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Doc. No. QC-WPS-HEI-24-01
/ PT. HANAZONO Enginegring Indonesia WPS & PQR LIST Date February 08, 2024
We are always partner withyou
Rev. No. 2
N Weld Qualification Record Range Qualification Procedure
o] e
WPS No. PQR No. P No. To P No. Remarks
Process AWS
T (mm)[t (mm)| F No. [ ANo. |SFA No. Class T (mm) [t(mm)| FNo. | ANo. SFA No. AWS Class.
GTAW 3 6 1 5.18 ER70S-6 6 6 1 5.18 All classifications
1 [001/HEI/WPS/MIGAS/21|001/HEI/PQR/MIGAS/21 1 1 8.41 1.5~16.82
SMAW 5.41 4 1 5.1 E7018-1H4R 10.82 4 1 5.1 EXX15/16/18/18M/48
GTAW 3 6 8 5.9 ER309L 6 6 8 5.9 All classifications
2 |002/HEI/WPS/MIGAS/20| 002/HEI/PQR/MIGAS/20| 8 1 9.76 1.5~19.52
SMAW 6.76 5 8 5.4 E300L 1352 5 8 SFAS4austenitic | gy vy 15716717
and duplex
GTAW 3 6 1 5.18 ER70S-6 6 6 1 5.18 All classifications
3 |006/HEI/WPS/MIGAS/20| 006/HEI/PQR/MIGAS/20| 1 1 9.645 1.5~19.29
SMAW 6.645 4 1 5.1 E7018 13.29 4 1 5.1 EXX15/16/18/18M/48
GTAW 3 6 8 5.9 ER316L 6 6 8 5.9 All classifications
4 |003/HEI/WPS/MIGAS/20| 003/HEI/PQR/MIGAS/20| 8 8 9.82 1.5~19.64
SMAW 6.82 5 8 5.4 E316L 13.64 5 8 5.4 EXX15/16/18/18M/48
GTAW 3 6 1 5.18 ER70S-6 6 6 1 5.18 All classifications
5 |005/HEI/WPS/MIGAS/20| 005/HEI/PQR/MIGAS/20| 1 1 9.73 1.5~19.46
SMAW 6.73 4 1 5.1 E7018-1H4R 13.46 4 1 5.1 EXX15/16/18/18M/48
6 |009/HEI/WPS/MIGAS/21|009/HEI/PQR/MIGAS/21| 8 8 SMAW 30 30 5 8 5.4 E308L-16 5~60 60 5 8 5.4 EXX15/16/18/18M/48
7 |012/HEVWPSI/MIGAS/21|012/HEI/PQR/MIGAS/21| 8 8 GTAW 8.74 8.74 6 8 5.9 ER308L 1.5~17.48 | 17.48 6 8 5.9 All classifications
Prepared By Reviewed By Approved By
pZ=
| TWA =
Benridho Mulyanto Rusnandi




PT. HANAZONO Engineering Indonesia

We are a

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)

In accordance with

Section IX, ASME Boiler and Pressure Vessel Code

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

By Quality Department

Welding Procedure Specification No. 001/HEIMIGAS/21 Date

17/01/2021 Supporting PQR No.(s)

Revision No. 0 Date

11/01/2021

Welding Process (es) GTAW & SMAW  Type (s)

Manual

001/HEIMIGAS/21

{Automatic, Manual, Machine or Semi-Auto)

JOINT (QW - 402)

Joint Design Single Vee or Any
Root Spacing 0~3 mm
Backing With / Without

Air (GTAW) | Base Nor Weld Metal (GTAW / SMAW)

Backing Material (Type)

Sketches, production Drawings, Weld Symbols or Written Description
Should show the general arrangement of the parts to be welded. Where
applicable, the roct spacing and the details of weld groove maybe
specified

Sketches may be attached to illustrate joint design, weld layers, and
bead sequence (e.g., for toughness procedures, for multiple process
procedures, etc.)

Details

See Joint Details

*BASE METALS (QW - 403)

P. No. - Group No. = to P. No. E Group No. -
OR

Specification type, grade, or UNS SS5400

to Specification type, grade, or UNS 55400
OR :

Chem. Analysis and Mech. Prop -

to Chem. Analysis and Mech. Prop -

Thickness Range :

Base Metal : Groove 1.5 ~16.82 mm Fillet All
Maximum Pass Thickness <% in. (13mm) (Yes) All (No) &
Other

*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 5.18 5.1
AWS No. (Class) ER70S-6 E7018-1H4R
F - No. 6 4
A - No. 1 1

Size of Filler Metals @ 1.6 mm~ 2.4 mm

$3.2~40mm

Weld Metal
Deposit Thickness:

Groove Max. 6 mm Max. 10.82 mm
Fillet All All
Electrode Flux (Class) N/A N/A
Flux Type N/A Low Hydrogen
Flux Trade Name N/A N/A
Consumable Insert N/A N/A
Cther Manufacturer : BOHLER

Electrode Name : Bohler S EMK 6 & Fox S EV 50-1

*Each base metal-filler metal combination should be specified individually.
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@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegarza - Serdang RT/RW.

001/001 No.44

Desa Kerlasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)

In accordance with
Section X, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  001/HEI/MIGAS/21 Rev. 0
POISITIONS (QW- 405) POSTWELD HEAT TREATMENT (QW - 407)
Position(s) of Grove All Temperature Range N/A
Welding Progression All Time Range N/A
Position(s) of Fillet All
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min. 33°C. Persent Composition
Interpass Temp. Max. 250 °C Gas (es)| Mixture Flow Rate
Preheat Maintenance N/A ™) Shielding Argon 99,99% | 7-15LPM
Other Trailing e # =
(Continucus or special heating, where applicable, should be specified) Backing = = =
Other = = =
ELECTRICAL CHARACTERISTIC (QW - 409)
Other (e.g..
Filler Metal i Energy Romarks,
Weld Current Amps. Wire Feed i Volts Travel Comment
Process Type & Speed Speed | Giten
Pass(es) : (Range) Power |(Range) )
Class Dia. Polarity (Range) (Range) (Range)| e
Angle, otc )
Root & Hot GTAW ER70S-6 |16~24 DCEN 50 - 150 - - 9-18 | 11-65 -
Fill & Capping SMAW E7018-1H4R | 3.2 ~ 4.0 DCEP 80- 190 - = 19 - 28 |38 - 140 =

Amps and volts, or power or energy range, should be specified for each electrode size, position, and thickness, etc.

Pulsing Current N/A Heat Input (max.) 2.5J
Tungsten Electrode Size and Type 1.6 ~ 2.4mm & 2% Thoriated (EWTh-2)
(Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal Transfer for GMAW (FCAW) N/A
(Spray Arc, Short-Circuiting Arc, etc )
Other N/A

TECHNIQUE (QW - 410)

String or Weave Bead Max. stringer or weaver within 2.5 time diameter of electrodes
Orifice, Nozzle, or Gas Cup Size 5 6,0or7

Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing & Grinding

Method of Back Gouging Back Grinding / Back Gouging

Oscillation N/A

Contact Tube to Work Distance 12 ~ 19 mm (GTAW)

Multiple or Single Pass (Per Side) Multiple

Multiple or Single electrode Single

Electrode Spacing N/A

Peening N/A

Other Welds shall be cleaned between each pass. When completed, remove

all slag & projection with grinding & Brushing

ot - 308U /oo
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(@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  001/HEI/MIGAS/21 Rev. 0

JOINT DETAILS

SINGLE VEE GROOVE SINGLE BEVEL - CORNER JOINT

T=t T=t

Welded from one side Woelded from one side OR L
both side Back Grinding

SQUARE BUTT SINGLE VEE GROOVE
T=t
Welded from BOTH SIDES, T = 6 mm Max
Root gap, 0 - /2 Welded from one side OR .
both side ge
Y2

SINGLE OR DOUBLE FILLET

UNLIMITED

For Non-Impact tested applications only, the following AWS/SFA clasification can be used with this procedure :
GTAW : ER70S-6/5.18 & SMAW : ET018-1H4R / 5.1

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES

{

Date : January 17, 2021

N CARTE S
Date : Januai}fﬂ:?}??@?f/
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C@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No .44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax . +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.

001/HEIMIGAS/21

Date 11/01/2021

WPS No.

001/HEI/MIGAS/21

Welding Process (es)

GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic

Manual

JOINTS (QW - 402)

Groove Design of Test Coupon

(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal and process used.)

% grzs - $
| o a— |
1.5 mm

BASE METAL (QW - 403)
Material Spec.

Type or Grade, or UNS Number

Thickness of Test Coupon

P-No. - Group No. - to P-No. - Group No. -

POSTWELD HEAT TREATMENT (QW - 407)

Diameter of Test Coupon

$S400 to SS400 Temperature Range N/A
& Time N/A
Others N/A
8.41 mm
N/A

Maximum Pass Thickness

<% in. (13mm)

GAS (QW - 408)

Other N/A

Other Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL (QW - 404) Shielding Argon 99,98% 13 LPM
SFA Specification 5.18 54 Trailing - - -
AWS Specification ER70S-6 E7018-1H4R Backing - - -
Filler Metal F-No. 6 4
Weld Metal Analysis A-No. 1 1 ELECTRICAL CHARACTERISTIC (QW - 409)
Size of Filler Metal 2.4 mm @3.2 mm Current DCEN (GTAW) & DCEP (SMAW)
Filler Metal Product Form  Solid Bare | Flux Coated Polarity See Table Welding Parameter
Supplemental Filler Metal N/A N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A N/A Waveform Control N/A
Flux Type N/A Low Hydrogen Power or Energy See Table Welding Parameter
Flux Trade Name N/A N/A Arc Time 5-10 Minutes / Pass
Weld Metal Thickness 3 mm 5.41 mm Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Other BOHLER S EMK 6 FOX § EV 50-1 Tungsten Electrode Size  24mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW) N/A
POSITION (QW - 405) Heat Input  See Table Welding Parameter
Position(s) of Groove 3G Other N/A
Weld Progression (Uphill, Downhill) Uphill

TECHINQUE (QW - 410)
Travel Speed See Table Welding Parameter
String & Weave Bead

String or Weave Bead

PREHEAT (QW - 406)

Preheat Temperature 33°C
Interpass Temperature 250°C
Other N/A

Osciliation N/A
Multipass or Single Pass (Per Side) Single & Multipass
Single or Multiple Electrodes Single
Other N/A

adn
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@PT. H

ANAZONO Engineering Indonesia
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax . +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 001/HEI/MIGAS/21 Rev. 0
WELDING PARAMETER
i Filer Metal
Weld Welding _ Typo_a A Volt Travel Speec_i Heat Input
No. Process Class Dia. | Polarity Range (mm/min) (J/mm)
1 92 9 27 1,8
GTAW ER70S5-6 [2.4 mm| DCEN
2 95 10 30 1,9
3 88 20 47 2.2
4 95 20 53 22
5 SMAW E7018-1H4R} 3.2 mm| DCEP 95 20 52 22
6 85 19 50 1.9
7 85 19 55 1,8
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load | Ultimate Unit Stress | Type Failure &
en No. (mm) {mm) (mm?) (kN) (N/mm?) Location
T1 19,13 8.41 160,88 81,73 508 Fracture on base metal
T2 19,13 8.42 161,07 81,50 506 Fracture on base metal
GUIDE BEND TESTS (QW - 160)
Type and Figure No. Result
SB1-QW 462.2 No Open Discontinuity
SB2 - QW 462.2 No Open Discontinuity
SB3 - QW 462.2 No Open Discontinuity
SB4 - QW 462.2 0.96 mm Opening Discontinuity
TOUGHNESS TESTS (QW - 170)
Specimen| ot 1 oeation Specimen Test Temp. | Toughness Values Drop Weight Break
No. Size °C) % Shear| Mils (in.) or mm (YIN)
--Blank-1
Comments -




d&? PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 001/HEIMIGAS/21 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory : Yes = No - Penetration into Parent Metal :  Yes = No =

Macro - Result None

HARDNESS TESTS
Vickers Hardness Value HV 10, Kgﬂv’mm2
Test No Test Location 12%¢ Remarks
Line 1 Line 2 Line 3
---Blank---
Other Tests
Type of Test None

Deposit Analysis None

Other Radiography examination, Result : ACC, Report No. : 001/RT/PQR/HEIXII/20 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. = Stamp No. AM1703
Tests conducted by : PT. Bintang Inspeksindo Indonesia Laboratery Test No. : BI/TR/0121/013

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section 1X of the ASME Boiler and Pressure Vessel Code.
Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS . '

%@2@8\ gas 3
J )5 _ ' '. = ‘_"“-....iq,
) G - 301/ g2 oy

Date : January 12, 2021
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PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

PT. voestalpine Bdhler Welding Asia Pacific

voestalpine Béhler Welding Asia Pacific

Kawasan Industri Jababeka Cikarang
JL Industri Selatan 2 Blok JJ NO. 7-10

17530 Bekasi

T, +6221893 7572, F. +6221893 7518

www.voestalpine.com/welding

Inspection certificate 3.1

as per: EN 10204

14470 Jakarta Utara No.: 2020-2047011831-30-20098-025
Indonesia Rev. 0 Page 1 of 1
PO no. ACD/JK-N/20/04/0464 of 27.04.2020
Order no. 1042004411
Delivery note/pos./splitt 2047011831/000000/000030 of 08.07.2020
Product GTAW rod/wire
Trade name BOHLER S EMK 6
Standard designation EN ISO 636-A : W 42 5 3Si1
AWS A5.18/SFA 5.18 : ER70S-6
Dimension 2,4 x 1000mm 118955
|Lot no. 20098 o
Quantity 2500,0 KG 0428
Chemical composition in % of the product
C Si Mn P S Cr Mo Ni \%
0,06 0,87 1,51 0,017 | 0,012 | <0,01 | <0,01 | <0,01 0,02
Mechanical properties ASME ll/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
T ReL/Rp 0,2 Rp 1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % % PWHT
25°C =420 = 500 =25 AW Typical values
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion | Shear fracture WBH Remarks
KV /J KV /J mm % PWHT
-50°C =47 AW Typical values

The product BOHLER S EMK 6 meets the requirements of the filler metal specification ASME sec Il, part C, AWS A5.18/SFA 5.18 : ER70S-6

when tested in accordance with that specification.

Complying the corrosion testing requirements as per NACE MR 0175 standard TM 01-77-96 (SSC) and 02-84-96 (HIC).

Town

Bekasi

Date
13.07.2020

This certificate was issued by DP-equipment and does not require signature.

Authorized representative
Miftah Farid

voestalpine




PT. voestalpine Bdhler Welding Asia Pacific

Town
Bekasi

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

Kawasan Industri Jababeka Cikarang
JL Industri Selatan 2 Blok JJ NO. 7-10
17530 Bekasi

T. +6221893 7572, F. +6221893 7518
www .voestalpine.com/welding

Inspection certificate 3.1

as per: EN 10204

voestalpine Béhler Welding Asia Pacific

14470 Jakarta Utara No.: 2020-2047011900-30-20607-025
Indonesia Rev. 0 Page 1 of 1
PO no. ACD/BS-N/20/07/0624 of 13.07.2020
Order no. 1042004566
Delivery note/pos./splitt 2047011900/000000/000030 of 20.07.2020
Product covered electrode
Trade name BOHLER FOX S EV 50-1 VP
Standard designation ISO 2560-B: E4918-1AUHS
1ISO 2560-A: E425B 42 H5
AWS A5.1/SFA 5.1 : E7018-1H4R
Dimension SMAW 3,25 x 350 mm 118955
Lot no. 20607 W4
Quantity 3312,0KG 0e2s
Chemical composition in % of the weld metal
¥ Si Mn P S Cr Mo Ni A% Cu
0,07 0,59 1,39 0,013 | 0,008 0,03 | <0,01 0,01 <0,01 0,01
Mechanical properties ASME [l/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
T RelL/Rp 0,2 Rp 1,0 Rm A (Lo = 4d) z WBH Remarks
MPa MPa MPa % % PWHT
25°C =420 = 520 =227 AW Typical values
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion | Shear fracture WBH Remarks
KV /J KV/J mm % PWHT
-50°C =270 AW Typical values

The product BOHLER FOX S EV 50-1 VP meets the requirements of the filler metal specification ASME sec Il, part C, AWS A5.1/SFA 5.1 :
E7018-1H4R when tested in accordance with that specification.

Complying the corrosion testing requirements as per NACE MR 0175 standard TM 01-77-96 (SSC) and 02-84-96 (HIC).

Date
27.07.2020

This certificate was issued by DP-equipment and does not require signature.

voestalpine

Authorized representative

Miftah Farid




PT. ANUGRAH GASINDO ABADI

PRODUCER, TRADING & SERVICES INDUSTRIAL GASES
(/»no

Link Pintu Air RT 04/04. Kel. Semang Raya ,Kec. Citangkil, Kota Cilegon
Telp.: 0254 7840837, Email : ptag_srg@yahoo.co.id

CERTIFICATE OF ANALYSIS FOR GAS

Customer . PT. Hanazono Engineering Indonesia Tvpe Of Gas : Argon UHP
Certificate No : 080/AGA/X1/2020 Capacity (6 m?
Date : 11 September 2020 Pressure : 150 Bar
No. S - 81022003300

Composition

Argon : 90.9999%

02 :< 5.0 ppm

N20 - None

H20 - None

SPESIFIKASI :

Argon > 09909 %

DATA FISIK :

Simbol Kimia D Ar

Titik Didih = 185.72°9C

Berat Jenis Relatif { Udara=1) 14

Berat Jenis Molekul 13995

Suhu Kritis :-1224°C

Berat Jenis Gas (@101.3 kPa&15°C) :1.78kg/ m?

Berat Jenis Cairan { B.Pt) 11393 kg / cm?

isi Spesifikasi ( @ 101.3 kPaR15°C) :9.708ft* / Lb

Titik Api : Tidak Terbakar

Cylinder No  : 2 Cylinder

54296 | | |
54378 " . | I | ]

Quality Control
PT.Anugrah Gasindo Abadi

( Zul%}amain )

LIQUID, GASES & EQUIPMENT  OXYGEN-ARGON-NITROGEN-ACETYLENE-CO-PROPANE-LPG
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A PT BINTANG INSPEKSINDO INDONESIA

Komplek Pergudangan EHA Blok B-02 ) v &
omplek Pergudangan ok B- | SN
\ /\\ } JI. Raya Legok Km & No.77, RT 002/001 CM/ |t | | 4 \“‘/; .. KAN
Bojong Nangka, Kelapa Dua, Tangerang, Indonesia o L T R i
INSPE KSINDQ  Telp: 0212222 7029 el LPALEEAON
INDONESia  E-mail : marketing@bintanginspeksindo.com
Testing Report

Customer PT Hanazono Engineering Indonesia Report Number BII/TR/0121/013
Address JI. Raya Bojonegara No. 44 Ds. Kertasana Total of Page 10f2

Kecamatan Bojonegara, Kabupaten Serang Date of Received 05 Januari 2021

Banten - Indonesia 42454 Date of Tested 11 Januari 2021
Tested for Welding Procedure Spesification Project Name -
Test Method ASME Sect IX: 2019 PO Number PO-E2006-BII-TES-014

Reference Code

Object to be tested
Description

Type of Test
Testing Machine Used

Remarks

ASME Sect IX: 2019
(as received)

Sample Marking
Unique Code

12.HEN
J2TD3

Carbon steel plate welded test sample, Size: 9 mm thickness, Material Spec: SS 400 to SS 400,

PQR No: 001/HEI/MIGAS/21

Reduced Section Tensile Test (Transversal)

COMPUTERIZED ELECTRO-HYDROLIC SERVO UNIVERSAL TESTING MACHINE
Model : WAW-1000E, Capacity : 1000 kN

Environment Temp 25+ 2°C

Specimen Number Tensile 1 Tensile 2
Measured Thickness ao, (mm) 8.41 8.42
Measured Width bo (mm) 19.13 19.13
Effective Area Ao (mm?) 160.88 161.07
Ultimate Tensile Load Fim (kN) 81.74 81.58
Ultimate Tensile Strength Rm (N/mm?) 508 508
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile

Note: Hasil pengujian diatas hanya berfaku untuk sampel yang diuji

Test Conducted By
Checked By
Witnessed By

Agnes Stephani
Albertus Tonggak Onny Juniardi

Date of Issued :

13 Januari 2021

\/\\

FAY Approved By
N‘*PEKSIN

INDONESIA
Albertus Tonggak Onny J.
Laboratory Manager

The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/EC 17025:2017)
Document may nof be reproduced other than in full, except with the prior written approval of the issuing laboratory

{FM-L_AB-Bil—Tensile Red Sec.1-12 Rev.2, 07-12-2019)
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PT BINTANG INSPEKSINDO INDONESIA

/A\‘\
N Y } Komplek Pergudangan EHA Blok B-02 \
ey JI. Raya Legok Km 6 No.77, RT 002/001 CM / |
S Bojong Nangka, Kelapa Dua, Tangerang, Indonesia REGHTEND /”/;_\T\‘\/*-\ KOMITE MOREOITAS| MASIS
INSPEKSINDO  Telp: 0212222 7029 oo __| s

Cert No: 1710861 Q

INDONESIA  E-mail : marketing@bintanginspeksindo.com

Testing Report

Customer : PT Hanazono Engineering Indonesia Report Number : BIIfTR/O121/013
Address : JI. Raya Bojonegara No. 44 Ds. Kertasana Total of Page i 20f2
Kecamatan Bojonegara, Kabupaten Serang Date of Received : 05 Januari 2021
Banten - Indonesia 42454 Date of Tested ¢ 11 Januari 2021
Tested for :  Welding Procedure Spesification Project Name Do-
Test Method :  ASME Sect IX: 2019 PO Number : PO-E2006-BII-TES-014
Reference Code :  ASME Sect IX: 2019 Sample Marking : 12.HEN
Object to be tested . (asreceived) Unique Code : J2TD3
Description : Carbon steel plate welded test sample, Size: 9 mm thickness, Material Spec: SS 400 to SS 400,
PQR No: 001/HEI/MIGAS/21
Type of Test : Bending Test (Transverse Welding)
Testing Machine Used : COMPUTERIZED ELECTRO-HYDRAULIC SERVO UNIVERSAL TESTING MACHINE
Model : WAW-1000E, Capacity : 1000 kN
Remarks -
Environment Temp : 25+2%C
Test Weldment Thickness : 9 mm Test Specimen Width : 38 mm
Former Diameter - 40 mm Bend Angle : 180 degree
Shoulder Distance : 58 mm
; Face Bend Face Bend Root Bend Root Bend
Specimen No. (1) @ (1) )
1 No opening No opening No opening 0.96 mm opening
Hosatvation was observed was observed was observed was observed
Result Accepied Accepted Accepted Accepted

Note: Hasil pengujian diatas hanya berlaku untuk sampel yang diuji

Test Conducted By . Agnes Stephani
Checked By 1 Albertus Tonggak Onny Juniardi
Witnessed By H

ved By

27
INSPEKSINDO —_—

INDONESIA

Albertus Tonggak Onny J.
Laboratory Manager

Date of Izl)ed : 13 Januari 2021

The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/AEC 17025:201 7)
Docurnent may not be reproduced other than in full, except with the prior written approval of the issuing laboratory

(FM-LAB-BII-Bend-01 Rev.2, 07-12-2019)



QZﬁ? PT. HANAZONO Engineering Indonesia

N BMWALS P

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

By Quality Department

Welding Procedure Specification No. 002/HEI/MIGAS/20 Date

01/10/2020 Supporting PQR No.(s) 002/HEIMIGAS/20

Revision No. 0 Date 01/10/2020
Welding Process (es) GTAW & SMAW  Type (s) Manual
(Automatic, Manual, Machine or Semi-Auto)
JOINT (QW - 402) Details
Joint Design Single Vee or Any
Root Spacing 0~3mm
Backing With / Without
Backing Material (Type) Gas (GTAW)/ Base Nor Weld Matal (GTAW / SMAW) See Joint Details
Sketches, production Drawings, Weld Symbols or Written Description
Should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove maybe
specified.
Sketches may be attached to illustrate joint design, weld layers, and
bead sequence (e.g., for toughness procedures, for multiple process
procedures, etc.)
*BASE METALS (QW - 403)
P. No. 8 Group No. = to P. No. 1 Group No. -
OR
Specification type, grade, or UNS -
to Specification type, grade, or UNS -
OR
Chem. Analysis and Mech. Prop =
to Chem. Analysis and Mech. Prop N
Thickness Range :
Base Metal : Groove 1.5 ~19.52 mm Fillet All
Maximum Pass Thickness <% in. (13mm} (Yes) All {No) =
Other
*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 5.9 5.4
AWS No. (Class) ER309L E308L-16
F - No. 6 5
A - No. 8 8
Size of Filler Metals @ 1.6 mm~2.4 mm $32~40mm
Weld Metal
Deposit Thickness:
Groove Max. 6 mm Max. 13.52 mm
Fillet All All
Electrode Flux (Class) N/A N/A
Flux Type N/A Lime Titania
Flux Trade Name N/A N/A
Consumable Insert N/A N/A
Other Manufacturer : BOHLER / AVESTA
Electrode Name : Bohler S CN 23/12-1G & Avesta 309L-16
*Each base metal-filler metal combination should be specified individually.

ety s an TS




d‘? PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)

In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. : 002/HEI/MIGAS/20

Rev. 0
POISITIONS (QW- 405) POSTWELD HEAT TREATMENT (QW - 407)
Paosition(s) of Grove All Temperature Range N/A
Welding Progression All Time Range N/A
Position(s) of Fillet All
PREHEAT {(QW - 406) GAS (QW - 408)
Preheat Temp. Min. 36 °C Persent Composition
Interpass Temp. Max. 150 °C Gas (es}| Mixture Flow Rate
Preheat Maintenance NIA *) Shielding Argon 99,99% 7-15LPM
Other Trailing = = “
(Continuous or special heating, where applicable, should be specified) Backing Argon 99,99% 7-15LPM
Other - = e
ELECTRICAL CHARACTERISTIC (QW - 409)
Other (e g,
Filler Metal : Energy Remarks,
Weld Current Amps. Wire Feed oo Volis Travel ormmer
Process Type & Speed Speed | G
Pass(es) s (Range) Power |(Range) S
Class Dia. Polanty {Range) {Range) (Range) Process Torch
Angla, etc.)
Root & Hot GTAW ER309L [1.6~24 DCEN 80 - 160 - - 10-18|24-88 -
Fill & Capping SMAW E309L-16 |3.2~4.0 DCEP 60 - 160 = - 18-28132-135 =
Amps and volis, or power or energy range, should be specified for each electrode size, position, and thickness, etc.
Pulsing Current N/A Heat Input (max.) 20J
Tungsten Electrode Size and Type 1.6 ~2.4 mm & 2% Thoriated (EWTh-2)
(Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal Transfer for GMAW (FCAW) N/A
(Spray Arc, Short-Circuiting Arc, etc.)
Other N/A

TECHNIQUE (QW - 410)

String or Weave Bead Max. stringer or weaver within 2.5 time diameter of electrodes
Orifice, Nozzle, or Gas Cup Size 5,6, 067

Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing & Grinding with SS Material
Method of Back Gouging Back Grinding with SS Material

Oscillation N/A

Contact Tube to Work Distance 12 ~ 19 mm (GTAW)

Multiple or Single Pass (Per Side) Single & Multiple

Multiple or Single electrode Single

Electrode Spacing N/A

Peening N/A

Other Welds shall be cleaned between each pass. When completed, remove

all slag & projection with SS grinding & Brushing

At -07981 [08% {1k /

20F6




@ PT. HANAZONO Engineering Indonesia

W are aways partror with yas

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  002/HEI/MIGAS/20 Rev. 0
JOINT DETAILS
SINGLE VEE GROOVE SINGLE BEVEL - CORNER JOINT
T=t T=t
Welded from one side Welded from one side OR t

both side Back Grinding
60°+5

< 7
T\ SN

0-3 1=

SQUARE BUTT SINGLE VEE GROOVE
T=t
Welded from BOTH SIDES, T = 6 mm Max
Root gap, 0 - t2 Welded from one side OR i
both side 60° x5
2

SINGLE OR DOUBLE FILLET

UNLIMITED

For Non-impact tested applications only, the following AWS/SFA ciasification can be used with this procedure :
GTAW : ER309L./ 5.9 & SMAW : E309L-16/ 5.4

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

Ave “om8L [ 08u1/ 2ap

Date : October 1, 2020
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rQ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.

002/HEIMIGAS/20

Date 29/09/2020

WPS No.

002/HEI/MIGAS/20

Welding Process (es)

GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic

Manual

JOINTS {QW - 402)

Groove Design of Test Coupon

(For combination qualifications, the deposited weld metal thickness shali be recorded for each filler metal and process used.)

BASE METAL (QW - 403)

POSTWELD HEAT TREATMENT (QW - 407)

Material Spec. SA-240 TO A516 Temperature Range N/A

Type or Grade, or UNS Number TP304 TO Gr. 70N Time N/A

P-No. 8 Group No. 1 to P-No. 1 Group No. 2 Others N/A

Thickness of Test Coupon 9.76 mm

Diameter of Test Coupon N/A

Maximum Pass Thickness <% in. (13mm) GAS (QW - 408)

Other Persent Composition

Gas (es) Mixture Flow Rate

FILLER METAL (QW - 404) Shielding Argon 99,89% 12 LPM

SFA Specification 5.9 5.4 Trailing - = =

AWS Specification ER309L E309L-16 Backing Argon 99,99% 10 LPM

Filler Metal F-No. 6 5

Weld Metal Analysis A-No. 8 8 ELECTRICAL CHARACTERISTIC (QW - 409)

Size of Filler Metal 22.4 mm @3.2 mm Current DCEN (GTAW) & DCEP (SMAW)

Filler Metal Product Form  Solid Bare | Flux Coated Polarity See Table Welding Parameter

Supplemental Filler Metal N/A N/A Amps See Table Welding Parameter

Electrode Flux Classification N/A N/A Waveform Control N/A

Flux Type N/A Lime Titania Power or Energy See Table Welding Parameter

Flux Trade Name N/A N/A Arc Time 5 - 10 Minutes / Pass

Weld Metal Thickness 3 mm 6,76 mm Weld Bead Length 4 mm (GTAW) & 5mm (SMAW)

Other BOHLER S CN 23/12-1G | AVESTA309L-16 Tungsten Electrode Size 2.4mm & 2% Thoriated (EWTh-2)

Mode of Metal Transfer for GMAW (FCAW) N/A

POSITION (QW - 405) Heat Input  See Table Welding Parameter
Position(s) of Groove 1G Other N/A
Weld Progression (Uphill, Downhill) N/A
Other N/A TECHINQUE (QW - 410)
Travel Speed See Table Welding Parameter
String or Weave Bead String & Weave Bead
PREHEAT (QW - 406) Osciliation N/A
Preheat Temperature 36°C Multipass or Single Pass (Per Side) Single & Multipass .
Interpass Temperature 150°C Single or Mulitiple Electrodes Single
Other N/A Other N/A

s =%

Aa o8 B/ Tow |



Qﬁ? PT. HANAZONO Engineering Indonesia
Wi are dlways partner with yau
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 002/HEI/MIGAS/20 Rev. 0

WELDING PARAMETER

Weld Welding Filer Metal Type Travel Speed Heat Input
No. Process Class Dia. | Polarity Ampere Volt Range (mm/min) (J/mm)
1 80 10 24 2,0
GTAW ER309L |2.4 mm| DCEN
2 167 14 72 1,9
3 100 21 63 2,0
4 98 20 61 1,9
5 SMAW E309L-18 |3.2 mm| DCEP 101 21 68 1,9
6 99 21 74 1,7
7 103 21 72 1,8
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load | Ultimate Unit Stress | Type Failure &
en No. (mm) (mm) (mm?) (kN) (N/mm?) Location
T1 19,68 9,78 192,47 113,75 591 i~
T2 19,62 9,76 191,49 112,02 585 Fracture r.l\(r;:)nu Metal
GUIDE BEND TESTS (QW - 160)
Type and Figure No. Result
SB1- QW 462.2
SB2 - QW 462.2 . I
No Open Discontinuity
SB3- QW 462.2

SB4 - QW 462.2

TOUGHNESS TESTS (QW - 170)

Specimen : Specimen Test Temp. | Toughness Values Drop Weight Break
No. Notch Location Size C) [ Shear] Mils (in.) or mm (Y/N)

--Blank-{

Comments

R NI

5 OF 6




./{./ /}; ) PT. HANAZONO Engineering Indonesia
W are atwags partrer with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 002/HEI/MIGAS/20 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory : Yes - No - Penetration into Parent Metal :  Yes = No -

Macro - Result None

HARDNESS TESTS

Vickers Hardness Value HV 10, Kgf/mm?
Test No Test Location 12%° Remarks
Line 1 Line 2 Line 3
---Blank---
Other Tests
Type of Test N/A

Deposit Analysis N/A

Other Radiography examination, Result : ACC, Report No. : 001/RT/HEI/1X/20 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. 5 Stamp No. W-01
Tests conducted by : PT. HI-TEST Laboratory Test No. : HT/JKT/0920/0328

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

=}

G e9a (08 ido

Date : September 29, 2020
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PT. voestalpine B&hler Welding Asia Pacific

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

voestalpine Bohler Welding Asia Pacific

Kawasan Industri Jababeka Cikarang
JL Industri Selatan 2 Blok JJ NO. 7-10
175320 Bekasi

T. +6221883 7572, F. +6221893 7518
www.voestalpine.comiwelding

Inspection certificate 3.1

as per: EN 10204

14470 Jakarta Utara No.: 2020-2047012236-30-20007-025
Indonesia Rev. O Page 1 of 1
PO no. ACD/AW-N/20/09/0794 of 07.09.2020
QOrder no. 1042004692
Delivery note/pos./splitt 2047012236/000000/000030 of 21.09.2020
Product GTAW rod/wire
Trade name BOHLER S CN 23/12-1G
Standard designation AWS A59 : ER309L
ASME SFA5.9 : ER309L
Dimension GTAW 2,4 x 1000 mm 118955
Lot no. 20007 o
Quantity 100,0 KG BeRe
Chemical composition in % of the product
c Si Mn P S Cr Mo Ni Cu N FN WRC
0,01 0,40 1,84 0,024 0,009 23,42 0,05 12,55 0,03 0,12 10
Mechanical properties ASME Il/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
T RelL /Rp 0,2 Rp 1,0 Rm A (Lo =4d) Z WBH Remarks
MPa MPa MPa % % PWHT
25°C =320 z 520 =30
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion Shear fracture WBH Remarks
KV /J KV /dJ mm % PWHT
-60°C 2 46

Town

Bekasi

The product BOHLER S CN 23/12-1G meets the requirements of the filler metal specification ASME sec Il, part C, AWS A5.9
ER309L when tested in accordance with that specification.

Date
21.09.2020

This certificate was issued by DP-equipment and does not require signature.

Authorized representative

Miftah Farid

voestalpine



PT. voestalpine Bohler Welding Asia Pacific

Town

Bekasi

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN
14470 Jakarta Utara

Indonesia

voestalpine Bohler Welding Asia Pacific

Kawasan Industri Jababeka Cikarang
JU Industri Selatan 2 Blok JJ NO. 7-10
17530 Bekasi

T. +6221893 7572, F. +6221893 7518
wwiw .Voestalpine.com/welding

Inspection certificate 3.1

as per : EN 10204

No.: 2020-2047012235-20-20582-025

Rev. 0 Page 1 of 1
PO no. ACD/DN-N/20/08/0702 of 05.08.2020
Order no. 1042004626
Delivery note/pos./splitt 2047012235/000000/000020 of 21.09.2020
Product covered electrode
Trade name BOHLER FOX S 309L-16
Standard designation ENI1SO 3581-A:E2312LR32
AWS A5.4  : E309L-16
Dimension SMAW 3,25 x 350 mm 118855
Lot no. 20582 [
Quantity 24 6 KG 0425
Chemical composition in % of the weld metal
C Si Mn P S Cr Mo Ni Cu N FN WRC

0,02 0,87 0,70 0,015 0,025 2335 0,03 12,74 0,05 0,05 14
Mechanical properties ASME ll/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0

T RelL /Rp 0,2 Rp 1,0 Rm A (Lo = 4d) 74 WBH Remarks
MPa MPa MPa % % PWHT

25°C =320 z 520 =30 AW
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0

T Impact energy Average Lateral expansion Shear fracture WBH Remarks
KV/J Kv/J mm % PWHT
-40°C 238 AW

The product BOHLER FOX S 309L-16 meets the requirements of the filler metal specification ASME sec Il, part C, AWS A5.4

E309L-16 when tested in accordance with that specification.

Date
21.09.2020

This certificate was issued by DP-equipment and does not require signature.

Authorized representative
Miftah Farid

voestalpine
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PT. Hi-Test

Laboratory of Mechanical Testing

BSD City :
Taman Tekno Blok A2 No. 49 “
Bumi Serpong Damai (BSD) — Tangerang - Indonesia

Telp : +62 21 75882884; Fax : +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & cenditions set out below)
: PT. Hanazono Engineering Indonesia Job No
: JI. Bojonegara No. 44 No.
Kertasana, Serang, Banten 42454 Total of Page
: ASME Sect. IX : 2019 Date of Received
: ASTM A370-19 Date of Tested
: (as received) PO No
Project Name
Sample Marking

e

| s l;ﬁ
d )

Customer
Address

Reference Code
Test Method
Object to be tested

Laboratorium Penguji
LP - 422 - IDN

B20625
HT/JKT/0920/0328
10f2

22 September 2020

29 September 2020
PO-EQ01-HTT-TOL-004

9. HEI 2

One welded stainless to carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 240-304 to A 516 Gr. 70N,
PQR No. PQRO02/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test

: Reduced Section Tension Test (Transverse Specimen)

Environment Temp : 25.1°C
Test Specimen No T1 T2
Measured Thickness {mm) 9.78 9.76
Measured Width {mm) 19.68 19.62
Effective Area {(mm?) 102.47 191.49
Ultimate Tensile Load (kN) 113.72 112.03
Ultimate Tensile Strength  (N/mm?) 591 585
Location of Failure Base Metal at 516 Gr. 70N Base Metal at 516 Gr. 70N
Type of Failure Ductile Ductile

Testing Machine Used INSTRON 600 DX,

Model: 600 DX, S/N: S2513, Capacity : 600 kN
A : A 240-304

B:A516 Gr. 70N

Canra Latipolia, ST

Remark

Test Conducted By
Witnessed By

ApprO\_q?q;ISjgr]atory
;Q 35

2\ 7T
Suhadi ST
Laboratory Manager

Term & Conditions
1. The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test
The Report s not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endersement by PT. Hi-test of the Item.
2. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.
. The Repart may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test
PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.
Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0 Date of Issued 06/01/2014
The resulis repcried herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISOAEG 17025:2005)
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— PT. Hi-Test N

e "J" ~ Laboratory of Mechanical Testing

BSD City : ?{/’//-_:-\\L_\g 7 .I:_abz.:or“atl;r.i.urH .Per:lguil-.
Taman Tekno Biok A2 No. 49 Ly LP422-10N
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia h i

Telp : +62 21 75882884; Fax : +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www.hitestlab.com

Testing Report
(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address : JI. Bojonegara No. 44 No. : HT/JKT/0920/0328

Kertasana, Serang, Banten 42454 Total of Page ; iiafi2
Reference Code : ASME Sect. IX : 2019 Date of Received : 22 September 2020
Test Method : ASTM E190-14 Date of Tested : 29 September 2020
Object to be tested : (as received) PO No : PO-EO01-HTT-TOL-004

Project Name e
Sample Marking : 9. HEI2
One welded stainless to carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 240-304 to A 516 Gr. 70N,

PQR No. PQRO02/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record
Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature . 25.1°C

Test Weld Ment Thickness : 10 mm Test Specimen Width i 38 mm

Former Diameter - 40 mm Bend Angle £ 180 Degree

Shoulder Distance : 63.2 mm

Specimen No | Type of Bend Observation Result

FB1 Face Bend No Open Discontinuity was Observed Accepted
FB2 Face Bend No Open Discontinuity was Observed Accepted
RB1 Root Bend No Open Discontinuity was Observed Accepted
RB2 Root Bend No Open Discontinuity was Observed Accepted

Testing Machine Used : MOTOR PUMP BENDING TEST MACHINE,

Model : Daventry England, S/N : DG 8881, Capacity : 700 Bar
Remark R
Test Conducted By . Canra Latipolia, ST

Witnessed By

Approved §ignatory4
<. N Te,

PA YV am
Suhadi;;§F
Laboratory Manager

Term & Conditions

1. The report is prepared for the scle use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item

2. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be imglied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

3. The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

4. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutery duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.
Form No: HT/AQM-F/BEND/3 Rev.0 Date of issued 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/EC 17025:2005)
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W PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +82-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code
Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Department
Welding Procedure Specification No. 006/HEI/MIGAS/Z0 Date 01/10/2020 Supporting PQR No.(s) 006/HEI/MIGAS/20
Revision No. 0 Date 01/10/2020
Welding Process (es) GTAW & SMAW  Type (s) Manual
{Automatic, Manual, Machine or Semi-Auto)
JOINT (QW - 402) Details
Joint Design Single Vee or Any
Root Spacing 0~3mm
Backing With / Without
Backing Material (Type) A (GTAW) | Base Nor Weld Metal [GTAW / SMAW) See Joint Details
Sketches, production Drawings, Weld Symbols or Written Description
Should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove maybe
specified.
Sketches may be atiached to fllusirate joint design, weld layers, and
bead sequence (e.q., for toughness procedures, for multiple process
procedures, etc.)
“BASE METALS (QW - 403)
P. No. 4 Group Na. to P. No. 1 Group No. -
OR
Specification type, grade, or UNS -
to Specification type, grade, or UNS -
OR
Chem. Analysis and Mech. Prop -
to Chem. Analysis and Mech. Prop -
Thickness Range :
Base Metal : Groove 1.5~19.29 mm Fillet All
Maximum Pass Thickness <% in. (13mm) (Yes) All (No) -
Other
*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 518 5.1
AWS No. (Class) ER70S-6 E7018
F - Nao. 6 4
A - No. 1 1
Size of Filler Metals @ 1.6 mm ~ 2.4 mm ?3.2~40mm
Weld Metal
Deposit Thickness:
Groove Max. 6 mm Max. 13.29 mm
Fillet All All
Electrode Flux (Class) N/A N/A
Flux Type N/A Low Hydrogen
Flux Trade Name N/A N/A
Consumable Insert NIA N/A
Other Manufacturer : ESAB
Electrode Name : OK Tigrod 12.64 & OK 48.04 j——
7~ e
*Each base metal-filler metal combination should be specified individually. B ———— _‘5;%____““____,‘1 \
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Cﬁ? PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: Ji. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phene : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  008/HEI/MIGAS/20 Rev. 0
POISITIONS (QW- 405) POSTWELD HEAT TREATMENT (QW - 407)
Position(s) of Grove All Temperature Range N/A
Welding Progression All Time Range N/A
Position(s) of Fillet All
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min. 34 °C Persent Composition
Interpass Temp. Max. 260 °C Gas (es) Mixture Flow Rate
Preheat Maintenance N/A ) Shielding Argon 99,99% 7-15LPM
Other Trailing - - 2
(Continuous or special heating, where appficable, should be specified) Backing - - -
Other - . .
ELECTRICAL CHARACTERISTIC (QW - 409)
Other (e.g.,
Filler Metal ; Energy Remarks,
Weld Current Amps. Wire Feed ;. Volts Travel Commers
Process Type & Speed Speed | ion,
Pass(es) Polarit (Range) R Power |(Range) R Techninue,
Class | Dia. | Polarity (Range) | Range) (Range)| i,
Root & Hot GTAW ER70S-6 |1.6~2.4| DCEN 80 - 180 - 9-18 | 18-72 -
Fill & Capping SMAW E7018 |3.2/4.0 DCEP 80 - 190 - - 19-24138-112 -
Amps and volts, or power or energy range. should be specified for each electrode size, position, and thickness, etc.
Pulsing Current N/A Heat Input (max.) 2.5
Tungsten Electrode Size and Type 1.6 ~2.4mm & 2% Thoriated (EWTh-2)
(Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal Transfer for GMAW (FCAW) N/A
(Spray Arc, Short-Circuiting Arc, etc.)
Other N/A

TECHNIQUE (QW - 410}

String or Weave Bead Max. stringer or weaver within 2.5 time diameter of electrodes
Orifice, Nozzle, or Gas Cup Size 56,017

Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing & Grinding

Method of Back Gouging Back Grinding / Back Gouging

Oscillation N/A

Contact Tube to Work Distance 12 ~ 19 mm (GTAW)

Multiple or Single Pass (Per Side) Multiple

Multiple or Single electrode Single

Electrode Spacing N/A

Peening N/A

Other Welds shall be cleaned between each pass. When completed, remove

all slag & projection with grinding & Brushing

- _, S —
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c@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojenegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  006/HEI/MIGAS/20 Rev. 0

JOINT DETAILS

SINGLE VEE GROOVE SINGLE BEVEL - CORNER JOINT

T=t T=t

Welded from one side Welded from cne side OR t
both side Back Grinding

60°+5

< 7
Tt Nw 1 SIS

SQUARE BUTT SINGLE VEE GROOVE
T=t

Welded from BOTH SIDES, T = 6 mm Max
Roct gap, 0 - /2 Welded from one side OR
both side

.
{ = L

2l

SINGLE OR DOUBLE FILLET

UNLIMITED

For Non-Impact tested applications only, the following AWS/SFA clasification can be used with this procedure :
GTAW : ER70S-6 / 5.18 & SMAW : E7018/ 5.1

Weid Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES

DIRJEN MIGAS

— e e T

& #

| NOMOr xeqisirast Niugas

Date : October 1, 2020
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(@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojenegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.

006/HEI/MIGAS/20

Date 29/09/2020

WPS No.

00B/HEIMIGAS/20

Welding Process (es)

GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic

Manual

JOINTS (QW - 402)

% P

2.63 mm

T

2.5 mm

Groove Design of Test Coupon

(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal and process used.)

BASE METAL (QW - 403)
Material Spec. A36 to A36

Type or Grade, or UNS Number A36 to A36
P-No. 1 Group No. 1 to P-No. 1 Group No. 1
Thickness of Test Coupaon 9.645 mm

POSTWELD HEAT TREATMENT (QW - 407)

Temperature Range N/A
Time N/A
Others N/A

Diameter of Test Coupon N/A

Maximum Pass Thickness <% in. (13mm)

GAS (QW - 408)

Other Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL (QW - 404) Shielding Argon 99,99% 12 LPM
SFA Specification 5.18 5.1 Trailing - = =
AWS Specification ER70S-6 E7018 Backing = = -
Filler Metal F-No. 8 4
Weld Metal Analysis A-No. 1 1 ELECTRICAL CHARACTERISTIC (QW - 409)
Size of Filler Metal @2.4 mm @3.2 mm Current DCEN (GTAW) & DCEP (SMAW)
Filler Metal Product Form  Solid Bare | Flux Coated Polarity See Table Welding Parameter
Supplemental Filler Metal N/A N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A N/A Waveform Control N/A
Flux Type N/A Low Hydrogen Power or Energy See Table Welding Parameter
Filux Trade Name N/A N/A Arc Time 5 - 10 Minutes / Pass
Weld Metal Thickness 3 mm 6.645 mm Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Other OK Tigrod 12.64 OK 48.04 Tungsten Electrode Size 2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW)  N/A
POSITION (QW - 405) Heat Input  See Table Welding Parameter
Position(s) of Groove 1G Other N/A
Weld Progression (Uphill, Downhill) N/A
Other N/A TECHINQUE (QW - 410)
Travel Speed See Table Welding Parameter
String or Weave Bead String & Weave Bead
PREHEAT (QW - 406) Osciliation N/A e
Preheat Temperature 34°C Multipass ar Single Pass (Per Side) Single & Mulﬁ;}'?ss
Interpass Temperature 260°C Single or Multiple Electrodes Single !
Other N/A Other 7 e ]
$11] 3 vy T OF6 /
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(@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kerlasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 006/HEI/MIGAS/20 Rev.0

WELDING PARAMETER

i Filer Metal
N | Procss [Bam | o {rogmy] A0 | Vot | e el ooy
! GTAW ER70S-6 |2.4 mm| DCEN 1 2 - L2
2 110 10 30 22
3 92 20 47 2.3
4 87 20 53 2.0
5 SMAW E7018 |3.2mm| DCEP 95 20 52 2.2
6 85 19 50 1,9
7 85 19 55 1.8

TENSILE TEST (QW - 160)

Specim Width Thickness Area Ultimate Total Load | Ultimate Unit Stress | Type Failure &
en No. (mm) (mm) (mm?) (kN) (N/mm?) Location
T 19,51 9,63 187,88 108.22 576 Fracture on base metal
T2 19,567 9,66 189,05 109,84 581 Fracture on base metal

GUIDE BEND TESTS (QW - 160)

Type and Figure No. Result
SB1-QW 462.2 No Open Discontinuity
SB2 - QW 462.2 No Open Discontinuity
SB3 - QW 462.2 No Open Discontinuity
SB4 - QW 462.2 No Open Discontinuity

TOUGHNESS TESTS (QW - 170)

. i Test Temp. Toughness Values i

Speb::;men T Speqmen p g Drop Weight Break
: Size °C) % Shear| Mils (in.) or mm (YIN)

--Blank-

Comments

H\f’& o’rrsa@t [oﬂ u

--‘-— |



::E ) PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojenegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bejonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 006/HEIMIGAS/20 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory :  Yes - No i Penetration into Parent Metal :  Yes # No .

Macro - Result None

HARDNESS TESTS
Vickers Hardness Value HV 10, Kgf:’mm2
Test No Test Location 12%° Remarks
Line 1 Line 2 Line 3
---Blank---
Other Tests
Type of Test None

Deposit Analysis None

Other Radiography examination, Result : ACC, Report No. : 001/RT/HEIX/20 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. z Stamp No. W-01
Tests conducted by : PT. HI-TEST Laboratory Test No. : HT/JKT/0920/0332

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

Organization Prepared by, Verified by et
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
T DIRIENMIGAS ™

A6 aom (o84

Date : September 29, 2020
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AT
ESAB °
R

Date: 2020-02-12

Our order:
Our reference:

INSPECTION CERTIFICATE (3.1) - Chemical analysis

TEST REPORT (2.2) - Mechanical properties
Certificate number:

EC25919813 rev. 0

Your order:
Your reference:

Customer number: NA Your fax number:

Customer order date: Your e-mail:

Invoice address Receiver of certificate Delivery address

NA

DELIVERY Lot number: PLUOZ009 Quantity:
PRODUCT CHEMICAL COMPOSITION
Brand: ESAB

Descrption: OK 48.04 3.2x400mm Actual results: acc to EN 10204 - 3.1
ltem number: 480432HNRO

CLASSIFICATIONS

SFA/AWS A5.1: E7018
EN ISO 2560-A: E424 B 32 H5

MECHANICAL PROPERTIES
Typical data: acc to EN 10204 -2.2

Standard:

Auxiliary:

Condition:
TENSILE
RelL

ReL Rm
480 MPa

560 MPa

A5
28%

IMPACT

Temp
KV

-30 °C
110J

-40°C
100 J

COMMENTS

All weld metal

Auxiliary:

C 0.09%
Si 0.35%
Mn 1.07%
P 0.015%
S 0.008%
Cr < 0.1%
Ni < 01%
Mo < 0.1%
Nb < 0.01%
Cu 0.02

\ 0.01%

Product supplied under a QA Programme fulfilling the EN 1SO 9001 standard.
This certificate is produced electronically and is valid without signature.

Please refer any queries to:

PT. VICTOR TEKNOLOGI INDONESIA; Kawasan Industri Kota Bukit Indah Blok All No. 4; Purwakarta 41181; Jawa Barat

- Indonesia.

Validation - Chemical Analysis
Miftakhudin Zaeni

Quality Assurance Manager

Validation - Others

J-P Ernoult Product Manager
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ESAB -
s

Date: 2019-11-22

Our order:

Qur reference:

Customer number: NA

INSPECTION CERTIFICATE (3.1) - Chemical analysis

TEST REPORT (2.2) - Mechanical properties

Certificate number: EC25830081 rev. 0

Your order:
Your reference:
Your fax number:

Customer order date: Your e-mail:
Invoice address Receiver of certificate Delivery address
NA
DELIVERY Lot number: PVT21611205 Quantity:
PRODUCT CHEMICAL COMPOSITION
Brand: ESAB
Description: OK Tigrod 12.64 2.4x1000mm 5kg Actual results: ace to EN 10204 - 3.1
ltem number: 126424R150

Wire/strip
CLASSIFICATIONS N
EN ISO 636-A: W 46 4 4Si1 PAOAIaE i
EN ISO 636-A: W4Si1 c g
SFA/AWS AS5.18: ER70S-6 Si 0.88%

Mn 1.62%

P 0.002%

S 0.010%

Cr 0.03%

Ni 0.01%

Mo < 0.01%

G 0.06%
MECHANICAL PROPERTIES v 0.01%
Typical data: acc to EN 10204 - 2.2 Al 0.01%

Ti+Zr 0.03%

Standard: EN
Auxiliary: 11
Condition:

TENSILE
Rel
525 MPa

Rm
595 MPa

A4-A5
26 %

IMPACT
Temp -40 °C
KV 150 J

COMMENTS

Product supplied under a QA Programme fulfilling the EN ISO 9001 standard.
This certificate is produced electronically and is valid without signature.

Please refer any queries to:

PT Esabindo Pratama; Pulogadung; Indonesia; Tel : 62-21-460 0188; Fax : 62-21-461 2929

Validation - Chemical Analysis
Josef Moravek

Quality Manager

Validation - Others

Jose Abal Lopez,H. Rasmuson Product Manager,
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] o “I"u,l
. PT. Hi-Test L

a v Laboratory of Mechanical Testing M el e
B BSD City : E /—ﬁ__\\\}: Laboratorium Penguji
Taman Tekno Blok A2 No. 48 ’/1,4 N ‘\\\‘ LRz IoN
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia TN

Telp . +62 21 75882884, Fax : +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www. hitestlab.com

Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address . JI. Bojonegara No. 44 No. : HT/JKT/0820/0332
Kertasana, Serang, Banten 42454 Total of Page % 1wof2

Reference Code : ASME Sect. IX : 2019 Date of Received : 22 September 2020
Test Method : ASTM A370-19 Date of Tested  : 29 September 2020
Object to be tested : (as received) PO No : PO-E001-HTT-TOL-004

Project Name P
Sample Marking : 9. HEI 6

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 36, PQR No. PQRO0B/HEI/MIGAS/20,
welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Reduced Section Tension Test (Transverse Specimen)
Environment Temp : 251°C

Test Specimen No T T2
Measured Thickness {mm) 963 9.66
Measured Width {mm) 19.51 19.57
Effective Area (mm?) 187.88 189.05
Ultimate Tensile Load (kN) 108.25 109.89
Ultimate Tensile Strength  (N/mm?) 576 581
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile
Testing Machine Used :  INSTRON 600 DX,
Model: 600 DX, 8/N: S2513, Capacity : 600 kN
Remark RS

Test Conducted By : Canra Latipolia, ST
Witnessed By :

Appro’y%cil:‘;j‘g natory ¥
L)

S,

Labofatg'ﬁ \ anager

Term & Conditions

1. The report is prepared for the sole use of the Client and is prepared based upcn the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report s not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item

2. PT. Hi-Test agrees to use reascnable diligence in the perfermance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test

3. The Report may not be reproduced in part ar in full unless approval in writing has been given by PT. Hi-Test.
4. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. [ts agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein
Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasicnal (ISO/IEC 17025:2005)



4 T HiTes R

T \‘\——"/}3. LV 4
;_ ' Laboratory of Mechanical Testing iIHEEMQ; géﬂ e
BSD City :

:{/‘//%\\_\‘§ Laboratorium Penguji
Taman Tekno Blok A2 No. 48 A e e LP-422 - IDN
o Bumi Serpong Damai (BSD) — Tangerang - Indonesia ol
» Telp : +62 21 75882884, Fax : +62 21 75882885

E-mail ; hi-test@hitestlab.com
Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No : B20625

Address : JI. Bojonegara No. 44 No. » HT/JKT/0920/0332
Kertasana, Serang, Banten 42454 Total of Page 1 20f2

Reference Code : ASME Sect. IX: 2019 Date of Received : 22 September 2020

Test Method : ASTM E190-14 Date of Tested : 29 September 2020

Object to be tested : (as received) PO No : PO-E001-HTT-TOL-004

Project Name D
Sample Marking : 9. HEIB

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 36, PQR No. PQROOG/HEI/MIGAS/20,
welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature 1 251°C

Test Weld Ment Thickness : 10 mm Test Specimen Width : 38 mm

Former Diameter i 40 mm Bend Angle : 180  Degree

Shoulder Distance : 63.2 mm

Specimen No | Type of Bend Observation Resuit

FB1 Face Bend No Open Discontinuity was Observed Accepted
FB2 Face Bend No Open Discontinuity was Observed Accepted
RB1 Root Bend No Open Discontinuity was Observed Accepted
RB2 Root Bend Discontinuity 1.73 mm of Opening was Observed Accepted

Testing Machine Used : MOTOR PUMP BENDING TEST MACHINE,

Model : Daventry England, S/N : DG 8881, Capacity : 700 Bar
Remark M
Test Conducted By :  Canra Latipolia, ST

Witnessed By

Approved Signatory 1

I e Y a

Sufiadi, ST ”'
Laboratory Manager

Term & Conditions

1. The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Repert does not constitute an endersement by PT. Hi-test of the Item.

2. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating te the Services, the Report or the
facilities of PT. Hi-Test.

The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.
PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or ctherwise for any direct or

indirect loss or damage suffered by the Client. lts agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.
Form No: HT/QM-F/BEND/3 Rev.0 Date of Issued 06/01/2014

The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISOCAEC 17025:2005)

B



PT. HANAZONO Engineering Indonesia
Wi are afways partrer with uas

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)

In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Department
Welding Procedure Specification No. 003/HE/MIGAS/20 Date 01/10/2020 Supporting PQR No.(s) 003/HEU/MIGAS/20
Revision No. 0 Date 01/10/2020
Welding Process (es) GTAW & SMAW  Type (s) Manual
(Automatic, Manual, Machine or Semi-Auto)
JOINT (QW - 402) Detaiis
Joint Design Single Vee or Any
Root Spacing 0~3mm
Backing With / Without
Backing Material {Type) Gas (GTAW) / Base nor Weld Metal (GTAW / SMAW) See Joint Details

Sketches, production Drawings, Weld Symbols or Written Description
Should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove maybe
specified.

Sketches may be attached to illustrate joint design, weld layers, and
bead sequence (e.g., for toughness procedures, for multiple process
procedures, etc.)

*BASE METALS (QW - 403)
P. No. 8 Group No. to P. No. 8 Group No. -
S SRCTRISERRE ;. (S E e e
Specification type, grade, or UNS -

to Specification type, grade, or UNS -
OR

Chem. Analysis and Mech. Prop -

to Chem. Analysis and Mech. Prop -

Thickness Range :

Base Metal : Groove 1.5 ~ 19.64 mm Fillet All
Maximum Pass Thickness <% in. (13mm) (Yes) All (No) =
Other i

*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 5.9 54
AWS No. (Class) ER308L, ER308H, ER316L E308L-16, E308H-16, E316L-16
F - No. 6 i
A - No. 8 8
Size of Filler Metals @ 1.6 mm~ 2.4 mm @3.2~4.0mm
Weld Metal
Deposit Thickness:

Groove Max. 6 mm Max. 13.64 mm

Fillet All All
Electrode Flux (Class) N/A N/A
Flux Type N/A N/A
Flux Trade Name N/A Lime Titania
Consumable Insert N/A N/A
Other Manufacturer : BOHLER / AVESTA

Electrode Name : Bohler S EAS 2-IG & Avesta 308L-16, Bohler ER 308 H-IG &
Avesta 308H-16, Bohler S EAS 4 M-IG & Bohler Fox S 316L-16

*Each base metal-filler metal combination should be specified individually.

1OF6
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Q@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section X, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. : 003/HEI/MIGAS/20 Rev. 0
POISITIONS (QW- 405) POSTWELD HEAT TREATMENT (QW - 407)
Position(s) of Grove All Temperature Range N/A
Welding Progression All Time Range N/A
Position(s) of Fillet All
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min. 32 %G Persent Composition
Interpass Temp. Max. 150 °C Gas (es) Mixture Flow Rate
Preheat Maintenance N/A *) Shielding Argon 99,99% 7-15LPM
Other Trailing = - .
{Continuous or special heating, where applicable, shouid be specified) Backing Argon 99,99% 7-15LPM
Other . s o
ELECTRICAL CHARACTERISTIC (QW - 409)
Cther (e.g.,
Filler Metal ; Energy Romari,
Weld Current Amps. Wire Feed gl Volts Travel emmans.
Pass(es) Process Type & (Range) Speed Power |(Range) Speed | o
Class Dia. Polarity (Range) | zange) (Range}) °:”E:':T$§"
Root & Hot GTAW ER308L [1.6~2.4 DCEN 80 - 160 - = 10-18124-88 -
Fill & Capping SMAW E308L-16 |3.2~4.0 DCEP 60 - 160 - - 18-28(32-135 -
Amps and volts, or power or energy range, should he specified for each elecirode size, position, and thickness, efc.
Pulsing Current N/A Heat Input (max.) 20J
Tungsten Electrode Size and Type 1.6 ~2.4mm & 2% Thoriated (EWTh-2)
{Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal Transfer for GMAW (FCAW) N/A
{Spray Arc, Short-Circuiting Arc, etc.)
Other N/A

TECHNIQUE (QW - 410)

String or Weave Bead Max. stringer or weaver within 2.5 time diameter of electrodes
Orifice, Nozzle, or Gas Cup Size 5,6,0r7

Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing & Grinding with SS Material
Method of Back Gouging Back Grinding with SS Material

Oscillation N/A

Contact Tube to Work Distance 12 ~ 19 mm (GTAW)

Multiple or Single Pass (Per Side) Single & Multiple

Multiple or Single electrode Single

Electrode Spacing N/A

Peening None

Other Welds shall be cleaned between each pass. When completed, remove

all slag & projection with SS grinding & Brushing

At - 5381 (0B /sl
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C@ PT. HANAZONO Engineering Indonesia
W are always partnee with yau

Office & Work Shop Address: Ji. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)

In accordance with
Section I1X, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :  003/HEI/MIGAS/20 Rev. 0

JOINT DETAILS

SINGLE VEE GROOVE SINGLE BEVEL - CORNER JOINT
T=t T=t
Welded from one side Welded from one side OR t

both side Back Grinding

0-3] f
SQUARE BUTT SINGLE VEE GROOVE
T=t
Welded from BOTH SIDES, T = 6 mm Max
Root gap, 0 - /2 Welded from one side OR .
both side aoes

T 1

el

SINGLE OR DOUBLE FILLET

UNLIMITED

For Non-Impact tested applications only, the following AWS/SFA clasification can be used with this procedure :
GTAW : ER308L /5.9 & SMAW : E308L-16/ 5.4

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

¥

Ao oo B/l

Date : October 1, 2020
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cﬁ? PT. HANAZONO Engineering Indonesia
Wi arer Alwaus pariner wité yau

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Organization Name PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.  003/HEIMIGAS/20  Date 29/09/2020
WPS No. 003/HEI/MIGAS/20
Welding Process (es) GTAW & SMAW
Types (Manual, Automatic, Semi-Automatic Manual
JOINTS (QW - 402)
2.82mm
Groove Design of Test Coupon
(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal and process used.)
BASE METAL (QW - 403) POSTWELD HEAT TREATMENT (QW - 407)
Material Spec. SA-240 Temperature Range N/A
Type or Grade, or UNS Number TP304 Time N/A
P-No. 8 Group No. 1 to P-No. 8 Group No. 1 Others N/A
Thickness of Test Coupon 9.82 mm
Diameter of Test Coupen N/A
Maximum Pass Thickness <% in. (13mm) GAS (QW - 408)
Other Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL (QW - 404) Shielding Argon 99,99% 11 LPM
SFA Specification 5.9 5.4 Trailing . 2 -
AWS Specification ER308L E308L-16 Backing Argon 99,99% 9LPM
Filler Metal F-No. 6 5
Weld Metal Analysis A-No. 8 8 ELECTRICAL CHARACTERISTIC (QW - 409)
Size of Filler Metal 2.4 mm 3.2 mm Current DCEN (GTAW) & DCEP (SMAW)
Filler Metal Product Form Bare Flux Coated Polarity See Table Welding Parameter
Supplemental Filler Metal N/A N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A N/A Waveform Control N/A
Flux Type N/A Lime Titania Power or Energy N/A
Flux Trade Name N/A N/A Arc Time 5 - 10 Minutes / Pass
Weld Metal Thickness 3 mm 6.82 mm Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Other BOHLER S EAS 2-1G AVESTA 308L-16 Tungsten Electrode Size  2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW)  N/A
POSITION (QW - 405) Heat Input  See Table Welding Parameter
Position(s) of Groove 1G Other N/A
Weld Progression (Uphill, Downhill) N/A
Other None TECHINQUE (QW - 410)
Travel Speed See Table Welding Parameter
String or Weave Bead String & Weave Bead
PREHEAT (QW - 406) Osciliation N/A
Preheat Temperature 32°C Multipass or Single Pass (Per Side) Single & Multipass
Interpass Temperature 150°C Single or Multiple Electrodes Single
Other N/A Other ~ N/A

4 OF 6
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PT. HANAZONO Engineering Indonesia
W are aways partncr with o

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : DO03/HEI/MIGAS/20 Rev. 0

WELDING PARAMETER

Weld Welding Filer Metal TYPE | Amnere Volt Travel Speed Heat Input
No. Process Class Dia. | Polarity P Range (mm/min) (J/mm})
1 75 18 45 1.8
GTAW ER308L |2.4 mm| DCEN
2 90 10 28 1,9
3 95 21 61 2,0
4 85 20 53 1,9
5 SMAW E308L-16 |3.2 mm| DCEP 80 20 52 1,8
6 68 19 50 1,6
7 74 19 53 1,6

TENSILE TEST {QW - 160)

Specim Width Thickness Area Ultimate Total Load | Ultimate Unit Stress | Type Failure &
en No. (mm) (mm) (mm?) (kN) (N/mm?) Location
T 19,61 9,87 193,65 107,42 555 Fracture on weld metal
T2 19,54 9,82 191,88 119,16 621 Fracture on weld metal

GUIDE BEND TESTS (QW - 160)

Type and Figure No. Result

SB1- QW 462.2
SB2 - QW 462.2
SB3 - QW 462.2

No Open Discontinuity

SB4 - QW 462.2
TOUGHNESS TESTS (QW - 170)
Specimen| SN LEEtER Spec_:imen Test Temp. Toughness Values Drop Weight Break
No. Size (°C) % Shearl Mils (in.) or mm (Y/N)
--Blank-
Comments

A6 - tom /ot /ab)

e i
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PT. HANAZONO Engineering Indonesia

We are always partner with g

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 003/HEI/MIGAS/20 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory : Yes & No = Penetration into Parent Metal :  Yes - No -

Macro - Result None

HARDNESS TESTS
Vickers Hardness Value HV 10, Kgfimm?
Test No Test Location 12 Remarks
Line 1 Line 2 Line 3
-~Blank--
Other Tests
Type of Test N/A

Deposit Analysis N/A

Other Radiography examination, Result : ACC, Report No. : 001/RT/HEVIX/20 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. - Stamp No. W-01
Tests conducted by : PT. HI-TEST Laboratory Test No. : HT/JKT/0920/0329

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

Organization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

Pt - 081 (08w /g

Date : September 29, 2020
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> PT.Hi-Test RSV,
- ‘v _ Lab:iratory of Mechanical Testing m %?m
&

BSD City : iy
Taman Tekno Blok A2 No. 49 ’4,/ = \\5
Bumi Serpong Damai (BSD) — Tangerang - Indonesia A
Telp : +62 21 75882884, Fax : +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)

e Laboratorium Penguji
S LP - 422 - IDN

Customer : PT. Hanazono Engineering Indonesia Job No : B20625

Address . JI. Bojonegara No. 44 No. : HT/JKT/0920/0329
Kertasana, Serang, Banten 42454 Total of Page : 1of2

Reference Code : ASME Sect. IX : 2019 Date of Received : 22 September 2020

Test Method : ASTM A370-19 Date of Tested : 29 September 2020

Object to be tested : (as received) PO No : PO-E001-HTT-TOL-004

Project Name T
Sample Marking : 9. HEI3

One welded stainless steel plate joint test sample, size: 10 mm thickness, material spec: A 240-304, PQR No.
PQROO3/HEIMIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Reduced Section Tension Test (Transverse Specimen)
Environment Temp : 25.1°C

Test Specimen No T1 T2
Measured Thickness {mm) 9.87 9.82
Measured Width {(mm)} 19.61 . 19.54
Effective Area {mm?) 193.55 191.88
Ultimate Tensile Load {kN) ) 107.41 119.16
Ultimate Tensile Strength  (N/mm?3) 555 621
Location of Failure Weld Metal Weld Metal
Type of Failure Ductile Ductile
Testing Machine Used :  INSTRON 600 DX,
Model: 600 DX, S/N: S2513, Capacity : 600 kN
Remark v e

Test Conducted By . Canra Latipolia, ST
Witnessed By -

Approved $§gnatory{
—\ -~ «

—— 3 F

‘r':: - P P
Su ha&i}_?&]ﬁ.c’(\‘

Laboratory Manager

Term & Conditions

1. The repoert is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does net constitute an endorsement by PT. Hi-test of the Item.

2. PT. Hi-Test agrees tc use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

. PT. Hi-Test shall under no circumslamces.be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence cr breach of statutory duty) or ctherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howscever arising or whether connected with the Services provided by PT. Hi-Test herein
Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0 Date of Issuved 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISCAEC 17025:2005)

bW



y = \\\\“I”,'u,/
“_— PT. Hi-Test RS,

s 4 / . ’ - ¥
| 4 Laboratory of Mechanical Testing iIBEEMEA e [ AR
\ BSD Cl'ty ! ’” ///_%\\‘é- La.boratorium Penguji
Taman Tekno Blok A2 No. 49 W N LPoazzHion
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia halodn
) Telp : +62 21 75882884; Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com
Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address : Jl. Bojonegara No. 44 No. : HT/JKT/0920/0329
Kertasana, Serang, Banten 42454 Total of Page :20f2
Reference Code : ASME Sect. IX: 2019 Date of Received : 22 September 2020
Test Method : ASTM E190-14 Date of Tested : 29 September 2020
Object to be tested : (as received) PO No D --
Project Name T
Sample Marking : 8. HEI 3

One welded stainless steel plate joint test sample, size: 10 mm thickness, material spec: A 240-304, PQR No.
PQROO3/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature :  25.1°C

Test Weld Ment Thickness 10 mm Test Specimen Width : 38 mm

Former Diameter : 40 mm Bend Angle : 180  Degree

Shoulder Distance : 63.2 mm

Specimen No | Type of Bend Observation Result

FB1 Face Bend No Open Discontinuity was Observed Accepted
FB2 Face Bend No Open Discontinuity was Observed Accepted
RB1 Root Bend No Open Discontinuity was Observed Accepted
RB2 Root Bend No Open Discontinuity was Observed Accepted

Testing Machine Used : MOTOR PUMP BENDING TEST MACHINE,

Model : Daventry England, S/N : DG 8881, Capacity : 700 Bar

Remark . e

Test Conducted By .  Canra Latipolia, ST

Witnessed By H

Apprqved-Sjgnatoryfr
sk *.",.'.L:‘_‘:, .

Suhal ST/
Laboratory Manager

Term & Conditions

1. The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which
PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item

2. PT. Hi-Test agrees tc use reascnable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

- The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test
g PT: Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence cr breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.
Form No: HT/Qi-F/BEND/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISOAEC 17025:2005)

the Services are performed by

How
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PT. voestalpine Bshler Welding Asia Pacific

Town
Bekasi

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

voestalpine Bdhler Welding Asia Pacific

Kawasan Industri Jababeka Cikarang
JL indusiri Seiatan 2 Blok JJ NO. 7-10
17530 Bekasi

T.+8221893 7572, F +6221893 7518
www veestalpine. comiweldng

Inspection certificate 3.1

as per : EN 10204

14470 Jakarta Utara No.: 2020-2047012280-50-20126-025

Indonesia Rev. O Page 1 of 1
PO no. ACD/AW-N/20/09/0852 of 21.09.2020
Order no. 1042004717
Delivery note/pos./splitt 2047012280/000000/000050 of 28.09.2020
Product GTAW rodAvire
Trade name BOHLER S EAS 2-G
Standard designation AWS A59 : ER308L

ASME SFA5.9: ER308L
Dimension GTAW 2.4 x 1000 mm 118855
Lot no. 20126 4532270::3
Quantity 60,0 KG b2
Chemical composition in % of the product
C Si Mn P S Cr Mo Ni Cu N FN WRC
0,02 0,35 1,78 0,010 0,025 19,81 0,03 10,10 0,03 0,08 9

Mechanical properties EN 10204: 2.2

Tensile test according to : ASTM E8

Specimen preparation according to : AWS B4.0

T ReL/Rp 0,2 Rp1,0 Rm A (Lo =4d) .2 WBH Remarks
MPa MPa MPa % % PWHT
25°C = 380 = 570 z 40
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion Shear fracture WBH Remarks
KV /J Kv mm % PWHT
-196°C 250

The product BOHLER § EAS 2-1G meets the requirements of the filler metal specification ASME sec |I, part C, AWS A5.9

ER308L when tested in accordance with that specification.

Date
05.10.2020

This certificate was issued by DP-equipment and deoes not require signature

Authorized representative
Miftah Farid

voestalpine




'PT. voestalpine Bohler Welding Asia Pacific

Town

Bekasi

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

Kawasan Industri Jababeka Cikarang
JL Industri Sefatan Z Blok JJ NO. 7-10

17530 Bekasi

T.+6221883 7572, F. +6221893 7518

www.voestalpine.comiwelding

Inspection certificate 3.1

as per : EN 10204

voestalpine B&hler Welding Asia Pacific

14470 Jakarta Utara No.: 2020-2047011855-10-18614-025
Indonesia Rev. 0 Page 1 of 1
PO no ACD/HR-N/20/06/0515 of 04.06.2020
Order no. 1042004464
Delivery note/pos./splitt 2047011855/000000/000010 of 10.07.2020
Product covered electrode
Trade name BOHLER FOX S 308L-16
Standard designation ENISO 3581-A:E199LR32
AWS A54 . E308L-16
Dimension SMAW 3,25 x 350 mm 118955
Lot no. 18614 JSE::QEZ
Quantity 405,9 KG 0425
Chemical composition in % of the weld metal
[ Si Mn P S Cr Mo Ni Cu N
0,02 0,67 0,52 0,009 0,008 19,03 0,03 9,91 0,06 0,08
Mechanical properties ASME ll/Sched.F
Tensile test accoerding to : ASTM E8
Specimen preparation according to : AWS B4 .0
T RelL/Rp0,2 Rp 1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % % PWHT
25°C = 320 =520 =35 AW
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion | Shear fracture WBH Remarks
KV /J KV /J mm % PWHT
-120°C =30 AW

The product BOHLER FOX S 308L-16 meets the requirements of the filler metal specification ASME sec II, part C, AWS A5.4

tested in accordance with that specification.

Date
27.07.2020

This certificate was issued by DP-equipment and does not require signature.

: E308L-16 when

Authorized representative

Miftah Farid

voestalpine




d@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax - +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Department
Welding Procedure Specification No. 005/HEI/MIGAS/20 Date 01/10/2020 Supporting PQR No.(s) 005HEUMIGAS/20
Revision No. 0 Date 01/10/2020
Welding Process (es) GTAW & SMAW  Type (s) Manual
{Automatic, Manual, Machine or Semi-Auto)

JOINT (QW - 402) Details

Joint Design Single Vee or Any

Root Spacing 0~3mm

Backing With / Without

Backing Material (Type) Air (GTAW) / Base Nor Weld Metal (GTAW / SMAW) See Joint Details

Sketches, production Drawings, Weld Symbols or Written Description
Sheuld show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove mavbe
specified.

Sketches may be attached to illustrate joint design, weld layers, and
bead sequence (e.g., for toughness procedures, for multiple process
procedures, etc.)

*BASE METALS (QW - 403)
P. No. 1 Group Nao. 2 to P. No. 1 Group No. 2
OR
Specification type, grade, or UNS -
to Specification type, grade, or UNS -
OR
Chem. Analysis and Mech. Prop =

to Chem. Analysis and Mech. Prop =

Thickness Range : 9.73 ~ 156.73 mm (Impact Limit), 1.5 ~ 19.46

Base Metal : Groove mm (W/O Impact) Fillet All
Maximum Pass Thickness <% in. (13mm) (Yes) All (No) -
Other -

*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 5.18 5.1
AWS No. (Class) ER70S-6 E7018-1H4R
F - No. 6 4
A - No. 1 1
Size of Filler Metals @ 1.6 mm~2.4mm @3.2~4.0mm
Weld Metal
Deposit Thickness:

Groove Max. 6 mm Max. 13.46 mm

Fillet All All
Electrode Flux (Class) N/A N/A
Flux Type N/A Low Hydrogen
Flux Trade Name N/A N/A
Consumable Insert N/A N/A l
Other Manufacturer : BOHLER

Electrode Name : Bohler S EMK 6 & Fox S EV 50-1

=1 OF B

*Each base metal-filler metal combination should be specified individually.
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:!D PT. HANAZONO Engineering indonesia
o ) Wiz sre alwaus partner wibk: o

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone ; +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. : 005/HEI/MIGAS/20 Rev. 0
POISITIONS (QW- 405) POSTWELD HEAT TREATMENT (QW - 407)
Position(s) of Grove All Temperature Range 625°C + 25°C
Welding Progression All Time Range Holding Time 1 h/25 mm (1 hrfin.)
Position(s) of Fillet All (15 min min.) Heating / Cooling rate max 315°C
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min. 32 °C Persent Composition
Interpass Temp. Max. 240 °C Gas {es)| Mixture Flow Rate
Preheat Maintenance N/A ™) Shielding Argon 99,99% 7-15LPM
Other Trailing - - -
(Continuous or special heating, where applicable, should be specified) Backing = = -
Other = N =
ELECTRICAL CHARACTERISTIC (QW - 409)
- m.
s | gy [T | G| amps | WEEe | TG vors | Tl | 5
8ss{os) : Polarity {Range) (Range) Power [(Range) {Range) Techniue
Class Dia. (Range) Process Torch
Angle, et}
Root & Hot GTAW ER70S-6 |[1.6~24] DCEN 50 - 150| - - 9-18 | 11-65 -
Fill & Capping SMAW  |E7018-1H4R{3.2/4.0) DCEP 80-190 - - 19-28(38- 140 -
Amps and volts, or power or energy range, should be specified for each elecirode size, position, and thickness, etc.
Pulsing Current N/A Heat Input (max.) 254
Tungsten Electrode Size and Type 1.6 ~ 2. 4mm & 2% Thoriated (EWTh-2)
{Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal Transfer for GMAW (FCAW) N/A
(Spray Arc, Short-Circuiting Arc, afc.)
Other N/A
TECHNIQUE (QW - 410)
String or Weave Bead Max. stringer or weaver within 2.5 time diameter of electrodes
Crifice, Nozzle, or Gas Cup Size 56,017
Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing & Grinding
Method of Back Gouging Back Grinding / Back Gouging
Oscillation N/A
Contact Tube to Work Distance 12~ 19mm (GTAW)
Multiple or Single Pass (Per Side) Multiple
Multiple or Single electrode Single
Electrode Spacing N/A
Peening N/A
Other

Welds shall be cleaned between each pass. When completed, remove
all slag & projection with grinding & Brushing

20F6
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dﬁ) PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No .44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
Section IX, ASME Boiler and Pressure Vessel Code

Welding Procedure Specification No. :

005/HEI/MIGAS/20 Rev. 0

JOINT DETAILS

SINGLE VEE GROOVE
T=t

SINGLE BEVEL - CORNER JOINT
T=t

Welded from ane side OR ¢

|
l Welded from one side
|

both side Back Grinding

|

60°+5

< 7
Tt N

7 -]

18-26

SINGLE VEE GROOVE
T=t

SQUARE BUTT

Welded frorm BOTH SIDES, T = 6 mm Max
Root gap, 0 - t/2

i 7

.. |

Welded from one side OR

both side et

SINGLE OR DOUBLE FILLET

UNLIMITED

For Non-Impact tested applications only, the following AWS/SFA clasification can be used with this procedure :
GTAW : ER70S-6/5.18 & SMAW : E7018-1H4R / 5.1

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Organization Prepared by, Verified by S
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

e - o708 I %(5?0

f"r:.

Date : October 1, 2020
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:/D PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JIl. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used fto Weld Test Coupon

Organization Name  PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.  005/HEI/MIGAS/20 Date 29/08/2020
WPS No. 005/HEIMIGAS/20

Welding Process (es) GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic Manual

8.73 mm

JOINTS (QW - 402)

65°
% m/
% 1 & 1 - T25mm i
i $ . }
1
I-F: 1 mm i i é
! £ S |
1mm
25mm

Groove Design of Test Coupon

(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal and process used.)

BASE METAL (QW - 403) POSTWELD HEAT TREATMENT (QW - 407)
Material Spec. A516 Temperature Range 625°C
Type or Grade, or UNS Number Gr. 70N Time Holding at 1 Hr for 25.4mm Thk.
P-No. 1 Group No. 2 to P-No. 1 Group No. 2 Others _ Heating & Cooling rate (280°C) per hours
Thickness of Test Coupon 9.73 mm
Diameter of Test Coupon N/A
Maximum Pass Thickness <% in. (13mm) GAS (QW - 408)
Other Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL (QW - 404) Shielding Argon 99,99% 12 LPM
SFA Specification 5.18 5.1 Trailing — - -
AWS Specification ER70S-6 E7018-1H4R Backing S = 5
Filler Metal F-No. 6 4
Weld Metal Analysis A-No. 1 1 ELECTRICAL CHARACTERISTIC (QW - 409)
Size of Filler Metal @2.4 mm 3.2 mm Current DCEN (GTAW) & DCEP (SMAW)
Filler Metal Product Form  Solid Bare | Flux Coated Polarity See Table Welding Parameter
Supplemental Filler Metal NIA N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A N/A Waveform Control N/A
Flux Type NA Low Hydrogen Paower or Energy See Table Weiding Parameter
Flux Trade Name N/A NIA Arc Time 5-10 Minutes / Pass
Weld Metal Thickness 3 mm 6.73 mm Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Other BOHLER S EMK 6 FOX S EV 50-1 Tungsten Electrode Size 2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW) N/A
POSITION (QW - 405) Heat Input  See Table Welding Parameter
Position(s) of Groove 1G Other N/A
Weld Progression (Uphill, Downbhill) N/A
Other N/A TECHINQUE (QW - 410)

Travel Speed See Table Welding Parameter

String or Weave Bead String & Weave Bead

PREHEAT (QW - 406) Osciliation N/A o
Preheat Temperature 32°C Multipass or Single Pass (Per Side) Single & Muitipass |
Interpass Temperature 240°C Single or Multiple Electrodes Single
Other

N/A Other N/A

T _FOF6 -

(G - o0 BT 142



.‘.],‘!r*: ’
1YY
i

PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No 44

Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454
Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. :

005/HEIMIGAS/20

Rev. 0
WELDING PARAMETER
Weld | Welding Filer Metal Type Travel Speed Heat Input
No. Process Class Dia | Potarity| Am™Pere | Vot | oo nge (mm/min) (Jfmm)
1 150 18 65 25
GTAW ER70S6 |2.4 mm| DCEN .
2 160 18 87 2,0
3 110 22 72 20
4 123 22 75 2.2
5 SMAW E7018-1H4R! 3.2 mm| DCEP 123 22 82 2,0
6 120 22 86 1,8
T 123 22 90 1.8
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load | Ultimate Unit Stress | Type Failure &
en No. {mm) {mm) (mm?) (kN) {(N/mm?) Location
11 19,54 9,71 189,73 108,34 571 Fracture on base metal
T2 19,51 9,75 190,22 108,05 568 Fracture on base metal
GUIDE BEND TESTS {QW - 160)
Type and Figure No. Result
SB1 - QW 462.2
SB2 - QW 462.2 No O Di tinui
SB3 . OW 462.2 o Open Discontinuity
SB4 - QW 462.2
TOUGHNESS TESTS (QW - 170)
Spr::imen Noteh Ltitation Specimen Test Temp. Toughne.ss yalues Drop Weight Break
o. Size °C) % Sheari Mils {in.) or mm (YMN)
1 218
2 WCL 10 x10x 55 - 46 197 213
3 225
1 96
2 FL1 10x10x 55 - 46 84 94
3 103
1 78
2 FL2 10 x 10 x 55 - 46 63 71
3 i2
Comments
Ate -0998 /Bus /1y

2
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@ PT. HANAZONO Engineering Indonesia

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab. Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld Test Coupon

Procedure Qualification Record No. : 005/HEIMIGAS/20 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory :  Yes = No - Penetration into Parent Metal :  Yes 5 No =

Macro - Result None

HARDNESS TESTS
Vickers Hardness Value HV 10, Kgf/mm?
Test No Test Location {27 Remarks
Line 1 Line 2 Line 3
1 170 169 167
2 HAZ 1 175 173 171
3 187 176 174
4 179 168 177
5 Weld Metal 183 171 172
6 187 180 175
7 218 175 181
8 HAZ 2 212 172 178
9 205 168 175
Other Tests
Type of Test N/A

Deposit Analysis N/A

Other Radiegraphy examination, Result : ACC, Report No. : 001/RT/HEIIX/20 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. - Stamp No. W - 01
Tests conducted by : PT. HI-TEST Laboratory Test No. : HT/JKT/0920/0331

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

QOrganization Prepared by, Verified by
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS o

7
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Date : September 29, 2020
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. PT. Hi-Test S /AN
h v’ Laboratory of Mechanical Testing M A Eﬁ Aol
: ‘/ : BSD Clty H "{//f——/—;\\\:\: Labcralom.Jm.Pengu}i
N ) LP-422-IDN

Taman Tekno Blok A2 No. 49 “,
Bumi Serpong Damai (BSD) - Tangerang - Indonesia
Telp : +62 21 75882884; Fax : +62 21 75882885
E-mail : hi-test@hitestiab.com

Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No B20625
Address : Jl. Bojonegara No. 44 No. HT/JKT/0920/0331
Kertasana, Serang, Banten 42454 Total of Page 1of4
Reference Code : ASME Sect. IX: 2019 Date of Received 22 September 2020
Test Method : ASTM A370-19 Date of Tested 29 September 2020
Object to be tested : (as received) PO No PO-E001-HTT-TOL-004
Project Name --
Sample Marking 9. HEI 5

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 516 Gr. 70N, PQR No.
PQROOS/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test

: Reduced Section Tension Test (Transverse Specimen)

Environment Temp : 25.1°C
Test Specimen No T T2
Measured Thickness {mm) 9.71 9.75
Measured Width (mm) 19.54 19.51
Effective Area (mm?) 189.73 180.22
Ultimate Tensile L.oad (kN) 108.39 107.96
Ultimate Tensile Strength  (N/mm?) 571 568
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile
Testing Machine Used INSTRON 600 DX,
Model: 600 DX, S/N; $2513, Capacity : 600 kN
Remark -
Test Conducted By Canra Latipolia, ST
Witnessed By
Approvgp,t&gnatory?
Suhai’a;,‘qsfﬁf

Laboratory Manager

Term & Conditions

1. The report is prepared for the scle use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does net constitute an endorsement by PT. Hi-test of the Item.

PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but ne warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

PT. Hi-Test shall under no circumstances be liable tc the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herain
Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0 Date of Issued 06/01/2014

The resuits reported herein have been performed in accordance with the laboratory’s ferms of accreditation under Komite Akreditasi Nasional (ISC/AEC 17025:2008)

2

3
4.



qv/ \ Lah::ratory of Mechanical Testing J‘EI\E_J/MEA{ ;%KAN

BSD City H ;{%\\‘\\: Laboraterium Penguji
Taman Tekno Blok A2 No. 49 B LE=422 - 1o
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia LTI
Telp: +62 21 75882884; Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address : Jl. Bojonegara No. 44 No. : HT/JKT/0920/0331
Kertasana, Serang, Banten 42454 Total of Page 1 20f4
Reference Code : ASME Sect. IX : 2019 Date of Received : 22 September 2020
Test Method : ASTM E190-14 Date of Tested : 29 September 2020
Object to be tested : (as received) PO No : PO-ECO1-HTT-TOL-004
Project Name e

Sample Marking : 9. HEI5

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec. A 516 Gr. 70N, PQR No.
PQROOS/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature . 251°C

Test Weld Ment Thickness : 10 mm Test Specimen Width : 38 mm

Former Diameter ; 40 mm Bend Angle i 180  Degree

Shoulder Distance i 63.2 mm

Specimen No | Type of Bend Observation Result

FB1 Face Bend No Open Discontinuity was Observed Accepted
FB2 Face Bend No Open Discontinuity was Observed Accepted
RB1 Root Bend No Open Discontinuity was Observed Accepted
RB2 Root Bend No Open Discontinuity was Observed Accepted

Testing Machine Used : MOTOR PUMP BENDING TEST MACHINE,

Model : Daventry England, S/N : DG 8881, Capacity : 700 Bar
Remark H
Test Conducted By : Canra Latipolia, ST

Witnessed By

Apprfc:yq@:ﬁ:g natory{

Suhatli; ST/
Laboratory Manager

reling

(o PRS

Term & Conditions

1.

PN

The report is prepared for the scle use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test
The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item.

. PT. Hi-Test agrees to use reascnable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the

faciiities of PT. Hi-Test.

The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

PT. Hi-Test shall under no circumstances be liable tc the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or ctherwise for any direct or
indirect less or damage suffered by the Client. lts agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-F/BEND/3 Rev.0 Date of Issued 06/01/2014
The results reporfed herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/EC 1 7025:2005)



PT. Hi-Test

Laboratory of Mechanical Testing

Laboratorium Penguiji

BSD City :
Taman Tekno Blok A2 No. 49 “, ,//:\\‘\\\\‘ EP=422 10N
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia il

Telp : +62 21 75882884; Fax : +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www hitestlab.com

Testing Report
(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address : JI. Bojonegara No. 44 No. : HT/JKT/0820/0331

Kertasana, Serang, Banten 42454
Reference Code : ASME Sect. IX : 2019
Test Method : ASTM E92-17
Object to be tested : (as received)

Total of Page
Date of Recei

PO No

Project Name
Sample Marking

Date of Tested

: 3of4
ved : 22 September 2020
: 29 September 2020
: PO-E001-HTT-TOL-004

: S HEIS

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 516 Gr. 70N, PQR No.
PQROOS/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Vickers Hardness Number (HV), Load Test 10 Kgf

Sketch

0.20 mm

Line 1

Line 2

Line 3

Base Metal

ApprovestSignatory}

/ <

% /s
Suhadi;§T <

Laboratory Manager

Term & Conditions
1. The report is prepared for the sole use of the Client and is
PT. Hi-Test

prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by

The Report s not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the ltem.

PT. Hi-Test agrees to use reasonable diligence in the perfor

facilities of PT. Hi-Test.

The Report may not be reprocuced in part or in full unless approval in writing has been given by PT. Hi-Test.

. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence
indirect loss or damage suffered by the Client. lts agents, servants or representatives howsoever arising or whether connected with the Services
Form No: HT/QM-F/HARDNESS-SKETCH/3 Rev.0

mance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the

or breach of statutory duty) cr otherwise for any direct or
provided by PT. Hi-Test herein.
Date of Issued 06/01/2014

The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISC/IEC 17025:2005)
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. PT.Hi-Test SN
s/f ’v Lab:tratory of Mechanical Testing iﬁﬁ w!m

\ BSD City : "{/—-/—:;\\\‘\3 Laboratorium Penguji
Taman Tekne Blok A2 No. 49 G NY LP - 422 - IDN
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia “Hhila
L Telp : +62 21 75882884; Fax : +62 21 75882885

E-mail : hi-test@hitestlab com
Website : www.hitestiab.com

Testing Report

(This Report is issued subjected 1o the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No . B20625
Address ¢ Ji. Bojonegara No. 44 No. © HT/JKT/0920/0331
Kertasana, Serang, Banten 42454 Total of Page : 30of4
Reference Code ¢ ASME Sect. IX: 2017 Date of Received : 22 September 2020
Test Method : ASTM E23-18 Date of Tested . 29 September 2020
Object to be tested : (as received) PO No. ¢ PO-E001-HTT-TOL-004
Project Name e
Sample Marking : 9 HEI5

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 516 Gr. 70N, PQR No.
PQROOS/HEI/MIGAS/20, welding process: SMAW+SAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test :  Charpy Impact Test (Welding Joint Section)
Environment Temp : 25.1°C
¥ Specimen Size | Test Temp. ~ Impact Value Specimen (J) Average
V-Notch Position ; 5l
S (mm) ¢c) 1 3 3 W)
WCL 10x10x55 -46 218 197 225 213
FL1 10x10x55 -46 96 84 103 94
FL2 10x10x55 -486 78 83 72 71
Testing Machine Used . Zwick Roell RKP 450 — SN : 215240
Remark H

Test Conducted By :  Sukmahadi, ST
Witnessed By -

Ap[::%\_rgp;gignatoryjf
(3%
& i ——
Subigt T
Laboratory Manager

Tel
1

bW

rm & Conditions

The report is prepared for the sole use of the Client anc is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are perfarmed by
PT. Hi-Test

The Report is not intended 1o be representative of similar or aquivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the item

. PT._Hi-Test agrees to use reassnable dlligence in the psrdormance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the

facilities of PT. Hi-Test.

. The Report may not be reproduced in part or in full unless approval in writ rg has been given by PT. Hi-Test
. PT. Hi-Test shall under no crcumstances be liable to the Client or its agents, sarvants or rapresentatives, in contract, tort (including negligence or breach of slatutory duty) cr otherwise for any direct or

indirect loss or damage suffered by the Client Its agents, servants or representatives howscever arising or whather connected with the Services provided by PT. Hi-Test herein
Form No: HT/AQM-F/CHARPY — MAT/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accordsnce with the laboratony's terms of accraditation under Komite Akreditasi Nasional (ISC/IEC 17025.2005)



(‘ ;v Laboratory of Mechanical Testing Hoc=NRA
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" iy L
PT. Hi-Test S

BSD City : d’{ \\; Laboratorium Penguji
Taman Tekno Blok A2 No. 49 Gor &N A LP-422-IDN
Bumi Serpong Damai (BSD) — Tangerang - Indonesia AN
Telp : +62 21 75882884; Fax ; +62 21 75882885

E-mail : hi-test@hitestlab.com

Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No : B20625
Address : JI. Bojonegara No. 44 No. : HT/JKT/0920/0331
Kertasana, Serang, Banten 42454 Total of Page 1 40f4
Reference Code : ASME Sect. IX : 2019 Date of Received : 22 September 2020
Test Method : ASTM E92-17 Date of Tested : 29 September 2020
Object to be tested : (as received) PO No : PO-E001-HTT-TOL-004
Project Name .

Sample Marking : 9. HEI 5

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 516 Gr. 70N, PQR No.
PQRO0S/HEI/MIGAS/20, welding process: GTAW+SMAW, welding position; 1G, for Procedure Qualification Record Test.

Type of Test : Vickers Hardness Number (HV), Load Test 10 Kgf
Specimen No i1
Vickers Hardness Number (HV),
Sample Material £ Test Load Applied 10 Kgf
Identification Specification sst Eacation Line 1 Line 2 Line 3
No Resuit No Resuit No Result
S 1 170 1 169 1 167
;u'") A 516 Gr. 70N HAZ 2 175 2 173 2 171
2 3 187 3 176 3 174
g 4 179 4 168 4 177
'§ Weld Metal 5 183 5 171 5 172
14
E B 187 6 180 6 175
éi 7 218 7 175 7 181
DGC A 516 Gr. 70N HAZ 8 212 8 172 8 178
a
8 205 9 168 9 175
Testing Machine Used :  The Mitutoyo Vickers Hardness Testing Machine, Model HV-113, S/N: 500261112
Remark :  Has been verified using Deutsche Akkreditierungsstelle Standardised Blocks
(Identity No: 15634, 15635, 15636)
Test Conducted By . M. Anjar Rizki, ST

Witnessed By

Approved_Sig natory,{
T

Suhadj, ST -

Laboratory Manager

Term & Conditions

1.

The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test

The Report s not intended to be representative of similar or equivalent Services on similar or equivalent items. The Repoert does not constitute an endorsement by PT. Hi-test of the Item.

PT. Hi-Test agrees to use reasonable diligence in the perfermance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test

PT. Hi-Test shall under nc circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
Indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-F/HARDNESS-RESULT/3 Rev.0 Date of Issued 06/01/2014
The resuits reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISCAEC 17025:2008)
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PT. voestalpine Bohler Welding Asia Pacific

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN
14470 Jakarta Utara

voestalpine Bohler Welding Asia Pacific

Kawasan Industri Jababeka Cikarang
JL Industri Selatan 2 Blok JJ NO. 7-10
17530 Bekasi
T. +6221883 7572, F. +6221893 7518
www voestalpine.comiwelding

Inspection certificate 3.1

as per : EN 10204

No.: 2020-2047011900-30-20607-025

Indonesia Rev. 0O Page 1 of 1
PO no. ACD/BS-N/20/07/0624 of 13.07.2020
Order no. 1042004566
Delivery note/pos. /splitt 2047011900/000000/000030 of 20.07.2020
Product covered electrode
Trade name BOHLER FOX S EV 50-1 VP
Standard designation 1ISO2560-B: E4918-1AUHS

ISO 2560-A: E42 5B 42 H5
AWS A5.1/SFA 5.1 . E7018-1H4R
Dimension SMAW 3,25 x 350 mm 118955
Lot no. 20607 e
Quantity 33120 KG 0425
Chemical composition in % of the weld metal
82 Si Mn p S Cr Mo Ni \Y Cu

0,07 0,59 1,39 0,013 0,008 0,03 < 0,01 0,01 < 0,01 0,01
Mechanical properties ASME ll/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0

T ReL /Rp 0,2 Rp 1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % % PWHT

25°C 2420 =520 =20 AW Typical values
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0

T Impact energy Average Lateral expansion | Shear fracture WBH Remarks
KV /J KV /J mm % PVWHT
-50°C =270 AW Typical values

The product BOHLER FOX S EV 50-1 VP meets the requirements of the filler metal specification ASME sec Il, part C, AWS A5.1/SFA 5.1 -
E7018-1H4R when tested in accordance with that specification.

Complying the corrosion testing requirements as per NACE MR 0175 standard TM 01-77-96 (SSC) and 02-84-96 (HIC).

Town

Bekasi

Date
27.07.2020

This certificate was issued by DP-equipment and does not require signature.

Authorized representative

Miftah Farid

voestalpine




' PT. voestalpine Bhler Welding Asia Pacific

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN

Kawasan Industri Jababeka Cikarang
JL Industri Selatan 2 Blok JJ NO. 710
17530 Bekasi

T. +6221893 7572, F. +6221893 7518
www.voestalpine.comiwelding

Inspection certificate 3.1

as per: EN 10204

voestalpine Béhler Welding Asia Pacific

14470 Jakarta Utara No.: 2020-2047011831-30-20098-025
Indonesia Rev. 0O Page 1 of 1
PO no. ACD/JK-N/20/04/0464 of 27.04.2020
Order no. 1042004411
Delivery note/pos./splitt 2047011831/000000/000030 of 08.07.2020
Product GTAW rod/wire
Trade name BOHLER S EMK 6
Standard designation EN ISO 636-A - W 42 5 3Si1
AWS A5.18/SFA 5.18 : ER70S-6
Dimension 2,4 x 1000mm 118955
LLEe, 20098
Quantity 2500,0 KG 047
Chemical composition in % of the product
Cc Si Mn P S Cr Mo Ni \' Cu
0,06 0,87 1,51 0,017 | 0,012 | <0,01 | <0,01 | <0,01 0,02
Mechanical properties ASME [l/Sched.F
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
i RelL/Rp0,2 Rp 1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % % PWHT
25°C =420 = 500 =25 AW Typical values
Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0
T Impact energy Average Lateral expansion | Shear fracture WBH Remarks
Kv/J KV /J mm % PWHT
-50°C =47 AW Typical values

The product BOHLER S EMK 6 meets the requirements of the filler metal specification ASME sec II, part C, AWS A5.18/SFA 5.18 - ER70S-6

when tested in accordance with that specification.

Complying the corrosion testing requirements as per NACE MR 0175 standard TM 01-77-96 (SSC) and 02-84-96 (HIC).

Town

Bekasi

Date
13.07.2020

This certificate was issued by DP-equipment and does not require signature.

Authorized representative

Miftah Farid

voestalpine




: PT. HANAZONO Engineering Indonesia
We are always partner with you
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with

ASME Section IX:2021 Boiler and Pressure Vessel Code Page No : 1 of 3
Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Departement
Welding Procedure Specification No. 009/HEI/wPs/MIGAS/21 Date 11/10/2021 Supporting PQR No.(s) 009/HEI/WPS/MIGAS/21
Revision No. 0 Date 11/10/2021
Welding Process (es) SMAW Type (s) Manual
(Automatic, Manual, Machine or Semi-Auto)

JOINT (QW - 402) Details

Joint Design See Joint detail

Root Spacing See Joint detail

Backing With / Without

Backing Material (Type) as per joint detail See Joint Details

sketches, production Drawings, Weld Symbols or Writen Description
Should show the general arrangement of the parts te be welded. Where
applicable, the root spacing and the details of weld groove maybe
specified.

Sketches may be attached to illustrate joint design, weld layers, and
bead sequence (e.g., fot thoughness procedures, for multiple process
procedures, etc.)

*BASE METALS (QW - 403)

P. No. 8 Group No. 1 to P. No. 8 Group No. 1
OR
Specification type, grade, or UNS SA 240
to Specification type, grade, or UNS TP304H
OR

Chem. Analysis and Mech. Prop -
to Chem. Analysis and Mech. Prop -
Thickness Range :

Base Metal : Groove 5mm ™~ 60 mm Fillet All
Maximum Pass Thickness <% in. {13mm) (Yes) V/ (No) -
Other
*FILLER METALS (QW - 404) 1
SMAW
Spec. No. (SFA) A5.4
AWS No. (Class) E308L-16
F- No. 5
A - No. 8
Size of Filler Metals @ 3.2~4.0mm
Weld Metal
Deposit Thickness
Groove Max 60mm
Fillet All
Electrode Flux (Class) N/A
Flux Type N/A
Flux Trade Name N/A
Consumable Insert N/A
Other Manufacturer : AVESTA

Electrode Name : Avesta 308L-16

*Fach base metal-filler metal combination should be specified individually.

bm; ~0¥ardl [/ 0OT% /j WU




/) PT. HANAZONO Engineering Indonesia
‘-Z/’U We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
in accordance with

ASME Section i1X:2021 Boiler and Pressure Vessel Code Page No:20of 3
[Welding Procedure Specification No. : 009/HEI/WPS/MIGAS/21 REV.0D
POSITIONS {QW - 405) POSTWELD HEAT TREATMENT (QW - 407)
Pasitien(s) of Groove All Temperature Range N/A
Welding Progression Uphill Time Range N/A
Position(s) of Fillet All t=upto 2" - 1 Hour / inch, 15 minute minimum
t=over 2"to 5" -2 Hour + 15 minute for each additional inch, over 2"
PREHEAT {(QW - 406) GAS (QW - 408)
Preheat Temp. Min Ambient Temp. (30 °C) Persent Composition
Interpass Temp. Max. 200 °C Gas (es) Mixture Flow Rate
Preheat Maintenance NA Shielding None None None
Trailing None None None
(Continuous or special heating, where applicable, should specified) Backing None None None
Other None None None
ELECTRICAL CHARACTERISTIC {QW - 409}
o
i Filler Metal Current Amps Wire Feed Enz:gv s Travel c:?r:‘;r;:
Pass{es) FESESSE Type-& (Range) Speed Power | {(Range) Speed Addition;
Class Dia Polarity {Range} {Range) (Range) P'T::::::zh
Root 80~ 100 = - 22~ 24 65~ 85 “'“w -
Filt SMAW E308l-16 32/40 DCEP 105~ 120 = - 24~ 26 70~ 90 -
Cap 110~ 130 4 - 23~ 26 75~ 90 -

Amps and Volts, or power or energy range, should be specified for each electrode size, position, and thickness, etc.

Pulsing current N/A Heat Input (max.) 2.7 Kj
Tungsten Electrode Size and Type N/A

{Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal transfer for GMAW (FCAW) N/A

(Spray Arc, Short-Circuiting Arc, etc.)

Other N/A

TECHNIQUE {QW - 410}

String or Weave Bead String or weave

Orifice, Nozzle, or Gas Cup Size N/A

tnitial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing and Grinding
Method of Back Gouging Back Grinding / Back Gouging

Oscillation N/A

Contact Tube to Work Distance N/A

Muitiple or Single Pass (Per Side) Single or Multi

Multiple or Single electrode Single

Electrode Spacing N/A

Peening N/A

Other Welds shall be cleaned between each pass. When completed, remove

all slag & projection with grinding and brushing

Ao - voa (o006 /1o



: PT. HANAZONO Engineering Indonesia
We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
ASME Section IX:2021 Boiler and Pressure Vessel Code Page No:30of 3

Welding Procedure Specification No. : 009/HEI/WPS/MIGAS/21 REV.0Q

JOINT DETAILS

DOUBLE VEE GROOVE SINGLE BEVEL-CORNER JOINT
T=t T=t% t
Welded from one side Welded from one side OR I
- both side Back Grinding B
s
30 mm % % '_I : §}—\
0~2 mm'
f\_w/'\ =t |n-3
SQUARE BUTT SINGLE VEE GROOVE
T=t 60'+5
Welded from BOTH SIDES, T = 6 mm Max Welded from one side OR O
Root gap. 0-t/2 both side
-l T \ 4
< T R
/2
Lt |
FILLET
UNLIMITED

B

- —~

For Non-Impact tested applications only, the foollowing AWS/SFA clasification can be used with this procedure :
SMAW : E308L-16 /5.4

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Prepared By, | Reviewed By, | Reviewed By, Verified by,

PT Hanazono Engineering Indonesia MIGAS

QC Manager

g |A6 - 03001/ vbrb /T

==

‘ \°°\L\Q

- Andi Iskan(‘i_é'r /ﬂ Rusnandi
Date: NoV 03, 702/ |Date: Moy 3, 2021  [Date: NoN 03, 2oL/ |Date:




: PT. HANAZONO Engineering Indonesia

We are always partner with you
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld test Coupon Page No: 1 of 3

Organization Name PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No. 009/HEI/PQR/MIGAS/21 Date October 11, 2021
WPS No. 009/HEI/WPS/MIGAS/21
Welding Process (es) SMAW
Types (Manual, Automatic, Semi-Automatic) Manual
JOINTS (QW - 402)
60"
L o mm# |
T :
Groove Design of Test Coupun
(For combination qualifications, the deposited weld metal thickness shall be recorder for each filler metal and process used.)
BASE METAL (QW - 403) POST WELD HEAT TREATMENT (QW - 407)
Maaterial Spec. SA 240 Temperature Range N/A
Type or Grade, or UNS Number TP304H Time N/A
P-No.8 - Group No. 1 to P-No.8 - Group No. 1 Others N/A
Thickness of Test Coupun 30mm
Diameter of test Coupun N/A
Maximum Pass Thickness ¥ in. (13mm) GAS (QW - 408)
Other N/A Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL (QW - 404) Shielding None None None
SFA Specification A5.4 Trailing None None None
SWA Specification E308L-16 Backing None None None
Filler Metal F-No. S
Weld Metal Analysis A-No. 8 ELECTRICAL CHARACTERISTIC (QW - 409)
Size of Filler Metal @ 3.2mm & & 4.0mm Current DCEP
Filler Metal Product Form N/A Polarity See Table Welding Parameter
Supplemental Filler Metal N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A Waveform Control N/A
Flux Type N/A Power or Energy N/A
Flux Trade Name Lime Titania Arc Time N/A
Weld Metal Thickness 30mm Weld Bead Length N/A
Other AVESTA 308L-16 Tungsten Electrode Size N/A
Mode of Metal Transfer for GMAW (FCAW) N/A
POSITION (QW - 405) Heat Input See Table Welding Parameter
Position(s) of Groove 3G Other N/A
Weld Progression (Uphill, Downbhill) Uphill
Other N/A TECHNIQUE (QW - 410)
Travel Speed See Table Welding Parameter
String or Weave Bead Weave
PREHEAT (QW - 406) Osciliation N/A
Preheat Temperature Ambient Temp. (30 °C) Multipass or Single Pass (Per Side) Multipass
Interpass Temperature 200 °C Single or Multiple Electrodes Single
Other N/A Other N/A

X1 -o6TFaR//700167 06U




; PT. HANAZONO Engineering Indonesia
We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld test Coupon

Page No: 2 of 3

Procedure Qualification Record No. : 009/HEI/PQR/MIGAS/21

Rev. 0

WELDING PARAMETER

i Filer Metal
o | oo [ T o] poy| ATeere | Vit | oot | et it
Front Side
1 96 22 69 1,84
2 112 24 74 2,18
3 110 24 74 2,14
4 115 24 73 2,27
SMAW E308L-16 3.2mm | DCEP
5 118 26 80 2,30
6 120 25 82 2,20
7 121 25 81 2,24
8 123 25 76 2,43
Back Side
9 118 26 82 2,24
10 119 25 81 2,20
SMAW E308L-16 4.0mm | DCEP
11 119 25 83 2,15
12 120 25 83 2,17
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load Ultimate Unit Strength Type Failure &
en No. (mm) (mm) (mm?) (kN) (N/mm?) Location
14, 15,59 29,03 566,67 353,8 624 Ductile (weldmetal)
T2 19,45 29,09 565,8 354,96 627 Ductile (weldmetal)
GUIDE BENT TESTS (QW - 160)
Type and Figure No. Result
Side Bend (SB1) No Open Discountinuity was observed
Side Bend (SB2) No Open Discountinuity was observed
Side Bend (SB3) No Open Discountinuity was observed
Side Bend (SB4) No Open Discountinuity was observed
TOUGHNESS TESTS (QW -170)
Specimen NS LS Spec.imen Test temp. Toughness Values Drop Weight Break
No. Size (*C) % Shearl Mils (in.) or mm (Y/N)
N/A N/A N/A N/A N/A N/A
Comments

- --_-"-‘ -- o = N ‘ ,l '..7 7-7"7”} ‘:' ! I
Bz - DIo Al {00 e/




- PT. HANAZONO Engineering Indonesia
We are always partner with you
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld test Coupon Page No: 3 of 3

Procedure Qualification Record No. : 009/HEI/PQR/MIGAS/21 Rev. 0

FILLET-WELD TEST (QW - 180)

Result - Satisfactory:  Yes N/A  No N/A  Penetration into Parent Metal :  Yes N/A No N/A
Macro - Result None
HARDNESS TESTS
Vickers Hardness Value HV 10, Kgf/mm?
Test No Test Location 12°° Remarks
Line 1 Line 2 Line 3
---Blank--- N/A N/A N/A N/A
Other Tests

Type of Test None

Deposit Analysis  None
Other Radiography examination, Result : PASS, Report No. : 003/RT/WPS/HEI/1%/21 by PT. Rire Sanjaya Sakti

Welder's Name JEMANI Clock No. - Stamp No. IJM-0305
Test Conducted by : PT. Hi-Test Laboratory Test No. : HT/JKT/1021/0096

We certify that the statements in thiS record are correct and that the test welds were prepared, welded, and tested in
accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code

Prepared By, I Reviewed By, | Reviewed By, Verified by,
PT Hanazono Engi ring Indonesia MIGAS

QC Manager

o ot

T At - 03a01 /00rt [oth |

V' Rusnandi

Bayu Satrio Utomo

Date: Noy 03 2021 Date: Ay 35, 202 Date : NO\[ 03, 2o/ Date :




PT. Hi-Test

_ Laboratory of Mechanical Testing
5 BSDCity:

Wy
\\\\ /f/,?
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VKAN

HOMITE AMREDITASI NASIONAE
Laboratorium Penguji

s

Wi

Ve
> ~
// A

//“,, 1‘\‘\\\

Taman Tekno Blok A2 No. 49 oy W Hdge 1N
e Bumi Serpong Damai (BSD) — Tangerang - Indonesia GUTIT
i Telp : +62 21 75882884; Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com
Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B21654
Address : JI. Bojonegara No. 44 No. : HT/JKT/1021/0096
Kertasana, Serang, Banten 42454 Total of Page :1of2
Reference Code : ASME Sect. IX : Ed 2021 Date of Received : 14 October 2021
Test Method . ASTM E8/E8M-21 Date of Tested : 19 October 2021
Object to be tested : (as received) PO No --
Project Name --
Sample Marking : 10. HEI 2

One welded stainless steel plate Joint test sample, size: 30 mm thickness, material spec: SA 240 TP 304H, WPS No.
009/HEI/WPS/MIGAS/21, PQR No. 009/HEI/PQR/MIGAS/21, welding process: SMAW, welding position: 3G, filler metal:

E308L-16, for Welding Procedure Specification Test.

Type of Test

Environment Temp : 26.1°C

: Reduced Section Tension Test (Transverse Specimen)

Test Specimen No T1 T2 <‘
Measured Thickness (mm) 29.03 29.09

Measured Width (mm) 19.52 19.45

Effective Area (mm?) 566.67 565.80

Ultimate Tensile Load (kN) 353.80 354.96

Ultimate Tensile Strength  (N/mm?) 624 627

Location of Failure Weld Metal Weld Metal

Type of Failure Ductile Ductile

Testing Machine Used INSTRON 600 DX,

Model: 600 DX, S/N: 82513, Capacity : 600 kN
Remark

Test Conducted By

Witnessed By

Canra Latipolia, ST

Approved Sig natory}

Suhadi; ST
Laboratory Manager

Term & Conditions
The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by

1.

&

PT. Hi-Test

The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the ltem.

facilities of PT. Hi-Test.

. The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the

PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0

Date of issued 06/01/2014

The resulls reported herein have been performed in accordance with the laboratory’s tarms of accreditation under Komite Akreditasi Nasional (ISO/IEC 17025:2005)



PT. Hi-Test "7

o A — s=—— VIKAN
Laboratory of Mechanical Testing b
- b, ) = "= KOMITE AKREDITASI NASIONAL
) BSD City : 4 //_—\\ N Laboratorium Penguiji
' Taman Tekno Blok A2 No. 49 Gyt NN LP=422-10N
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia hlnh
art? Telp : +62 21 75882884; Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com
Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B21654
Address : JI. Bojonegara No. 44 No. - HT/JKT/1021/0096
Kertasana, Serang, Banten 42454 Total of Page 1 20f2
Reference Code : ASME Sect. IX : Ed 2021 Date of Received : 14 October 2021
Test Method : ASTM E190-14 Date of Tested ¢ 19 October 2021
Object to be tested : (as received) PO No D -
Project Name D -

Sample Marking ¥ 19 HEl:2
One welded stainless steel plate Joint test sample, size: 30 mm thickness, material spec: SA 240 TP 304H, WPS No.
009/HEI/WPS/MIGAS/21, PQR No. 009/HEI/PQR/MIGAS/21, welding process: SMAW, welding position: 3G, filler metal:
E308L-16, for Welding Procedure Specification Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature 1 26.1°C

Test Weld Ment Thickness 30 mm Test Specimen Width : 10 mm

Former Diameter : 40 mm Bend Angle : 180  Degree

Shoulder Distance z 63 mm

Specimen No | Type of Bend Observation Result

SB1 Side Bend No Open Discontinuity was Observed Accepted
SBz2 Side Bend No Open Discontinuity was Observed Accepted
SB3 Side Bend No Open Discontinuity was Observed Accepted
SB4 Side Bend No Open Discontinuity was Observed Accepted

Testing Machine Used ' MOTOR PUMP BENDING TEST MACHINE,

Model: Daventry England, S/N: DG 8881, Capacity: 700 Bar
Remark —
Test Conducted By :  Deri Rizki Ramadhan, ST

Witnessed By

Approved Signatory}

Su?ﬁ'éﬂi;ts'j"l'
Laboratory Manager

Term & Conditions

1. The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test
The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item.

2. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

3. The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

4. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-FBEND/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accardance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/IEC 17025:2005)



Tuesday, October 19, 2021

PT. HI-TEST

Company PT. Hanazono Engineering Indonesia
Report No HT/JKT/1021/0096
Sample/Stamp No 10.HEI 2-T1
Stress vs Strain
400 :
00F - . .......... .-.-./;_‘7._,..)—""7—'_'-‘ : 2 ". Yoo s
z | _
2%, : 3 : : :
= 200, :‘4.")/. : ¥ - B T~ SR Y
{U . r‘.
L i / :
100+ - : 5 :'ff'... yos ......
0 ", t } t . t 1 t
0 10 20 30 40 50
Extension [mm]
j o EE " Load at Tensile :
: Thickness Width Initial Area Tensile Stress
Specimen label [mm] [mmi [mmA2] st:{*ﬁxci;th ! [MPa]
1' 10.HEI2-T1 29.03 19.52 ~ 566.67 35380 624



Company
Report No
Sample/Stamp No

Tuesday, October 19, 2021

PT. HI-TEST

PT. Hanazono Engineering Indonesia
HT/IKT/1021/0096
10. HEL 2 = T2

Stress vs Strain

400

30071

Load [kN]

1007 -

Specimen label

1 10.HEIZ2-T2

Thickness

(mm]
29.09

20 30 40 50
Extension [mm]

Load at Tensile

Width Initial Area Tensile Stress
[rmm] [mm~A2] Stﬁﬁ%"h [MPa]
19.45 565.80 354.96 627
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PT. voestalipine Bhiler Welding Asia Paciic voestaipine Bohier Welding Asia Pacific

S et S 7 i 1 NG T-90
pres oot
T. MEETVEOS FETE F TS TS
SR RS IRy
PT Bhinneka Bajanas inspection ceriificate 3.1
JL. Karang Bolong Raya No. 5 as per: EN 10204
14430 ‘i;aiwh Mo.: 2020-2047012190-10-20613-025
Indonesia Rew. & Fagetofl
¥ g of 85.08 2020
Order no.
v nolefpos fsplia of 14.08.2020
{Hm
Trade name BOMIERFOX S308 18
Standerd designation ENISOISBI-A-EIBELR3Z
(\ AWESAS4L -E3DR A4S
Dimension SHAW3IZ2ZS x50 mm ST
Lot no. 20613 Pl |
Fmemm L5 BEG L

Chamical composifion in % of the weid melal

c Si sn P s o | Mo | N | Cu N
gg3 | 078 £,55 G018 | o018 | 1818 090 856 9,12 608
 Tensie fest according o - ASTM EB
| Specimen preparation according to - AWS B4 O
T Rel iRpQZ Fp 1.0 &m . Afo=44 z W Fenraks
WPz MPa ¥Pa % % AT
25°C =320 1 ; =520 235 AV
?:..,‘ impact test acconding o - ASTM £23
Specimen preparation according o AWS B40
T impact energy Forerage igtersiexpansion | Sheorfackes e Remarks
KVig K5 men : % PR
~120°0 =30 BN

mmmmxsmqsmaemmgﬁnmmmmﬁg panC AWS AS 4
E3081 -18 when tested in accordance with that speciication.

Tomm

ONE STER AREAD,



Lampiran Kualifikasi Ahli Las No.

Tanggal

: 0498/AYG/AL/DMT/2020
:1 0 NOV 2020

LAPORAN KUALIFIKASI AHLI LAS

Nomeor: 06398/AL/DMTS/2020

Menyatakan bahwa Kuahf‘kasn Ahli Las:

Nama

Nomor Registrasi
Tempat dan tanggal lahir
Alamat

Perusahaan

Telah dikualifikasi sebagai juru las sesuai dengan:

Nomor WPS
Nomor PQR
Standar

Dengan data sebagai berikut:

: JEMANI
: TS-451020/23/131778.02
: Serang, 03 Mei 1978
: Link. Kelapa Baris, RT/RW 007/009
Kec. Pule Merak, Kota Cilegon
: PT HANAZONO ENGINEERING INDONESIA

: 003/HEIMIGAS/20
: O03/HEI/MIGAS/20
: ASME Section IX - 2019

Proses Pengelasan
Sifat Listrik

Posisi/Arah Pengelasan
Material Dasgar:

- Desain Sambungan

- Diameter inch (mm)

- Tebal (mm)

- Spesifikasi Material Uji
Bahan Pengisi

Gas Pelindung
Backing Gas
Backing / Back Weld
Jenis Pemeriksaan :
- Visual

- Pemeriksaan Tak
Merusak (NDE)

- Uji Rusak (DT)

- Dan lain-lain

Pengujian lapangan Bali%}x@si
GTAW & SMAW GTAW & S [N

DCEN & DCEP DCEN & DCEP

6G / Naik Sesuai QW-461.9 / Naik

Single “V* Groove
NPS 2 inch (60,3 mm)

Sesuai desain sambungan
Minimum 25 mm

8,74 mm
GTAW: 2,5 mm
SMAW: 6,24 mm

GTAW: Maksimum 5 mm
SMAW: Maksimum 12,48 mm

SA 312 TP 304L (P No. 8) Sesuai QW-423

ER 308L (F No. 6, SFA5.9) &
E 308L-16 (F No. 5, SFA 5.4)

Sesuai QW-433

[gon 99,99% (GTAW) Argon 99,99% (GTAW)
Argon 99,88% (GTAW) Argon 99,99% (GTAW)
Dengan Backing (SMAW) Dengan Backing (SMAW)
Ya
Radiografi

Kualifikasi Ahli Las ini hanya berlaku pada perusahaan tersebut di atas sampai dengan tanggal
26 Oktober 2023. Bila dalam wakiu tiga bulan secara terus menerus tidak bekerja sesuai
kualifikasinya maka Kualifikasi Ahli Las ini dianggap tidak berlaku lagi.




QZ? PT. HANAZONO Engineering Indonesia

We are always partner with you

Office & Work Shop Address: Il. Raya Bejonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
ASME Section 1X:2021 Boiler and Pressure Vessel Code Page No:10of3
Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Departement
Welding Procedure Specification No. 012/HEI/WPS/MIGAS/21 Date 11/10/2021 Supporting PQR No.(s) 012/HEI/PQR/MIGAS/21
Revision No. o Date 11/10/2021
Welding Process {es) GTAW Type {s) Manual
{Automatic, Manual, Machine or Semi-Auto)
JOINT (QW - 402) Details
Joint Design See joint detail
Root Spacing See joint detail
Backing With or Without
Backing Material (Type) As per joint detail See Joint Details
sketches, production Drawings, Weld Symbols or Writen Description
Should show the general arrangement of the parts to be welded. Where
applicable, the root spacing and the details of weld groove maybe
enerified
Sketches may be attached to illustrate joint design, weld layers, and
bead sequence {e.g., fot thoughness procedures, for multiple process
procedures, etc.)
*BASE METALS {QW - 403)
P. No. 8 Group No. 1 to P. No. 8 Group No. 1
e T A e s
Specification type, grade, or UNS SA312
to Specification type, grade, or UNS TP304
OR
Chem. Analysis and Mech. Prop -
to Chem. Analysis and Mech. Prop -
Thickness Range :
Base Metal : Groove 1.5mm~ 17,48 mm Fillet All
Maximum Pass Thickness <% in. {13mm) (Yes) v {No) -
Gther
*FILLER METALS (QW - 404) 1
GTAW
Spec. No. (SFA) A59
AWS No. {Class) ER308L
F - No. 6
A - No. 8
Size of Filler Metals @ 2.4 mm
Weld Metal
Deposit Thickness
Groove Max. 17,48 mm
Fillet All
Electrode Flux (Class) N/A
Flux Type N/A
Flux Trade Name N/A
Consumable Insert N/A

QOther

*Each base metal-filler metal combination should be specified individually.

Manufacturer : BOHLER
Electrode Name : Bohler S CN 23/12-IG

{6 - 039081 /08T [ 2oay



g PT. HANAZONO Engineering Indonesia

We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
ASME Section IX:2021 Boiler and Pressure Vessel Code

Page No:2 of 3

Welding Procedure Specification No. : 012/HEI/WPS/MIGAS/21 REV. 0
POSITIONS (QW - 405) POSTWELD HEAT TREATMENT (QW - 407)
Position{s) of Groove All Temperature Range N/A
Welding Progression uphill Time Range N/A
Position(s) of Fillet All
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min Ambient Temperature (30 °C) Persent Composition
Interpass Temp. Max. 150 °C Gas (es) Mixture Flow Rate
Preheat Maintenance N/A Shielding Argon 99,99% 7-15LPM
Temperature shall be applied for thickness 1 1/4" and over Trailing - = =
(Continuous or special heating, where applicable, should specified) Backing
Other = - -
ELECTRICAL CHARACTERISTIC (QW - 409 )
Other (e.g.,
el Filler Metal Current . Wire Feed Ens;gy Volts Travel C:R:E:\E;:
Pass(es) Froeess Type.& (Range) Speed Power | (Range) SpEed Addition,
Class Dia Polarity {Range) (Rafige) (Range) i
Angle, ete.)
Root 95~ 105 = - 12 =14 47~ 55
Fill GTAW ER308L 2.4 DCEN 113 ~125 - - 14~ 17 65 ™75 -
Cap 110~ 120 = - 12 ~415 70~ 80
Amps and Volts, or power or energy range, should be specified for each electrode size, position, and thickness, etc.
Pulsing current N/A Heat Input (max.) 2.3Kj
Tungsten Electrode Size and Type N/A
(Pure Tungsten, 2% Thoriated, etc.)
Mode of Metal transfer for GMAW (FCAW) N/A
{Spray Arc, Short-Circuiting Are, ete.)
Other N/A
TECHNIQUE (QW - 410)
String or Weave Bead Weave or string
Orifice, Nozzle, or Gas Cup Size 5,6,o0r7
Initial and Interpass Cleaning (Brushing, Grinding, etc.) Brushing and Grinding with SS Material
Method of Back Gouging Back Grinding with SS Material
Oscillation N/A
Contact Tube to Work Distance N/A
Multiple or Single Pass (Per Side) Single or Multi
Multiple or Single electrode Single
Electrode Spacing N/A
Peening N/A
Qther welds shall be cleaned between each pass. When completed, remove
all slag & projection with grinding and brushing L=t LEVE
Prr— UFA0T {’LG'“) 774/' 7}




g PT. HANAZONO Engineering Indonesia
We are always partner with you

Office & Work Shop Address: Jl. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with
ASME Section IX:2021 Boiler and Pressure Vessel Code Page No : 3 of 3

Welding Procedure Specification No. : 012/HEI/WPS/MIGAS/21 REV. 0

JOINT DETAILS

SINGLE VEE GROOVE SINGLE BEVEL-CORNER JOINT
T=t T=t
Welded from one side Welded from one side I——It
S(r 3
8 sl
]
8.74 mm % ;
i 1.5 mm | '_[ :_: gl_\.
0-2 mm 21 0-3
SQUARE BUTT SINGLE VEE GROOVE
T=t 60'+5

Welded from BOTH SIDES, T =6 mm Max Welded from one side
Root gap. 0 -t/2

< 7

T \y

o — e
M

FILLET

UNLIMITED

For Non-impact tested applications only, the foollowing AWS/SFA clasification can be used with this procedure :
GTAW : ER308L / 5.9

Weld Joint description shown are not inclusive of all of those found on job site. Weld joint design reference in an
engineering specification or design shall take precedence over weld joint shown in this WPS.

Prepared By, | Reviewed By, | Reviewed By, Verified by,
PT Hanazono Engineering Indaonesia MIGAS

QC Manager

1 e simsi oot

r

Bayu Satrio Utomo \%Ae i Iskan “‘j}‘/ Rusnandi
Date: MOV ©3,702/ |Date: M&N3'90z1 [pate: LoV 03, 3207] |[Date:

R e



: //~) PT. HANAZONO Engineering Indonesia

We are always partner with you
Office & Wark Shop Address: Jl. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld test Coupon Page No:10f3

Organization Name  PT. HANAZONO ENGINEERING INDONESIA

Procedure Qualification Record No.  012/HEI/PQR/MIGASf21 Date October 11, 2021
WPS No. 012/HEI/WPS/MIGAS/21
Welding Process (es) GTAW
Types (Manual, Automatic, Semi-Automatic) Manual
JOINTS (QW - 402) -
2,4 mm
! F s =
B S
[ 15 ] e 1
0—-2 mm 1,5 mm
Groove Design of Test Coupun
{For combination qualifications, the deposited weld metal thickness shall be recorder for each filler metal and process used.)
BASE METAL (QW - 403) POST WELD HEAT TREATMENT (QW - 407)
Maaterial Spec. SA-312 Temperature Range N/A
Type or Grade, or UNS Number TP304 Time N/A
P-No.8 - Group No. 1 to P-No.8 - Group No. 1 Others N/A
Thickness of Test Coupun 8.74mm
Diameter of test Coupun 2 inch Sch 160
Maximum Pass Thickness <% in. (6mm} GAS (QW - 408)
Other N/A Persent Composition
Gas (es) Mixture Flow Rate
FILLER METAL {(QW - 404} Shielding Argon 99,99% 13 LPM
SFA Specification A5.9 Trailing 2 =
SWA Specification ER308L Backing o = .
Filler Metal F-No. 6
Weld Metal Analysis A-No. 8 ELECTRICAL CHARACTERISTIC {QW - 409)
Size of Filler Metal @ 2.4mm Current DCEN
Filler Metal Product Form Solid Bare Polarity See Table Welding Parameter
Supplemental Filler Metal N/A Amps See Table Welding Parameter
Electrode Flux Classification N/A Waveform Control N/A
Flux Type N/A Power or Energy See Table Welding Parameter
Flux Trade Name N/A Arc Time N/A
Weld Metal Thickness 8.74mm Weld Bead Length N/A
Other BOHLER S EAS 2-IG Tungsten Electrode Size  2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW) N/A
POSITION {QW - 405) Heat Input See Table Welding Parameter
Position(s} of Groove 5G Other N/A
Weld Progression (Uphill, Downhill} N/A
Other N.A TECHNIQUE (QW - 410)
Travel Speed See Table Welding Parameter
String or Weave Bead Weave
PREHEAT {QW - 406) Osciliation N/A
Preheat Temperature N/A Multipass or Single Pass (Per Side) Multi
Interpass Temperature 145 °C Single or Multiple Electrodes Single
Other N/A Other N/A

. A W—
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; PT. HANAZONO Engineering Indonesia
We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44

Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)
Record Actual Conditions Used to Weld test Coupon

Page No:2of 3

Procedure Qualification Record No. : 012/HEI/PQR/MIGAS/21 Rev. 0
WELDING PARAMETER
i Filer Metal T Travel Speed
wield Welding - ypfe Ampere Volt P . Heat Input (Kj)
No. Process Class Dia. Polarity Range (mm/min)
1 101 12 47 1,55
2 119 16 69 1,66
3 GTAW ER308L 2.4 mm| DCEN 119 16 69 1,66
4 114 14 72 1,33
5 116 14 74 1,32
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load Ultimate Unit Strength Type Failure &
en No. (mm) (mm) (mm?) (kN) (N/mm?) Location
TA 13,48 8,32 112,15 69,7 621 Ductile (Basemetal)
T2 13,52 8,37 113,16 70,98 627 Ductile (Basemetal)
GUIDE BENT TESTS (QW - 160)
Type and Figure No. Result
Face Bend (FB1) No open discontinuity was observed
Face Bend (FB2) No open discontinuity was observed
Root Bend (RB1) Discontinuity 2.40 mm of opening was observed
Root Bend (RB2) Discontinuity 2.28 mm of opening was observed
TOUGHNESS TESTS (QW -170)
i i Tough val i
Specimen O Speqmen Test temp. oughness Values Drop Weight Break
No. Size (°C) % Shearl Mils (in.) or mm (Y/N)
--Blank-- N/A N/A N/A N/A N/A
Comments
A6 - p3gat/08ra /Lot ]




: PT. HANAZONO Engineering Indonesia
We are always partner with you

Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 No.44
Desa Kertasana, Kec. Bojonegara, Kab Serang, Banten - Indonesia 42454

Phone : +62-254-7850344/5/6, Fax : +62-254-785037

PROCEDURE QUALIFICATION RECORD (PQR)

Record Actual Conditions Used to Weld test Coupon Page No: 3 of 3

Procedure Qualification Record No. : 012/HEI/PQR/MIGAS/21

Rev. 0
FILLET-WELD TEST (QW - 180}
Result - Satisfactory:  Yes N/A  No N/A  Penetration into Parent Metal :  Yes N/A No N/A
Macro - Result None
HARDNESS TESTS
Vickers Hardness Value HV 10, Kgf/mm?
Test No Test Location 12°° Remarks
Line 1 Line 2 Line 3
---Blank--- N/A N/A N/A N/A
Other Tests

Type of Test None
Deposit Analysis  None
Other Radiographic Examination, Result : PASS, Report No. : 001/RT/WPS/HEI/1X/21 by PT. Rire Sanjaya Sakti
Welder's Name JEMANI Clock No - Stamp No. JM-0305
Test Conducted by : PT. Hi-Test Laboratory Test No. : HT/JKT/1021/0099

We certify that the statements in thiS record are correct and that the test welds were prepared, welded, and tested in

accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code
Prepared By, I Reviewed By, I Reviewed By, Verified by,
PT Hanazono Engineering Indonesia MIGAS
WE QC Manager
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. ey,
f_ ’i _ Laboratory of Mechanical Testing iIBBEMREEE %mmm u W

- BSD City : ;%///——T-\\h\\‘\{r Laboratorium Penguii
: Taman Tekno Blok A2 No. 49 Dot NG LR a2 10N
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia O
e Telp : +62 21 75882884, Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com
Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B21654
Address . JI. Bojonegara No. 44 No. : HT/JKT/1021/0099
Kertasana, Serang, Banten 42454 Total of Page :1of2
Reference Code : ASME Sect. IX : Ed 2021 Date of Received : 14 October 2021
Test Method : ASTM E8/E8M-21 Date of Tested : 19 October 2021
Object to be tested : (as received) PO No s

Project Name T -

Sample Marking : 10. HEI 5
One welded stainless steel pipe Joint test sample, size: @ 2" SCH 160 (8. 74 mm thickness), material spec: SA 312 TP 304H,
WPS No. 012/HEI/WPS/MIGAS/21, PQR No. 012/HEI/PQR/MIGAS/21, welding process: GTAW, welding position: 5G, filler
metal: E308L, for Welding Procedure Specification Test.

Type of Test : Reduced Section Tension Test (Transverse Specimen)
Environment Temp : 26.1°C

Test Specimen No T1 T2
Measured Thickness (mm) 8.32 8.37
Measured Width (mm) 13.48 13.52
Effective Area (mm?3) 112.15 113.16
Ultimate Tensile Load (kN) 69.70 70.98
Ultimate Tensile Strength  (N/mm?) 621 627
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile

Testing Machine Used : INSTRON 600 DX,

Model: 600 DX, S/N: $2513, Capacity : 600 kN
Remark Do
Test Conducted By : Canra Latipolia, ST

Witnessed By

Approyved Signatoryl,
j%? J

Suhadi; ST
Laboratory Manager

Term & Conditions
1. The report is prepared for the sole use of the Client and is prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test
The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item.
2. PT. Hi-Test agrees lo use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.
. The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test
. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tort (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. Its agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-F/TENSILE/RED-SEC/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of acereditation under Komite Akreditasi Nasional (ISO/IEC 17025:2005)

4w



. PT.HiTest &
a 'v . Lab::ratory of Mechanical Testing ila\é"—/MEg !’(AN

; = KOMITE AKREBITASI NASIONAL
: BSD City : _:{/"'/_/:__\\\““"\\\5 Laboratorium Penguji
Taman Tekno Blok A2 No. 49 EAt e Le-A22-1DN
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia Wl
s Telp : +62 21 75882884, Fax : +62 21 75882885
E-mail : hi-test@hitestlab.com
Website : www.hitestlab.com
Testing Report
(This Report is issued subjected to the term & conditions set out below)
Customer : PT. Hanazono Engineering Indonesia Job No : B21654
Address : JI. Bojonegara No. 44 No. : HT/JKT/1021/0099
Kertasana, Serang, Banten 42454 Total of Page 1 20f2
Reference Code : ASME Sect. IX : Ed 2021 Date of Received : 14 October 2021
Test Method : ASTM E190-14 Date of Tested : 19 October 2021
Object to be tested : (as received) PO No T -
Project Name Do
Sample Marking : 10. HEI 5

One welded stainless steel pipe Joint test sample, size: @ 2" SCH 160 (8. 74 mm thickness), material spec: SA 312 TP 304H,
WPS No. 012/HEI/WPS/MIGAS/21, PQR No. 012/HEI/PQR/MIGAS/21, welding process: GTAW, welding position: 5G, filler
metal: E308L, for Welding Procedure Specification Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature : 26.1°C

Test Weld Ment Thickness : 8.74 mm Test Specimen Width 3 19 mm

Former Diameter : 3496 mm Bend Angle : 180  Degree

Shoulder Distance : 55.64 mm

Specimen No | Type of Bend Observation Result

FB1 Face Bend No Open Discontinuity was Observed Accepted
FB2 Face Bend No Open Discontinuity was Observed Accepted
RB1 Root Bend Discontinuity 2.40 mm of Opening was Observed Accepted
RB2 Root Bend Discontinuity 2.28 mm of Opening was Observed Accepted

Testing Machine Used . GOTECH COMPUTERISED UNIVERSAL TESTING MACHINE,

Model : GT-7001-LC 50, S/N : TC0500480, Capacity : 500 kN
Remark -
Test Conducted By :  Deri Rizki Ramadhan, ST

Witnessed By

Approved Signatory {
""(ij/mr —

Suhadj; ST
Laboratory Manager

Term & Conditions

1. The report is prepared for tha sole use of the Client and is prepared based upon the item submilted, the Services required by the Client and the conditions under which the Services are performed by
PT. Hi-Test
The Report is not intended to be representative of similar or equivalent Services on similar or equivalent items. The Report does not constitute an endorsement by PT. Hi-test of the Item.

2. PT. Hi-Test agrees to use reasonable diligence in the performance of the Services but no warranties are given and none may be implied directly or indirectly relating to the Services, the Report or the
facilities of PT. Hi-Test.

3. The Report may not be reproduced in part or in full unless approval in writing has been given by PT. Hi-Test.

4. PT. Hi-Test shall under no circumstances be liable to the Client or its agents, servants or representatives, in contract, tart (including negligence or breach of statutory duty) or otherwise for any direct or
indirect loss or damage suffered by the Client. lts agents, servants or representatives howsoever arising or whether connected with the Services provided by PT. Hi-Test herein.

Form No: HT/QM-F/BEND/3 Rev.0 Date of Issued 06/01/2014
The results reported herein have been performed in accordance with the laboratory’s terms of accreditation under Komite Akreditasi Nasional (ISO/AEC 17025:2005)



Tuesday, October 19, 2021

PT. HI-TEST

Company PT. Hanazono Engineering Indonesia
Report No HT/JKT/1021/0099
Sample/Stamp No 10. HEI 5-T1

Stress vs Strain
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1 10.HEIS-T1 8.32 13.48  112.15 69.70 621



Tuesday, October 19, 2021

PT. HI-TEST

Company PT. Hanazono Engineering Indonesia
Report No HT/IKT/1021/0099
Sample/Stamp No 10, HEL' 5 - T2

Stress vs Strain
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. Specimen label



TNBE & Widk WRE KESEEE YLOTSSUBaTMMNIONE RmBRIN
_u_..!u % isﬁ -HSI mﬁ:ﬁnaﬂt s.ﬁﬁ. _...mm# Enmal .Blu 4_ lsn _n!m mmﬁ V@Y E5 8l BICR s&vﬂzl m

g I
L

e %ﬁg%é i

.: _—5-4
S0 g ..a..u_m. H: 1A b ' SJorIIIOY JOPI0 GY) o fwO1 BUY Y)|H S0 duch pUB POYEOY
WL OO AT( [V 0T ReY _ . uane §BY AOGY PRq| JoRap [ JeIR oY) Jey) ‘4] 1)Je aley o))
e A . 3 i } : \ .
. i MNGQ A4 B00E 11006 08)
r\w ' .V\ ...h . U |4 sauep oose U Pl ){}ies &) E_es ALL18nD Jng

. 80" Bl w0l

za:.«____.:éwzco AUTEREN ROU b4 ONVOTM WIvdal o 7 1€ 8dAL w020y 13
ONIOTER O3t (Va0 O

(ORITI00) ALK NIW 01 HO4 9.0600 ¢ ININLYAHL Lyl
éom.__vom.% aley WUSY 0L Adiluan

+ () LG8E ALLINOY ez

3 mo_S...E 292v E.ﬁ E OOV 6009 L8R D IS0k
L L0 Y020, NS OL 00 Hivo LIS HOLLO3JNI

. © T EO10U/S O FOWN L 2_%8% SN0 | e s S 01 9 LO00LLVEOAY | O00I A¥E0dS
A et g s e ) e i TN Y ‘(" W e ; i oy 10
_ : sJuey / En& [oaieey . R L worey | Iwjog ot {w) moue oN o |pung N 107
e | o | oee 0'gh 2000l
w | o | 0o oLy | kol
| oadg
: D'SE | 06L 0'08 HIN
- (1Sd052) G000 11801 o \0is0UpAY | Co§ | HaEd | ViDL H T ] sy | w0 (o 1en)
i i Y 0000 1Veey Bupueyyely | ez(§ | (wu) yiden Apog B ‘8"l (1598 A ‘o 160y
s150), jeuoq]|Pay _ ) UfesR | poz|ingiueeq 188 100G BLOUP.E} 5011 Jato )| 0| LRuaj
, _ , 82201 | 88’y | £00° | BEEO" | g0/} | VB [ olo’ d EHeLON
S . L E 28181 1 021°8 | 60" | oveo' | ege’y | o082 | g ") OBZRON
L , 000°03 | 000'}) | 060" | O8b0' | o06'g | 000'L | seo’ |k | +oatg
. E | . 00 | 000°8 _ "NIN
_ . [ IN s d i 1§ 9 ;
1601 MOLBN{OU] 0] | |o)Ey-uth SR B . . CN &
. o (4 IMjuo| y | Bordesn R0 e H ieH
S -y TSGR A o _ |
, INLLSVD aucw% hzuﬁws NOTLTY 8 * NEATEO 30 3VIS §d1d 9618 SSANIVIS DILTRAISTY S6TWves 7 J0iiw
. S O o VNS00V O/ WD11103 &) . VORROGY/ROILT (8 T WIO009 X OIS W X SdNa 00 ¢ 821§
| I A X A1 F TRETPORAL vl OIS

1 e S A e

JH0GYd :8% vOR SRV v 003 ‘U0 Agy ‘nomBunyy _ﬁ.fs..,m.s%:ﬁp& il ) i i "ON YA BSVHOHN

BS...mmSﬂ Co N IR (9935 |epads pateBo vomBuey) Hyag p . 1883 | #joadg pejeioejul UORDUEL) 16 A

0

:

Q

é - |0L7700 LI SRV 1VE ¢ YLD
© N0 LUFONOMDIAIN G oo = ot SSOHVW2S




st SEEDI T

(LT

FTEL2T)

iy

=

&

(i35

S

JIkR

b A B

" 5 B iind

P P Pl THEE S EGEE
HO0IaYH F—

ITER PSR T i v ol iAo

LA dad NOLLYNIWYKH AHdY



PT. voestalpine BShler Welding Asia Pacific

—

Town
Sekasi

PT ALLALLOY CAHAYA DYNAWELD
JL. PANTAI INDAH SELATAN KOMP.

Inspection certificate 3.1

RICR -E2p2- 1]

KAMAL MUARA, PENJARINGAN
14470 Jakarta Utara

as per: EN 10204

No.: 2021-2047013152-10-20126-025
Indonesia Rev. 0 Page 1 of 1
1PO no. ACDIAW-N/21/01/0014 of 11.01.2021
Order no. 1042004960
Delivery notefpos./spliit 2047013152/000000/000010 of 28.02.2021
Product GTAW rodiwire
Trade hame BOHLER TIG 308L
Standard designation AWS A59 :ER308L
ASME SFA5.9 : ER308L
Dimension 2,4 x 1000 mm 114953
Lot no. 20126 s
Quantity 200,0 KG 8435
Chemical composition in % of the product
e Ssi N p s GE Mo Ni cu N FNWRC
0,02 0.35 1,78 0,010 0,025 19,81 0,03 10,10 0,03 0,08 7
Mechanical properties EN 10204: 2.2
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
T RelL/Rp0,2 Rp 1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % Y PWHT
—
207 420 550 40
Impact test according to : ASTM E23
Specimen preparation accerding to : AWS B4.0
T Impact energy Average Lateral expansion Shear fracture WEBH Remarks
KV /J Kvid mm % PWHT
-120°C 50

The product BOHLER TIG 308L meets the requirements of the filler metal specification ASME sec II, part G, AWS A5.9
ER308L when tested in accordance with that specification.

Date
03.03.2021

_,__EQV lemred By -

' !62/9’/96

This certificate was issued by DP-equipment and does not require signature.

Authorized representative
Miftah Farid

voestalpine




Lampiran Kualifikasi Ahli Las No.

Tanggal :1 0 NOV 2020

: 0488/AYG/AL/DMT/2020

LAPORAN KUALIFIKASI AHLI LAS
Nomor: 06398/AL/DMTS/2020

Menyatakan bahwa Kualifikasi Ahli Las:

Nama : JEMANI

Nomor Registrasi : TS-451020/23/131778.02
Tempat dan tanggal lahir  : Serang, 03 Mei 1978

Alamat : Link. Kelapa Baris, RT/RW 007/009
Kec. Pulo Merak, Kota Cilegon
Perusahaan : PT HANAZONO ENGINEERING INDONESIA
Telah dikualifikasi sebagai juru las sesuai dengan:
Nomor WPS . OO3/HEIMIGAS/20
Nomor PQR : 003/HEI/MIGAS/20
Standar . ASME Section IX - 2019

Dengan data sebagai berikut:

Pengujian lapangan

Proses Pengelasan GTAW & SMAW

Sifat Listrik DCEN & DCEP DCEN & DCEP

Posisi/Arah Pengelasan 86G / Naik Sesuai QW-461.9 / Naik

Material Dasar:

- Desain Sambungan Single “V” Groove Sesuai desain sambungan

- Diameter inch (mm) NPS 2 inch (60,3 mm) Minimum 25 mm

- Tebal (mm) 8,74 mm
GTAW: 2,5 mm GTAW: Maksimum 5 mm
SMAW: 624 mm SMAW. Maksimum 12,48 mm

- Spesifikasi Material Uji SA 312 TP 304L (P No. 8)

Sesuai QW-423

Bahan Pengisi ER 308L (F No. 6, SFA 5.9) &

E 308L-16 (F No. 5, SFA 5.4)

Sesuai QW-433

Gas Pelindung Argon 99,99% (GTAW)

Argon 99,99% (GTAW)

Backing Gas | Argon 99,99% (GTAW)

Argon 99,98% (GTAW)

Backing / Back Weld Dengan Backing (SMAW)

Dengan Backing (SMAW)

Jenis Pemeriksaan :
- Visual

Ya

- Pemeriksaan Tak
Merusak (NDE)

Radiografi

- Uji Rusak (DT)

- Dan lain-lain

Kualifikasi Ahli Las ini hanya beriaku pada perusahaan tersebut di atas sampai dengan tanggal
26 Oktober 2023. Bila dalam waktu tiga bulan secara terus menerus tidak bekerja sesuai

kualifikasinya maka Kualifikasi Ahli Las ini dianggap tidak berlaku lagi.
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