be expected to contain a residue of oil or
rust or both. Any specified identification which is removed when grinding to achieve proper
surface smoothness shall be restored.

Apparatus

The amplitude linearity shall be checked by positioning the transducer over the depth resolution
notch in the IIW or similar block so that the signal from the notch is approximately 30% of the
screen height, and the signal from one of the back surfaces is approximately 60% of the screen
height (two times the height of the signal from the notch).

A curve is then plotted showing the deviations from the above-established 2:1 ratio that occurs
as the amplitude of the signal from the notch is raised in increments of one scale division until
the back reflection signal reaches full scale, and then is lowered in increments of one scale
division until the notch signal reaches one scale division.

At each increment the ratio of the two signals is determined. The ratios are plotted on the graph
at the position corresponding to the larger signal. Between the limits of 20% and 80% of the
screen height, the ratio shall be within 10% of 2:1. Instrument settings used during inspection
shall not cause variation outside the 10% limits established above.

Procedure
Unless otherwise specified, ultrasonic examination shall be made on either major surface of the
plate.

Test Frequency

A nominal test frequency of 2 1/ 4 MHz is recommended. When testing plates less than 3/4 in.
(20mm) thick a frequency of 5 MHz may be necessary. A clear, easily interpreted trace pattern
should be produced during the examination.

Scanning

Scanning shall be along continuous perpendicular grid lines on nominal 9-in. [225-mm] centers,
or at the option of the manufacturer, shall be along continuous parallel paths, transverse to the
major plate axis, on nominal 4-in.

[100-mm] centers, or shall be along continuous parallel paths parallel to the major plate axis, on
3-in. [75-mm] or smaller centers. Measure the lines from the center or one corner of the plate
with an additional path within 2 in. [50 mm] of all edges of the plate on the searching surface.
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Test shall be started with adjusted instrument that will produce a first reflection from the opposite
side of a sound area of the plate from 50% to 90% of full scale. Minor sensitivity adjustments may
be made to accommodate for surface roughness.

When a discontinuity condition is observed during general scanning adjust the instrument to
produce a first reflection from the opposite side of a sound area of the plate of 75 + 5% of full
scale. Maintain this instrument setting during evaluation of the discontinuity condition.

Thickness Measurement
Procedures used for ultrasonic examination for thickness determination shall conform to the
following standards in Article 23, as applicable:

a) SE-114 Recommended Practice for Ultrasonic Pulse-Echo Straight-Beam Testing by the
Contact Method

b) SE-797 Standard Practice for Thickness Measurement by Manual Contact Ultrasonic
Method

Acceptance Standards

This standard shall apply unless other standards are specified for specific applications within this
division.

ASME Section VIII Div.1

All imperfections that produce an amplitude greater than 20% of the reference level shall be
investigated to the extent that the operator can determine the shape, identity and location of all
such imperfections and evaluate them in terms of the following acceptance standards.

I.Imperfections that are interpreted to be cracks, lack of fusion or incomplete penetration is
unacceptable regardless of length.

[ILAll other linear type imperfections are unacceptable if the amplitude exceeds the reference level
and the length of the imperfection exceeds the following.

. 1/4” (6mm) for T up to 3/4”

. 1/3T for T from 3/4” to 2 V2* (19mm to 57mm);

. 3/4” for T over 2 V4" (57mm)

1 Where T is the thickness of the weld excluding any allowable reinforcement.

For a butt weld joining two members having different thickness at the weld, T is thinner of these
two thicknesses. If a full penetration weld includes a fillet weld, the thickness of the throat of the
fillet shall be included in T.

ASME Sec.V

Acceptance-rejection standard, Imperfections that cause an indication greater that 20% of the
reference level shall be investigated to the extent that the ultrasonic examination personnel can
determine their shape, identity, and evaluate them in terms of | and .

I.Crack, lack of fusion or incomplete penetration is unacceptable regardless of length.
[1.O0ther imperfections are unacceptable if the indication is unacceptable regardless of length.
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o 1/4” for Tup to 3/4 “

) 1/3T for T from 3/4” to 21/4”

) 3/4” for T over 2 1/4”

2 Where T is the thickness of the weld being examined. If the weld joins two members,

having different thickness at the weld. T is the thinner of these two thicknesses.

Post Cleaning
If examination carried on before welding, the area shall be cleaned with brushing, washing or any

other way that cannot produce any problem either for base metal or welding or weld metal.
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Report

The result of ultrasonic examination shall contain following information as minimum:

Project Name & No., Client, Report No., Request No., WPS No., Procedure No., Test technique,
Probes, Weld No., Type of material/ Dimensions, Ultrasonic examination system (equipment),
Examination personnel identity and level, Calibration sheet identity, Identification and location of
weld or volume scanned, Surface from which examination is conducted, Map or record of
indications detected or areas clear, Date and time examinations were performed, Couplant, Basic
calibrations block identification, Surface condition, Frequency, Special equipment, Calibration &
Reference block, Sensitivity.

ISSUE: QCP.No: Rev

VER: ' Report No:

VER (@ HAVAYAR | ULTRASONIC TEST |Reperthe:
ode: /" Tomorrow Needs Innovatio age: o ate:

. REPORT(UT) 9

Project: Equipment Name: Drawing No: Weld No:

Client: Contractor: Equipment No: Part No:

Material: Testing Subject:

Thickness: Base Metal [ ] | Weld Metal [ ‘ Casting [

Surface Condition: Standard: Welding Process: Groove Type:

Equipment Maker: Model: Calibration Black: Base Material:

Probe Angle: Calibration Range: Couplant: Examination Method:
Frequency: Size: Evaluation Standard: Transfer Correction(db):
Standard Sensitivity: SDH O FBH I Notch I
No Head Scan Thickness Distance Length Depth DAC. % | Defect Result

No. dir.
HAVAYAR TPI HE/DI PEDCO NISOC

. EPD/EPC

Vendor Third Party Ins. EPC Contractor Contractor(GC) Owner
Name: Name: Name: Name:
Date: Date: Date: Date:
Sign: Sign: Sign: Sign:
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11.0 MAGNETIC PARTICLE TEST PROCEDURE

Scope

This procedure covers the magnetic particle examination (MT) for pressure parts & non pressure
parts to pressure parts welds line that performed in fabrication of Vessels according to related
weld map & NDT table.

Personal Qualification
Personal qualification for MT operator & interpretation shall meet the requirement ASME SEC V-
ARTICLE 7 (Ed 2015) mandatory appendix chapter [-722.

Surface Preparation
Prior to magnetic particle examination surface preparation & contrast shall meet the requirement
of ASME SEC V-article 7 (Ed 2015) chapter T-741.

Equipment

Applicable MT method for this procedure is Yoke with AC current and white contrast method. This
method only useful to detect discontinuities that be open to the surface of the part. For this
technique, alternating current electromagnetic yokes shall be used. For material thickness less
than 6 mm alternating current yokes are superior to direct or permanent magnet yokes of equal
lifting power for the direction of surface discontinuities.

Calibration

Lifting Power

Prior to use, the magnetizing power of electromagnetic yokes shall have been checked within the
past year. The magnetizing power of permanent yokes shall be checked daily prior to use. The
magnetizing power of all yokes shall be checked whenever the yoke has been damaged. Each
alternating current electromagnetic yoke shall have a lifting power of at least 4.5 Kg at the
maximum pole spacing that will be used.

Magnetic Field Adquecy & Direction:

Pie shaped magnetic particle field indicator according fig ASME SEC V (ed 2015) T-764.1.1 shall
be positioned on the surface to be examined, such that the copper-plated side is away from the
inspected surface. A suitable field strength is indicated when a clearly defined line (or lines) of
magnetic particles from a cross the copper face of the indicator when the magnetic particles are
applied simultaneously with the magnetizing force. When a clearly defined line of particle is not
formed, the magnetizing technique shall be changed as needed.

Examination
The ferromagnetic particle for yoke method (white contrast) is wet type (aerosol spray cans)
applied when magnetizing current remain on the parts.
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Examination coverage shall be conducted with sufficient field overlap to ensure 100% coverage
at the required sensitivity according to ASME SEC V-T-774&764.

Direction of magnetizing: at least two separate examinations shall be performed on each area.
During the second examination, the lines of magnetic flux shall be approximately perpendicular to
those for magnetization may be used for second examination.

The temperature of the wet particle suspension and the surface of the part shall not exceed 60°c
and not less than medium freeze temperature.

The magnetic field will be held for minimum 5 second to allow particle magnetization and then it
will be withdrawn.

Excess particle removal: Accumulations of excess dry particles in examination shall be removed
with a light air stream from a bulb or syringe or other source or power shall be maintained while
removing the excess particles.

Demagnetizing and post examination cleaning is not required for this method.

Interpretation

The interpretation shall identify if an indication as false, non-relevant or relevant. False and non-
relevant indication shall be proven as false or non-relevant. Interpretation shall be carried out to
identify the location of indication & character of indication.

For visible (color contrast) magnetic particles method surface discontinuities are indicated by
accumulation of magnetic particles which should contrast with the examination surface. The color
of magnetic particle shall be sufficiently different than the color of the examination surface. A
minimum light intensity 1000 Ix is required on the surface to be examined to ensure adequate
sensitivity during the examination & evaluation of indication.

Evaluation

Evaluation of indication shall meet the requirement of ASME SEC VIII.DIV 1 (Ed 2015) appendix
6, chapter 6-3.

a) All indications shall be evaluated in terms of the acceptance standards of the referencing.
b) Discontinuities on or near the surface are indicated by retention of the examination
medium. However, localized surface irregularities due to machining marks or other surface
condition may produce false indications.

c) Broad areas of particle accumulation, which might mask indications from discontinuities,
are prohibited, and such areas shall be cleaned and reexamined.

Acceptance Criteria

Acceptance criteria shall meet the requirement of ASME SEC VIII.DIV 1 (Ed 2015) appendix 6,
chapter 6-4 as below:

All surfaces to be examined shall be free from of:
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(A) Relevant linear indications.
(B) Relevant linear indications greater than 4.8 mm.

(C) Four or more relevant rounded indication in line separated by 1.6mm or less, edge to edge.

Re Examination

4 Treatment of indications believed a non-relevant any indication which is believed to be
non- relevant shall be regarded as an imperfection unless it is by reexamination by the same
method or by the use of other nondestructive methods and/ or by surface conditioning that no
unacceptable imperfection is perfect.

4 Examination of areas from where imperfections have been removed: After a defect
is removed and prior to making weld repairs, the area shall be examined by suitable method to
ensure it has been removed or reduced to an acceptable size imperfection.

4 Re Examination of Repair Areas: After repairs have been made, the repaired area shall
be blended into the surrounding surface so as to avoid sharp notches, crevices, or corners and
re- examined by the magnetic particle method and by all other methods of examination that were
originally required for the affected area, except that, when the depth of repair is less than the
radiographic sensitivity required, re- radiography may be omitted.

Record & Reporting

Magnetic Particle Examination records shall be filed for the period required by contract unless
otherwise agreed to by the interested parties.

Examination condition and interpretation & evaluation shall be recorded on the report form of
Magnetic Particle.

The report shall indicate all requirements that described in ASME SEC V (Ed 2010) article 7-T-
792.

Blank format of MT report has been attached

‘ Magnetic Particle Test Report | Code No: Date & Rev:

[
(/) HAVAYAR
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Code No: Date & Rev:
) HAVAYAR . . Report No: Date:
A" Tomorrow Neads Iniovation Magnetic Particle Test Report
Page: of
Item No. MT | Weld Weld | Welder | THK(mm) Film Film ACC. | RP. | RS. | RET. | Type of Remark
No. | Location | No. No. Length | Segment Defect/Length
JUDGMENT: ACC:Accept, RP:Repair, RS:Reshoot, RET:Retake

Pre Examination:

| Surface Preparation:

Method of Inspection?

Dry D Wet D Visible D

Floursent D

How the magnetic field applied to the media?
Residua Continuous D True-Continuous D

Prods
Cable warp D Other D

ac (J oc (I Hafwave [

Yoke
Direction of field: Longitudinal D Circular D

Strength of Field:

Post Examination:

Demagnetizing Technique (if required):

Cleaning (if required):

Marking method:

Remark:

HAVAYAR TPI HE/DI PEDCO NISOC
. EPD/EPC

Vendor Third Party Ins. EPC Contractor Contractor(GC) Owner

Name: Name: Name: Name:

Date: Date: Date: Date:

Sign: Sign: Sign: Sign:
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