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2. WPS & PQR No. : 006/HEI/WPS/MIGAS/20 & 006/HEI/PQR/MIGAS/20
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 IX, ASME Boiler and Pressure Vessel Code

Organization Name

PT. HANAZONO ENGINEERING INDONESIA

By Quality Department

Revision No. 0

Welding Procedure Specification No. O006/HEI/MIGAS/20 Date

01/10/2020 Supporting PQR No.(s)

Date

01/10/2020

Welding Process (es)

GTAW & SMAW  Type (s)

Manual

006/HEI/MIGAS/20

{(Automatic, Manual, Machine or Semi-Auto)

JOINT (QW - 402)
Joint Design

Single Vee or Any

Root Spacing

0~3mm

Backing

With / Without

Backing Material (Type)

specified.

procedures, etc.)

Air (GTAW) / Base Nor

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

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

Details

See Joint Details

*BASE METALS (QW - 403)

Other

P. No. 1 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 -

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) 5.18 5.1
AWS No. (Class) ER70S-6 E7018
F - No. 6 -
A - No. 1 1
Size of Filler Metals @ 1.6 mm ~ 2.4 mm $3.2~4.0mm
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 N/A N/A —l

Manufacturer : ESAB

Electrode Name : OK Tigrod 12.64 & OK 48.04

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

10F6
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:[E Y PT. HANAZO

NO 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. : 006/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 99,98% 7-15LPM
Other Trailing - - -
(Continuous or special heating, where applicable, should be specified) Backing - - -
Other - - -
ELECTRICAL CHARACTERISTIC (QW - 409)
Filler Metal . Energy
Weld Current Amps. Wire Feed o Volts Travel
Process Type & Speed Speed
Pass(es) Polari (Range) R Power |(Range) R
Class Dia. olarity (Range) | (range) (Range)
Root & Hot GTAW ER70S-6 |1.6 ~2.4 DCEN 80 - 160 = = 9-18 | 18-72 -
Fill & Capping SMAW E7018 3.2/4.0 DCEP 80 - 190 = - 19-24|38-112 -

Pulsing Current N/A

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

Heat Input (max.) 2.5J

Tungsten Electrode Size and Type

1.6 ~2.4mm & 2% Thoriated (EWTh-2)

Mode of Metal Transfer for GMAW (FCAW)

Other

(Pure Tungsten, 2% Thoriated, etc.)

N/A

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

N/A

TECHNIQUE (QW - 410)
String or Weave Bead
Orifice, Nozzle, or Gas Cup Size

Method of Back Gouging

Max. stringer or weaver within 2.5 time diameter of electrodes

5.6,or7

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

Brushing & Grinding

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

ast

__AYG - 198

- :
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:/7,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. : 006/HEI/MIGAS/20 Rev. 0

JOINT DETAILS

| SINGLE VEE GROOVE SINGLE BEVEL - CORNER JOINT

|

| T=t T=t

|

J‘ Welded from one side Welded from one side OR ot
| both side Back Grinding |

60°x 5

< 7
T\l 3

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

X
¥ T

LR -

? J
| t

SINGLE OR DOUBLE FILLET

UNLIMITED

[ E—

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

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

Ater - A28 (8% / Ay

Date - October 1, 2020

30OF6
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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 - iIndonesia 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.

O006/HEI/MIGAS/20

Welding Process (es)

GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic

Manual

JOINTS (QW - 402)
65

|

i
9.63mm1} i i \]:\:I
' \

A
2.5 mm

P

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.
Type or Grade, or UNS Number

Thickness of Test Coupon

A36 to A36
A36 to A36

P-No. 1 Group No. 1 to P-No. 1 Group No. 1

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)

Other

FILLER METAL (QW - 404)

GAS (QW - 408)

Persent Composition
Gas (es) Mixture Flow Rate
Shielding Argon 99,99% 12 LPM
Trailing = = s
Backing - = -

ELECTRICAL CHARACTERISTIC (QW - 409)

Current DCEN (GTAW) & DCEP (SMAW)
Polarity See Table Welding Parameter
Amps See Table Welding Parameter

Waveform Control N/A

Power or Energy See Table Welding Parameter

Arc Time 5 - 10 Minutes / Pass

Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Tungsten Electrode Size 2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW) N/A
HeatInput See Table Welding Parameter
Other N/A

SFA Specification 5.18 6:1
AWS Specification ER70S-6 E7018
Filler Metal F-No. 6 4
Weld Metal Analysis A-No. 1 1
Size of Filler Metal @2.4 mm @3.2 mm
Filler Metal Product Form  Solid Bare | Flux Coated
Supplemental Filler Metal N/A N/A
Electrode Flux Classification N/A N/A
Flux Type N/A Low Hydrogen
Flux Trade Name N/A N/A
Weld Metal Thickness 3 mm 6.645 mm
Other OK Tigrod 12.64 OK 48.04
POSITION (QW - 405)
Position(s) of Groove 1G
Weld Progression (Uphill, Downhill) N/A
Other N/A
PREHEAT (QW - 406)
Preheat Temperature 34°C
Interpass Temperature 260°C
Other N/A

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

N/A

Multipass or Single Pass (Per Side) Single & Multipass

Single or Multiple Electrodes

Other

Osciliation

Single
N/A

At
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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. : 006/HEI/MIGAS/20 Rev. 0
WELDING PARAMETER
i Filer Metal
Weld Welding : Typ(_e AAinars Volt Travel Speec_i Heat Input
No. Process Class Dia. Polarity Range (mm/min) (J/mm)
1 110 9 35 17
GTAW ER70S-6 |2.4 mm| DCEN
2 110 10 30 22
< 92 20 47 2.3
4 87 20 53 2,0
5 SMAW E7018 3.2 mm| 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)
Specimen| (| ocation Specimen Test Temp. T0U9h09§3 Yalues Drop Weight Break
No: Size (°C) % Shear| Mils (in.) or mm (Y/N)
--Blank-
Comments
. i ——— ,\\’“_7 ¥
ACG — 574781 (0D uw/ 4
5 OF 6
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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

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

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

Macro - Resulit None

FILLET-WELD TEST (QW - 180)

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/HEVNIX/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/0920/0332

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

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

accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code.

DIRJEN'MIGAS™

A¥6 e (o944 Uy /

;« =/ : $ |
Date : Septe r 29,20 )
P! @?ﬁ{?ﬁgj Date : September 29, 2020
e

6 OF 6
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E2502

4 INSPECTION CERTIFICATE (3.1) - Chemical analysis
ESAB ® TEST REPORT (2.2) - Mechanical properties

Date: 2020-02-12 Certificate number: EC25919813 rev. 0
QOur order: Your order:

Our reference: 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: PLU02009 Quantity:
PRODUCT CHEMICAL COMPOSITION
Brand: ESAB

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

All weld metal
CLASSIFICATIONS

SFA/AWS A5.1: E7018 Auxdiiary:

EN ISO 2560-A: E424 B 32 H5 c 0.09%
Si 0.35%
Mn 1.07%
P 0.015%
S 0.008%
Cr < 01%
Ni < 0.1%
Mo < 01%
Nb < 0.01%

MECHANICAL PROPERTIES Cu 0.02

Typical data: acc to EN 10204 -2.2 \ 0.01%

Standard:

Auxiliary:

Condition:

TENSILE

ReL Rm AS

480 MPa 560 MPa 28 %

IMPACT

Temp -30°C  -40°C
KV 1104 100J
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. VICTOR TEKNOLOGI INDONESIA; Kawasan Industri Kota Bukit Indah Biok All No. 4; Purwakarta 41181; Jawa Barat
- Indonesia.

Validation - Chemical Analysis Validation - Others
Miftakhudin Zaeni Quality Assurance Manager J-P Ernoult Product Manager
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e 4
ESAB °
A

Date: 2019-11-22

Our order:

Our reference:

Customer number: NA

Customer order date:

Invoice address Receiver of certificate

INSPECTION CERTIFICATE (3.1) - Chemical analysis
TEST REPORT (2.2) - Mechanical properties

Certificate number: EC25830081 rev. 0

Your order:

Your reference:
Your fax number:
Your e-mail:

Delivery address

NA

DELIVERY Lot number: PVT21611205 Quantity:

PRODUCT CHEMICAL COMPOSITION

Brand: ESAB

Description: OK Tigrod 12.64 2.4x1000mm 5kg Actual results: acc to EN 10204 - 3.1

ltem number: 126424R150
Wire/strip

CLASSIFICATIONS B

EN ISO 636-A: W 46 4 4Si1 ALY .

EN ISO 636-A: W4Si1 c 0.08%

SFA/AWS A5.18: ER70S-6 Si 0.88%
Mn 1.62%
P 0.002%
S 0.010%
Cr 0.03%
Ni 0.01%
Mo < 0.01%
Cu 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: 1

Condition:

TENSILE

Rel Rm Ad-AS

525 MPa 595 MPa 26 %

IMPACT

Temp -40 °C

KV 150J

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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PT. Hi-Test

Laboratory of Mechanical Testing
BSD City :

Taman Tekno Blok A2 No. 48

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

Customer : PT. Hanazono Engineering Indonesia Job No 1 B20625

Address : JI. Bojonegara No. 44 No. : HT/JKT/0920/0332
Kertasana, Serang, Banten 42454 Total of Page :10of2

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.HEI6

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 36, PQR No. PQRO06/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) 9.63 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, S/N: §2513, Capacity : 600 kN
Remark

Test Conducted By

Witnessed By

Canra Latipolia, ST

-/

Tk

7

LaboratFy 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 t
PT. Hi-Test

he Client and the conditions under which the Services are performed by

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

N

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

s

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
The results reported herein have been performed in accordance with the laboratory’s terms of

Date of Issued 06/01/2014

under Komite Akredit:

Nasional (ISO/IEC 17025:2005)
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. PT. Hi-Test
‘ v Laboratory of Mechanical Testing - Vs
4 BSD City : "{//\_\g\ Laboratorium Penguii
Taman Tekno Blok A2 No. 49 (N LR 42210
e Bumi Serpong Damai (BSD) — Tangerang - Indonesia i\
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 : JI. Bojonegara No. 44 No. : HT/JKT/0920/0332

Kertasana, Serang, Banten 42454
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 S
Sample Marking : 9. HEI6

Total of Page :20f2

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 36, PQR No. PQRO06/HEI/MIGAS/20,
welding process: GTAW+SMAW, welding position: 1G, for Procedure Qualification Record Test.

Type of Test : Bending Test (Transverse Specimen)

Test Temperature :  2541°C

Test Weld Ment Thickness : 10 mm Test Specimen Width 5 38 mm

Former Diameter : 40 mm Bend Angle 3 180  Degree

Shoulder Distance : 63.2 mm

Specimen No | Type of Bend Observation Resulit

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
Test Conducted By
Witnessed By

Canra Latipolia, ST

App[gxgg_,s_ignatory;

/ﬁ“’ fg;'z,‘A

\

Suhad, 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

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 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/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/IEC 17025:2005)

[N

N
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3. WPS & PQR No. : 005/HEI/WPS/MIGAS/20 & 005/HEI/WPS/MIGAS/20
Q/ﬁ? 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) 00SHEVMIGAS/20
Revision No. 6] 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 0~3 mm
Backing With / Without
Backing Material (Type) A STAN) T BEYE NGBS WS (STAW F SHAW, 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.qg., for toughness procedures, for multiple process
procedures, etc.)
*BASE METALS (QW - 403)
P. No. 1 Group No. 2 to P. No. 4 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 ~ 15.73 mm (Impact Limit), 1.5 ~ 19.46
Base Metal : Groove mm (W/O Impact) Fillet Al
Maximum Pass Thickness <% in. (13mm) (Yes) All (No) -
Other
*FILLER METALS (QW - 404) 1 2
GTAW SMAW
Spec. No. (SFA) 5.18 534
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. 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 ]
Other Manufacturer : BOHLER
Electrode Name : Bohler S EMK 6 & Fox S EV 50-1 .
*Each base metal-filler metal combination should be specified individually. . Y &%
Micaki=1 OF 6

Area - vR1 [0 500
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f? PT. HANAZONO Engineering indonesia
R B oo -wahue
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 hr/in.)
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 - - -
ELECTRICAL CHARACTERISTIC (QW - 409)
Other (e.g..
Filler Metal Energy Romarks,
Weld Current Amps. Wire Feed or Volts Travel Cammares,
Process Type & Speed Speed Akiing
Pass(es) Polari (Range) R Power |(Range) R ot
Class Dia. olarity (Range) | pange) (Range) e
. ete)
Root & Hot GTAW ER70S-6 1.6 ~2.4 DCEN 50 - 150 e = 9-18 | 11-65 -
Fill & Capping SMAW E7018-1H4R|3.2/4.0 DCEP 80 - 180 - - 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.) 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, 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

Method of Back Gouging Back Grinding / Back Gouging

Osciliation N/A

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

Muiltiple or Single Pass (Per Side) Muitiple

Multiple or Single electrode Single

Electrode Spacing N/A

Peening N/A

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

all silag & projection with grinding & Brushing

3

AYG_ - o79001 (paur Tk

20F6
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/] PT. HANAZONO Engineering Indonesia
QLU

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 SINGLE BEVEL - CORNER JOINT
T=t T=t

Welded from one side Welided from ocne side OR

both side Back Grinding
680°+ 5

< 7 <
FB“_,%_&__‘;QE g IREEEN

SQUARE BUTT SINGLE VEE GROOVE
T=t
Welded from BOTH SIDES, T = 6 mm Max
Root gap, 0 - t/2 Welded from one side OR S &
both side S8
J | /LTI Tr N
L l ] %v
vz| |

it

SINGLE OR DOUBLE FILLET

UNLIMITED

JLIH

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
PT. HANAZONO ENG. INDONESIA MINISTRY OF ENERGY AND MINERAL RESOURCES
DIRJEN MIGAS

AvG - 07081 '70 wr(

Date : October 1, 2020

3O0F6
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:i? PT. HANAZONO Engineering Indonesia
U W are atw partaer with en

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

Procedure Qualification Record No.

WPS No.

PT. HANAZONO ENGINEERING INDONESIA
005/HEI/MIGAS/20

Date 29/09/2020

00S/HE/MIGAS/20

Welding Process (es)

GTAW & SMAW

Types (Manual, Automatic, Semi-Automatic

Manual

JOINTS (QW - 402)

8.73 mm

t—g@@?
! e 1
1 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.

AS516

Type or Grade, or UNS Number

Thickness of Test Coupon

Gr. 70N

P-No. 1 Group No. 2 to P-No. 1 Group No. 2
9.73 mm

POSTWELD HEAT TREATMENT (QW - 407)
Temperature Range 625°C
Time Holding at 1 Hr for 25.4mm Thk.
Others  Heating & Cooling rate (280°C) per hours

Diameter of Test Coupon

N/A

Maximum Pass Thickness

<% in. (13mm)

Other

FILLER METAL (QW - 404)

GAS (QW - 408)

Persent Composition
Gas (es) Mixture Flow Rate
Shielding Argon 99,99% 12 LPM
Trailing = - =
Backing g = =

ELECTRICAL CHARACTERISTIC (QW - 409)

Current DCEN (GTAW) & DCEP (SMAW)
Polarity See Table Welding Parameter
Amps See Table Welding Parameter

Waveform Control N/A

Power or Energy See Table Welding Parameter

Arc Time 5-10 Minutes / Pass

Weld Bead Length 4 mm (GTAW) & 5 mm (SMAW)
Tungsten Electrode Size 2.4mm & 2% Thoriated (EWTh-2)
Mode of Metal Transfer for GMAW (FCAW) N/A
Heat Input
Other

See Table Welding Parameter
N/A

TECHINQUE (QW - 410)

Travel Speed See Table Weiding Parameter
String or Weave Bead String & Weave Bead
Osciliation N/A

Multipass or Single Pass (Per Side) Single & Multipass"
Single or Multiple Electrodes Single

SFA Specification 5.18 5.1
AWS Specification ER70S-6 E7018-1H4R
Filler Metal F-No. 6 4
Weld Metal Analysis A-No. 1 1
Size of Filler Metal 2.4 mm 3.2 mm
Filler Metal Product Form  Solid Bare | Flux Coated
Supplemental Filler Metal N/A N/A
Electrode Flux Classification N/A N/A
Flux Type N/A Low Hydrogen
Flux Trade Name N/A N/A
Weld Metal Thickness 3 mm 6.73 mm
Other BOHLER SEMK 6 FOX S EV 50-1
POSITION (QW - 405)
Position(s) of Groove 1G
Weld Progression (Uphill, Downhill) N/A
Other N/A
PREHEAT (QW - 4086)
Preheat Temperature 32°C
Interpass Temperature 240°C
Other N/A

Other N/A

T 4OFr6

PG /me ( Bus! 716
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://7 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/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)
1 150 18 65 2,5
GTAW ER70S-6 |24 mm| DCEN
2 160 18 87 2,0
3 110 22 72 2,0
4 123 22 75 22
5 SMAW E7018-1H4R| 3.2 mm| DCEP 123 22 82 20
6 120 22 86 1,8
i 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
T1 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 N— .
SB3 QW 4622 o Open Discontinuity
SB4 - QW 462.2
TOUGHNESS TESTS (QW - 170)
Specimen| 4ot 1 ocation Specimen Test Temp. | Toughness Values Drop Weight Break
No. Size °C) % Sheari Mils (in.) or mm (Y/N)
1 218
2 WCL 10x 10 x 55 -46 197 213
3 225
1 96
2 FL1 10x 10 x 55 - 46 84 94
3 103
1 78
2 FL2 10 x 10 x 55 - 46 63 71
3 72
Comments
ANE ~0798t [Bus/
50F6
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:5/9 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/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, I—(gf/mm2
Test No Test Location 1299 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 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/0920/0331

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.

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

e -orma b0/ 1y

Date : September 29, 2020 e
6 OF 6




'del  le
W1 ING

ENGINEERS

POBOYA 2000 TPD EXPANSION

PROJECT

(& cPM

(CPM Work No.)
11580

Project Doc. No.: E2502-000-PRC-004

Revision No. : B

(Vendor Work No.)
£2502

Purchase Order No. : 11580

Page 23 of 68

IR
& 'R
P
2 Y
N
} ST AN
o
™~
ARP

Ao

4} e
Q\,‘ [V Y
B TRL] PN
VN 9 @
o TS TR

W'y
Y 4l
q AN
s o
o Qg
6| YR
LU
R
O

‘
A
o
R dy
< it r_\,“?\
O 9

34
£ N
S\ &j ’y §
~ { \l N,
% W XX

REL -

v

Lo YpEy

AP

vty bl

CAY eyt

o
pSY
+
ey 7
g I
! | . N.ad
& L 4
o3 1 14R £ s
& oc s
3 4 T £y
i "Ai\’(} Rl
s ) o
Jare -
R '3 o 2l |
= UM o i
3} ;4‘("[\. Lot ¢ w |
| 4. e 3
‘L:, | ‘,ﬂf. |
, P
” o -4
g\“.’,. ‘
o |
e
i
3
i ~
4 &
¢
H
i | ]
'-.\,”‘ A
W | - b
s
%‘%, e o
<2 " -
2 @ , ]
' * -t
P o N SIS NSRS SR
o3 i
W)y
702>




'del  le
W1 ING

ENGINEERS

PROJECT

POBOYA 2000 TPD EXPANSION

(© cpM

(CPM Work No.)

11580 Project Doc. No.: E2502-000-PRC-004

Revision No. : B

(Vendor Work No.)

E2502 Purchase Order No. : 11580

Page 24 of 68

2

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@hitestiab.com
Website : www.hitestlab.com

Testing Report

(This Report is issued subjected to the term & conditions set out below)
: PT. Hanazono Engineering Indonesia Job No
: JI. Bojonegara No. 44 No.

ot

\\> <
7 \
Lo | BN

v
3 )

Customer
Address

Kertasana, Serang, Banten 42454 Total of Page
Reference Code : ASME Sect. IX : 2019 Date of Received
Test Method : ASTM A370-19 Date of Tested
Obiject to be tested : (as received) PO No

Project Name
Sample Marking

. PT.HiTest 2

S

vV KAN

Laboratorium Penguji
LP-422- IDN

e

,/"/u||\\“\\\

B20625
HT/JKT/0920/0331
10of 4

22 September 2020

29 September 2020
PO-E001-HTT-TOL-004

9. HEI§

One welded carbon steel plate joint test sample, size: 10 mm thickness, material spec: A 516 Gr. 70N, PQR No.
PQROO05/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) 19.564 19.51
Effective Area (mm?) 189.73 190.22
Ultimate Tensile Load (kN) 108.39 107.96
Ultimate Tensile Strength  (N/mm?) 674 568
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile

Testing Machine Used INSTRON 600 DX,

Model: 600 DX, S/N: S$2513, Capacity : 600 kN
Remark

Test Conducted By

Witnessed By

Canra Latipolia, ST

Approvgd; Signato

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

N

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

N

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 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 resuits reported herein have been performed in accordance with the laboratory's terms of accreditation under Komite Akreditasi Nasional (ISO/IEC 17025:20085)
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\\\‘\\||u/,l///

— PT. Hi-Test N

1y

Laboratory of Mechanical Testing ilBBEMEA\; s

BSD City : ’—4///.§§ Laboratorium Pengui

Taman Tekno Blok A2 No. 49 /7 e G P-422-IDN

0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia O

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 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-E001-HTT-TOL-004

Project Name HES
Sample Marking : 8. 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 :  25.1°C

Test Weld Ment Thickness : 10 mm Test Specimen Width 3 38 mm

Former Diameter : 40 mm Bend Angle i 180  Degree

Shoulder Distance H 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 [
Test Conducted By :  Canra Latipolia, ST

Witnessed By

App;c:xqﬁl ,Signatory{
Suhatli; ST

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

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
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 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/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/IEC 17025, 2005)

N

N
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Y KAN

—~ PT. Hi-Test &

qv ~ Laboratory of Mechanical Testing

0
e,

g“ 2

BSD City : 2/@5 Laboralonum‘ Peng}.;il :
Taman Tekno Blok A2 No. 49 Tt DR LPaset=IuN
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia Zamy

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 : 30of4
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 H
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 : Vickers Hardness Number (HV), Load Test 10 Kgf

Sketch
0.20 mm

Line 1

—

Line 2 >

Line 3

1.0-2.0 mm

0.20 mm
0.50 mm

Weld Metal

10 mm typical

Base Metal

Appr/g,;rﬂtﬁgignatory[(

2,

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
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 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/HARDNESS-SKETCH/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/IEC 17025:2005)

N

rw
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PT. Hi-Test

Laboratory of Mechanical Testing
BSD City :

Taman Tekno Blok A2 No. 49 erf NN
0 Bumi Serpong Damai (BSD) - Tangerang - Indonesia il
L Telp : +62 21 75882884, Fax : +62 21 75882885
E-mail : hi-test@hitestiab com
Website : www. hitestiab.com
Testing Report
(This Report is issued subjected to the term & conditions sct out below)
Customer PT. Hanazono Engineering Indonesia Job No
Address JI. Bojonegara No. 44 No.
Kertasana, Serang, Banten 42454 Total of Page

Reference Code
Test Method
Object to be tested

ASME Sect. IX : 2017
ASTM E23-18
(as received)

Date of Received
Date of Tested
PO No.

Project Name
Sample Marking

HOMITE AMREBITASI NASIONAL
Laboratorium Penguiji
LP-422- D)

B20625
HT/JKT/0920/0331
30of4

22 September 2020

29 September 2020
PO-E001-HTT-TOL-004

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
-Notch Pos
eaniten - S o) 1 2 3 )
WCL 10x10x55 -46 218 197 225 213
FLA1 10x10x55 -46 96 84 103 94
FL2 10x10x55 -46 78 63 72 71

Testing Machine Used
Remark

Test Conducted By
Witnessed By

Zwick Roell RKP 450 — SN : 215240

Sukmahadi, ST

Approveg;Sig

/R

/

g
%

Su

JK

." natory%

Y
>
&

Laboratory Manager

Term & Conditions

PT. Hi-Test

The Report is not intended to be representative of similar or e

N

facilities of PT. Hi-Test.

aw

The results reported herein have been

The report is prepared for the sole use of the Client and is

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 ay
indirect loss or damage sutfered by the Client. Its agents, servants or re
Form No: HT/QM-F/CHARPY — MAT/3 Rev.0

n with the y's terms of

prepared based upon the item submitted, the Services required by the Client and the conditions under which the Services are performed by
quivalent Services on similar or equivalent tems. The Report does not constitute an endorsement by PT. Hi-test of the Item.
PT. Hi-Test agrees o 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

gents, servants or representatives, in contract, tort (inciuding negligence or breach of statutery duty) cr otherwise for any direct or
presentatives howscever arising or whether connected with the Services provided by PT. Hi-Test herein

Date of Issued 06/01/2014

under Komite Akreditasi Nasional (ISO/IEC 17025.2005)
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. \\\\\\”l”/“/,’
S SN T ;
. PT. Hi-Test g n KAN
f i Laboratory of Mechanical Testing ilm e
. BSD City : “4@3‘ Laboratorium Pengui
Taman Tekno Blok A2 No. 49 G LS LP-422-1IDN
0 Bumi Serpong Damai (BSD) — Tangerang - Indonesia b\
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
Reference Code  : ASME Sect. IX : 2019
Test Method : ASTM E92-17
Object to be tested : (as received)

Total of Page
Date of Received
Date of Tested
PO No

Project Name
Sample Marking :

:40f4

: 22 September 2020

. 29 September 2020

: PO-E001-HTT-TOL-004

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

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

Specimen No 1
Vickers Hardness Number (HV),
Sample Material Test Locati Test Load Applied 10 Kgf
Identification Specification es ! Line 1 Line 2 Line 3

No Result No Resuit No Result
S 1 170 1 169 1 167
Q A 516 Gr. 70N HAZ 2 175 2 173 2 171
g 3 187 3 176 3 174
E 4 179 4 168 4 177
§ Weld Metal 5 183 5 171 5 172
X
o 6 187 6 180 6 175
2 7 218 7 175 7 181
DGE A 516 Gr. 70N HAZ 8 212 8 172 8 178
o

9 205 9 168 9 175

Testing Machine Used
Remark

Test Conducted By
Witnessed By

The Mitutoyo Vickers Hardness Testing Machine, Model HV-113, S/N: 500261112
Has been verified using Deutsche Akkreditierungsstelle Standardised Blocks
(Identity No: 15634, 15635, 15636)

M. Anjar Rizki, ST

Approved Signatory4
otk

Suhadj, ST
Laboratory Manager

Term & Conditions
.
PT. Hi-Test

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

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.

N

facilities of PT. Hi-Test.

NS}

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

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/HARDNESS-RESULT/3 Rev.0

Date of Issued 06/01/2014

The results reported herein have been in

with the atory’s terms of under Komite Akreditasi Nasional (ISO/IEC 17025:2005)
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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

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

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

Inspection certificate 3.1

as per : EN 10204

voestalpine Bohler Welding Asia Pacific

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 ISO2560-B: E4918-1AUHS5

ISO 2560-A: E425B 42 H5
AWS A5.1/SFA 5.1 : E7018-1H4R
Dimension SMAW 3,25 x 350 mm 118955
Lot no. 20607 e
Quantity 3312,0KG 04z
Chemical composition in % of the weld metal
(&2 Si Mn P ] 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 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 =420 =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 % 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 I, 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 Date

Bekasi 27.07.2020

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

Authorized representative

Miftah Farid

voestalpine
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PT. voestalpine Bdhler Welding Asia Pacific

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

voestalpine B&hler Welding Asia Pacific

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

T. 46221893 7572, F. +6221893 7518
www.voestalpine comiwelding

Inspection certificate 3.1

as per: EN 10204

é 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 Phesry
Quantity 2500,0 KG o
Chemical composition in % of the product

C 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 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 =420 > 500 225 AW Typical values

Impact test according to : ASTM E23
Specimen preparation according to : AWS B4.0

U 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 1, 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

Town Date

Bekasi 13.07.2020

standard TM 01-77-96 (SSC) and 02-84-96 (HIC).

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

Authorized representative

Miftah Farid

voestalpine
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4. WPS & PQR NO. 008/HEI/WPS/MIGAS/21 & 008/HEI/PQR/MIGAS/21

//-17 PT. HANAZONO Engineering Indonesia
L‘—rz 1! We are always partner with you
Office & Work Shop Address: JI. Raya Bojonegara - Serdang RT/RW. 001/001 N0.44

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 0of 3
Organization Name PT. HANAZONO ENGINEERING INDONESIA By Quality Departement
Welding Procedure Specification No. 008/HE/WPS/MIGAS/21 Date 23/08/2021 Supporting PQR No.(S) 008/HEI/WPS/MIGAS/21
Revision No. 0 Date 19/08/2021
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 details 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
<nerifiad

Sketches may be attached to iliustrate joint design, weld layers, and

bead sequence (e.g., fot thoughness procedures, for multiple process

procedures, etc.)
*BASE METALS (QW - 403)

P. No. 1 Group No. 1 to P. No. 1 Group No. 1
- OrR -
Specification type, grade, or UNS SA 516
to Specification type, grade, or UNS Gr.70
OR

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

Base Metal : Groove 5 mm ~ 50 mm Fillet All
Maximum Pass Thickness <% in. (13mm) (Yes) /. {No) -
Other -
*FILLER METALS (QW - 404) 1
SMAW
Spec. No. (SFA) A5.1
AWS No. (Class) E7018-1
F - No. 4
A - No. 1
Size of Filler Metals $ 3.2~4.0mm
Weld Metal
Deposit Thickness
Groove Max 50mm
Fillet All
Electrode Flux (Class) N/A
Flux Type Low Hydrogen
Flux Trade Name N/A
Consumable Insert N/A
Other Manufacturer : BOHLER

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

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

ANG - 07001 [ 08T [To 1t
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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

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. : 008/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 t=up to 2" -1Hour/inch, 15 minute minimum
t=over 2"to5" - 2 Hour + 15 minute for each additional inch, over 2"
PREHEAT (QW - 406) GAS (QW - 408)
Preheat Temp. Min 5579C Persent Compasition
Interpass Temp. Max. 230°C Gas (es) Mixture Flow Rate
Preheat Maintenance 55 °C of minimum Shielding None None None
Temperature shall be applied for thickness 1 1/4" and over Trailing None None None
(Continuous or special heating, where applicable, should specified) Backing None None None
Other None None None
ELECTRICAL CHARACTERISTIC (QW - 409)
Gther (e.g.,
AT Filler Metal Current — Wire Feed Ens:gy Volts Travel cgi:‘;is
Pass(es) process Type»& (Range) e Power | (Range) Spee] fddlniony
Class Dia Rolarity IRAFES) {Range) (Range) p::::i:m
Angle, etc)
Root SMAW E 7018-1H4R | 3.2,4.0 DCEP 85~ 100 - - 2335 60~'75
Fill SMAW E 7018-1H4R | 3.2 /4.0 DCEP 100~ 115 = - 24~26 65~ 87 -
Cap SMAW E 7018-1H4R | 3.2/4.0 DCEP 110~125 - - 24~27 70~ 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.) 2.9Kj
Tungsten Electrode Size and Type N/A
(Pure Tungsten, 2% Thoriated, etc.)

Mode of Metal transfer for GMAW (FCAW)

Other

N/A

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

N/A

TECHNIQUE (QW - 410)

String or Weave Bead

Stringe and or weave

Orifice, Nozzle, or Gas Cup Size N/A

Initial 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

Multiple 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
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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

WELDING PROCEDURE SPECIFICATION (WPS)
In accordance with

ASME Section I1X:2021 Boiler and Pressure Vessel Code Page No : 3 of 3

Welding Procedure Specification No. : 008/HEI/WPS/MIGAS/21 REV. 0

JOINT DETAILS

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

60" both side Back Grinding ‘5"“"6

L
15 mm
0~Z mm 8 mm os

60"

SQUARE BUTT SINGLE VEE GROOVE

T=t

Welded from one side OR
both side

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

ix

t/2

FILLET

UNLIMITED

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

Verified by,
MIGAS

Prepared By, Reviewed By, I Reviewed By,

PT Hanazono Engineering Indonesia

QC Manager
' ; // AYG -0 / rr/ Lo 1
BIoa 1N E oqkg) K Y081 [ pore/ Leqd
\o \S8ue date 01/12:20
Bayu Satrio Utomo oA i Iskandar V" Rusnandi
Date: NoW 0%, 202l |Date: Mov'3 202} Date: A) O/ 02, 32 ) [Date:
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, /’f? PT. HANAZONO Engineering Indonesia
‘gf \| 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. 008/HEI/PQR/MIGAS/21 Date October 11, 2021
WPS No. 008/HEI/WPS/MIGAS/21

Welding Process (es) SMAW

Types {(Manual, Automatic, Semi-Automatic) Manual

JOINTS {QW - 402)

80"
15 mm
25 mm 2 1~2 mm
0~Z mm) St }
60"

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 516 Temperature Range N/A
Type or Grade, or UNS Number Grade 70N Time N/A
P-No.1 - Group No. 1 to P-No.1 - Group No. 1 t=up to2"-1Hour /inch, 15 minute minimum
Thickness of Test Coupun 25mm t=over 2"to 5" -2 Hour + 15 minute for each additional inch, over 2"
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 A5.1 Trailing None None None
SWA Specification E 7018-1H4R Backing None None None
Filler Metal F-No. 4
Weld Metal Analysis A-No. il 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 N/A Arc Time N/A
Weld Metal Thickness N/A Weld Bead Length N/A
Other N/A 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, Downhill) 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 551°¢ Multipass or Single Pass (Per Side) Multipass
Interpass Temperature 230°C Single or Multiple Electrodes Single
Other N/A Other N/A

At -ovoa [ 00/ 251y
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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. : 008/HEI/PQR/MIGAS/21 Rev. 0
WELDING PARAMETER
Weld Weldi Filer Metal K Travel
© elding - yp? Ampere Volt € Speeq Heat Input (Kj)
No. Process Class Dia. Polarity Range (mm/min)
Front Side
1 96 24 67 2,06
2 102 26 68 2,34
3 110 25 74 2,23
SMAW E7018-1H4R| 3.2 mm | DCEP
4 114 24 71 2,31
5 118 25 74 2,39
6 122 27 82 2,41
Back Side
7 110 26 82 2,09
8 SMAW E 7018-1H4R | 4.0 mm DCEP 122 27 84 2,35
9 124 26 85 2,28
TENSILE TEST (QW - 160)
Specim Width Thickness Area Ultimate Total Load Ultimate Unit Strength Type Failure &
en No. (mm) (mm) (mm2) (kN) (N/mm?) Location
Tl 19,57 24,6 481,42 261,4 543 Ductile (base metal
T2 19,53 24,55 479,46 262,47 547 Ductile (base metal
GUIDE BENT TESTS (QW - 160)
Type and Figure No. Result
Side Bend (SB1) No open discontinuity was observed
Side Bend (SB2) No open discontinuity was observed
Side Bend (SB3) No open discontinuity was observed
Side Bend (SB4) No open discontinuity was observed
TOUGHNESS TESTS (QW -170)
i i 3 Toughness Values i
Specimen Notch Location Spec?lmen Testotemp ghness Va 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
A Ao, [ oo V/V P |
A G “ V)T D01/ — o OF
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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 : 3 of 3

Procedure Qualification Record No. : 008/HEI/PQR/MIGAS/21

Rev. 0

FILLET-WELD TEST (QW - 180)

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

accordance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code

Other  Radiographic Examination, Result : PASS, Report No. : 002/RT/WPS/HEI/IX/21 by PT. Rire Sanjaya Sakti
Welder's Name ASMURI Clock No. -
Test Conducted by : PT. Hi-Test Laboratory Test No. :

Stamp No. AM-1703
HT/JKT/1021/0095

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

Prepared By, I Reviewed By, Reviewed By,

Verified by,

PT Hanazono Engineering Indonesia

MIGAS

QC Manager
/ trifer —oge (oore /o)
Bayu Satrio Utomo \ssAndidskanday/ <) " Rusnandi
Date: NoV 03, 202 Date : 2 ~AoV 2, 2024 Date: NOV, O3 ,2<2 )




'del  le
W1 ING

ENGINEERS

POBOYA 2000 TPD EXPANSION

PROJECT

(& cPM

(CPM Work No.)
11580

Project Doc. No.: E2502-000-PRC-004

Revision No. : B

(Vendor Work No.)
£2502

Purchase Order No. : 11580

Page 40 of 68

Customer
Address

Reference Code
Test Method
Object to be tested

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

W
X,

1y
/1
\

i

VKAN

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

: PT. Hanazono Engineering Indonesia

: JI. Bojonegara No. 44

Kertasana, Serang, Banten 42454

1 ASME Sect. IX : Ed 2021
: ASTM E8/E8M-21
: (as received)

— KOMITE AKREDITASI NASIONAL
’2///—§§ Laboratorium Penguji
”, 7\ N LP-422-IDN
i b
nin
Job No : B21654
1 HT/JKT/1021/0095
Total of Page :1of2
Date of Received : 14 October 2021
Date of Tested  : 19 October 2021
PO No HES

Project Name HES
Sample Marking : 10. HEI 1

One welded carbon steel plate Joint test sample, size: 25 mm thickness, material spec: SA 516 Gr. 70, WPS No.
008/HEIWPS/MIGAS/21, PQR No. 008/HEI/PQR/MIGAS/21, welding process: SMAW, welding position: 3G, filler metal:
E7018, for Welding Procedure Specification Test.

Type of Test

: Reduced Section Tension Test (Transverse Specimen)

Environment Temp : 26.1°C

Test Specimen No T T2
Measured Thickness (mm) 24.60 24.55
Measured Width (mm) 19.57 19.53
Effective Area (mm?) 481.42 479.46
Ultimate Tensile Load (kN) 261.40 262.47
Ultimate Tensile Strength  (N/mm?) 543 547
Location of Failure Base Metal Base Metal
Type of Failure Ductile Ductile

Testing Machine Used

Remark

Test Conducted By
Witnessed By

INSTRON 600 DX,

Model: 600 DX, S/N: $2513, Capacity : 600 kN

Canra Latipolia, ST

Approyed Signatory(

Sukadi; 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 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-F/TENSILE/RED-SEC/3 Rev.0
The results reported herein have been performed in accordance with the laboratory's terms of accreditation under Komite Akreditasi Nasional (ISO/IEC 17025:2005)

Date of Issued 06/01/2014




'del  le
W1 ING

ENGINEERS

POBOYA 2000 TPD EXPANSION
PROJECT

(& cPM

(CPM Work No.)
11580

Project Doc. No.: E2502-000-PRC-004

Revision No. : B

(Vendor Work No.)
£2502

Purchase Order No. : 11580

Page 41 of 68

AN

A

/
%

Customer
Address

Reference Code

Test Method

Object to be tested

PT. Hi-Test

Laboratory of Mechanical Testing

BSD City :
Taman Tekno Blok A2 No. 49

Bumi Serpong Damai (BSD) — Tangerang - Indonesia

N

/
2

I

VKAN

T ———"S  KOMITE AKREDITAS] NASIONAL
s W Laboratorium Penguji
NN\ LP - 422- DN

KRt

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 fo the term & conditions set out below)

: PT. Hanazono Engineering Indonesia Job No : B21654
. JI. Bojonegara No. 44 No. : HT/JKT/1021/0095
Kertasana, Serang, Banten 42454 Total of Page :20f2

: ASME Sect. IX : Ed 2021

: ASTM E190-14
: (as received)

Date of Received
Date of Tested
PO No

Project Name
Sample Marking

: 14 October 2021
: 19 October 2021

: 10. HEI 1

One welded carbon steel plate Joint test sample, size: 25 mm thickness, material spec: SA 516 Gr. 70, WPS No.
008/HEI/WPS/MIGAS/21, PQR No. 008/HEI/PQR/MIGAS/21, welding process: SMAW, welding position: 3G, filler metal:
E7018, for Welding Procedure Specification Test.

Type of Test

: Bending Test (Transverse Specimen)

Test Temperature 26.1°C

Test Weld Ment Thickness 25 mm Test Specimen Width 5 10 mm

Former Diameter 40 mm Bend Angle 180  Degree

Shoulder Distance 63 mm

Specimen No | Type of Bend Observation Result

SB1 Side Bend No Open Discontinuity was Observed Accepted
SB2 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

Remark

Test Conducted By

Witnessed By

MOTOR PUMP BENDING TEST MACHINE,

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

Deri Rizki Ramadhan, ST

Approved Signatoryf

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.

N

facilities of PT. Hi-Test.

rw

. 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

. 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

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/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/IEC 17025:2005)
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Tuesday, October 19, 2021

PT. HI-TEST
Company PT. Hanazono Engineering Indonesia
Report No HT/JKT/1021/0095
Sample/Stamp No 10. HEI1-T1
Stress vs Strain
BOOT-“' = : . ———j
— 200J" s
= |
< |
= T
© |
o
— 1007 7
ot;% e — —— —t - —
0 10 20 30 40

Extension [mm]

: ¥ il Load at Tensile
: Thickness Width Initial Area
Specimen label fmm] [mm] [mmA2] St[iﬁth
10. HEI 1 -T1 24.60 19.57 481.42 261.40

Tensile Stress
[MPa]

543
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Tuesday, Octooer 19, 2021

PT. HI-TEST
Company PT. Hanazono Engineering Indonesia
Report No HT/JKT/1021/0095
Sample/Stamp No 10. HET' 1 = T2
Stress vs Strain
3001 = — — =y ]
— 200 %
< /
=
o
@
(e}
= 100
0 S R S : - o ]
0 10 20 30 40

Extension [mm]

: Load at Tensile
Thickness Width Initial Area

Specimen label [mm] [mmi [mmA2] St!['igt_‘i;th

10.HEI 1 -T2 24.55 19.53 47946 262.47

Tensile Stress
[MPa]

547
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PT. voestalpine B&hier Welding Asia Pacific voestalpine Bohier Welding Asia Pacific
Kawasan Industn Jababeka Cikarang

JL Industri Selatan 2 Blok JJ NO. 7-10

T.+6221893 7572, F. +6221893 7518

v voestalpine.comiwelding

PT ALLALLOY CAHAYA DYNAWELD Inspection certificate 3.1
JL. PANTAI INDAH SELATAN KOMP.
KAMAL MUARA, PENJARINGAN as per : EN 10204
14470 Jakarta Utara No. : 2021-2047013281-10-20969-025
Indonesia Rev. 0O Page 1 of 1
mo. ACD/GT-N/21/03/0190 of 09.03.2021
Order no. 1042005117
Delivery note/pos./splitt 2047013281/000000/000010 of 16.03.2021
Product covered electrode
Trade name BOHLER FOX S EV 50-1
Standard designation ISC2560-B:E4818-1AUHS5

ISO 2560-A : E 42 5 B 42 H5
AWS A5.1/SFA 5.1 : E7018-1H4R

Dimension SMAW 4,00 x 350 mm
Lot no. 20969 Jum;moz
Quantity 800,0 KG oazs

Chemical composition in % of the weld metal

£ si Mn l P s cr Mo ’ Ni v cu
009 | 043 | 120 [ 0018 | 0,007 | 0,027 | 0,007 , 0,013 | 0003 | o016
|

Mechanical properties EN 10204: 2.2
Tensile test according to : ASTM E8
Specimen preparation according to : AWS B4.0
T RelL/Rp 0,2 Rp1,0 Rm A (Lo = 4d) Z WBH Remarks
MPa MPa MPa % % PWHT
570 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 |
-50°C ‘ , 90 f l AW 7
The product BOHLER FOX S EV 50-1 meets the requirements of the filler metal specification ASME sec I, part C, AWS A5.1/SFA
5.1: E7018-1H4R when tested in accordance with that specification.
Town Date Authorized representative
Bekasi 18.03.2021 This certificate was issued by DP-equipment and dees not require signature. Miftah Farid

Revicund o, |
&8/ Q?

scens VOEstalpine
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PT. voestalpine Bohier Welding Asia Pacific

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

voestalpine Béhler Welding Asia Pacific

Kawasan Industn Jababeka Cikarang
JLIndustri Selatan 2 Blok JJ NO. 7-10

T4 572, F. +6221893 7518
wwhw.voestalpine.com/welding

Inspection certificate 3.1

as per : EN 10204

14470 Jakarta Utara No.:  2021-2047013367-20-20981-025
Indonesia Rev. 0 Page 1 of 1
POno. ACD/YG-N/21/02/0114 of 15.02.2021
Order no. 1042005053
Delivery note/pos./splitt 2047013367/000000/000020 of 25.03.2021
Product covered electrode
Trade name BOHLER FOX S EV 50-1
( Standard designation ISO 2560-B: E49 18-1 AUH 5
/ 1SO 2560-A: E 42 5B 42 H5
) AWS A5.1/SFA 5.1 : E7018-1H4R
Dimension SMAW 3,25 x 350 mm
Lot no. 20981
Quantity 640,0 KG 0425
Chemical composition in % of the weld metal
c Si Mn P S Cr Mo Ni \Y% Cu
0,10 0.52 1,30 0,015 0,004 0,028 0,007 0,016 0,003 0,018
Mechanical properties EN 10204: 2.2
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 470 ’ 570 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
-50°C 90 AW
The product BOHLER FOX S EV 50-1 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.
Town Date Authorized representative
Bekasi 05.04.2021 This centificate was issued by DP-equipment and does not require signature, Miftah Farid

Reviewed 15y,

voestalpine

oCT ol 22|

Vv
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5. WPS & PQR NO. 04-WPS-HEI-MIGAS-26 & 04-PQR-HEI-MIGAS-26

. D PT. HANAZONO Engineering Indonesia Welding Procedure Specification
.u;.. e 3¢ mﬁm wih ﬂ'-' (Section IX, ASME Boiler and Pressure Vessel Code, Edition 2025)
WPS NO. 04-WPS-HEI-MIGAS-26 Rev. o Date - February 27, 2026
supporting PRR No.(g) 04-PEAR-HE-MIG AS-26
Welding Procass|es) SMAW Typsia) : MAMLUIAL
Applicable Coda ASME BPVC IX 2025
JOINTS [QW—d03) Joint Datall
Joint Deslgn Sae Join Datall _EI__
Root Spacing Sea Joint Detall ‘( 7
Backing Gl Yes O Mo | \ / ¥ |
Backing Mabartal ‘Waldmetal -.I-lq-G T F
Oither MIs A= 50° [+10, -5)
F=0-2 mm
G =0- 4 mm
BASE METAL [GW-403)
P.Ho. - 1 Group Ho. 1&2 to P. No. : 1 Group Ho. - 182
Spacication Type & Grade - A 36 or Equiwvalent to A3E6 or Equivalant
Thickness Range GIOVE 5 mimi - 40 mm Filat Unlirmtted
Maximum Pass Thicknass £ 12 In. [13mm} 2 Yes 1 Mo
other Hi&
FILLER METALS [GW-404)
Process SMAW
Spac Mo. [5F4) 51
AWS. Mo. [Class) ET0E
F. Ho. 4
A Mo 1
% lza of Filler Matala 5o Below Tablks
‘Wald Metal Thokness Rangs
Groows M. 40 mm
Fillet uUniimilted
Manutacturer Bohler or Equivalent
Brand -
Othar &
Approvals Preparad By Checked By Approwed By MIGAS
Hams AMDI IFKANDAR RUSHANDI
Signature #,,,_ L i f'"'i :,.; ‘_.:._».3"?:.‘-..::: —
il g fl-u. J:
Date February 27, 2026 February 27, 2026

Page 1072
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| Weate vy parner weh

) 1. HANAZONO Enginerig Indonesi

Welding Procedure Epecificatian
(Section X, ASME Boiler and Pressure Vessel Code, Edition 2025)

POSITIIN [GW-405)
Poaition of Groove

ALL Temperature Range

POST WELD HEAT TREATMENT [GW-407)

MIa

‘Wislding Progression = Up

Time Rangs

HIa

Position of Flllst

All Other

HI&

other

His

PREHEAT [@W-405)
Prehsat
Prehaat Temp. Min.

GAS [@W-408]

wec Gas{es)

Interpass Temp, Max

250°C shisiding - HiA

Parcent compoaltion

(Mtuma) Flowrate

HIa Hi&

Prehsat Malntanance

His HIA

Tralling

[T

HIA Hi&

MI& Mia

Eacking

Ha Hi&

ELECTRICAL CHARACTERISTICS [GWwW-403)

Process

FMAW

Cuwment & Polarity

See Below Table

Amps {Range)

Soe Below Table

Vols (Rangs)

Sae Below Table

Tungsten Elsctrods Sizs and Typs

MI&

Elecinods Wire Feed Spasc Rangs

HIA

orthear

Hia

TECHHIGUE [a¥W-410)

siring of Waave Baad

Orifice. Nozzle, or Gas Cup SlZe
Inifial & interpasa Cleaning
Mathod of Back Gouging
Oaclllation

Contact Tube to Work Distance
Multiple or single Pass
Multiple or single Elecirodes
Peaning

Other

Batn

MHia

Wire Brush & Grinding

A Are Gouging o Grinding I required

&

M4

MULTI

O SINGLE

O MULTI

2 SINGLE

HI&

Hia

Flllsr Mztal

Current Wirs Faed

Weld

Passiss) Process

Clacc-
aation

Dila.
(mim]

Volks

Typa ahd {Rangs)

Polarity

Spead

(Rangs) {Rangs]

Travel

(Range) Remarks

Crmiln

& Reg'd BB ErdE

ZEIZ 40

DCEF BO-150 H&

REmanks :

Approvals Preparad By

Checked By

Approvsd By MIGAS

Hamsa &ndl l=kandar

Rusnand|

]

signaturs

P
L

]

___.-f'_.-_,.-o- ST |

Date

Fabruary 27, 2026

February 27, 2028

page 2ol 2
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q

PT. HANAZONO Engineering Indonesia
W are aays parner it ou

HEmd Offics - )1, Rays Eq:!j\:!n-eprrszruan Mo. 43 RT. D04 RW.00L
Desa Kertatans, Kecumsban Bojorazars, KsSupaten Sarang
Banten, Inconesia |¢!:1,=:
Teln  :+62-234-TE303484,45/45/47

m-mall gpiect bam e

PAGE : 1 oF 2

PROCEDURE QUALIFICATION RECORDS (PQR)

(See QW-200.1 Section X, ASME Boiler and Pressure Vessel Code, Edition 2025)

Company Mame
Procedure Qualification Record No
WPS No.  M-WPS-HEI-MIGAS-26
Woelding Process (es) SMAW

Types (Manual, Automatic, Semi-Auto) Manual

PT. HANAZOMNO ENGINEERING INDOMNESLA Sulb Contractor Mame -

04-PER-HEI-MIGAS-26

Oate February 27, 2026

Oate  February 27, 2026

JOINTS (QW-402)

e

W LY
" _."
0 mm i A P ‘
+ LL

oI mm

(For combinafon qualifications, the deposhed weld metal thickness shall be recordied for each filler metal and process usad)

BASE METALS (QW-403)

POSTWELD HEAT TREATMENT (QW-407)

Other

Material Spec. A 36 Temperature MA
Type'Grade, or UNS Mumber Tirme MA
P.Mo. 1 Group Mo 1 toP-Mo. 1 GroupMo. 1 Other HA
Thickness of Test Coupon 20 mm
Diameter of Test Coupon None
Maximum FPass Thickness 2 mm
Other GAS (QVW-408)
Percent Composition
Gas (es) [Mixture] Flow Rate

Shielding WA
FILLER METALS {QW-404) SMAW Trailing NA
SFA Specification a1 Backing WA
AWS Classification ET018 Other HA
Filler Metal F- No. 4
Wield Metal Analisys A-Mo. 1 ELECTRICAL CHARACTERISTICS [QW-402)
Size of Filler Metal Se= Table Current DC
Filler Metal Product Form MiA Podarity EF
Supplermnental Filler Metal HA Amps. See table Vlis See Table
Blectrode Flux Classification MA Tungsten Electrode Size WA
Flux Type MA Mode of Metal Transfer for GMAW (FCAW) MA,
Flux Trade Mame MA Heat Input MA
Weld Metal Thickness 210 mim Other WA
Other
POSITION (QW-405)
Position of Groowe 3G TECHMIQUE [(QW-410)
Weld Progression (Uphill, Downhil) Uphill Trawel Speed See Table
Orther NA Siring or Weave Bead Weave

Orscillation NA
Multipass or Single Pass (per side) Multiple

PREHEAT (2¥W-206) Single or Multiple Electrodes Single
Preheat Temp. 33 °C Other NA
Interpass Temp. 202°C

MA
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il I i ) ) Haasd i 'wk:r.',:ﬁ"'hm.““nh“ irr.ulm:.'mmw.m
1Y P1. HANAZONO Engineering Indonesa Lt
U] —— B DT T
PARE : 2 OF 2
PO NO. 04-FPQR-HEMIGAS-28
Welding Parameter
Wield Pro Flllar Matal Current Wioltage Travel $pasd Heat Input
Layers Class Dia. [mm} Polarity | ampers 4] ™) {mmimin [ KR
1 SMAW ET018 3.2 DCEP 100 20 37,36 3,21
2 SMAW ET018 3.2 DCEP 120 22 52,36 3,03
F SMAW ET018 3.2 DCEP 120 22 43,60 363
2 SMEW ETO18 3.2 DCEP 124 25 55.05 3,38
- SMEW ETD18 3.2 DCEP 124 25 &4.10 2,30
3 SMEW ETD18 3.2 DCEP 122 24 58,82 233
4 SMEW ETD18 3.2 DCEP 122 24 68,57 2,55
5 SMAW ETD18 3.2 DCEP 122 24 65,22 2,63
B SMAW ETD18 3.2 DCEP 120 24 69,44 2,43
Tensile Test [QW-150)
Spaciman Wildth Thicknass Area urtimate Urttmats Wnit Strass Typs of Fallure
Mo. {Pnami) [mrmnj] [mm®) Tofal Load (kM) {Mimirn®) and Location
T1 19,43 15,54 380,83 193,77 509 Ductila [Bass Matal)
T2 19,45 19,56 380,46 192,54 S06 Ductila [Bass Matal)
Guided - Bend Test (Q¥W-160)
Typse and Figura No. Result
Side Bend [SB1) Ho Open Discontinulty was obesrved
Side Bend [5B2) Ho Open Discontinulty was obesrved
Slde Bend [SB3) Ho Open Discontinulty was obasrved
Slde Bend [SB4) Ho Open Discontinulty was obasrved
S Toughness Tests (AW-170)
5 5 MiEn Tesal ] Walues
T Location P'B::B Temperaturs | f-bor.J W SHT Mil= [In.} oF mmi Drop Welght Braak [YIN)
Comments : Ha
Flllet - Weld Test {|QW-180)
Reswt - Satisfactory - Yas & Mo, & Penatration Imbo parent metal @ Yes MN& Mo, MNA
Macmo - Result HAa
Other Tesis
Type of test MA
Deposlt Analysls N
Radiographic Result Accepted Report Mo.  DURT/RFDANZES
Oither MA
Welders Mame - SAHRUL Clock Mo. - Stamp Mo. SR-0904
Test condwcted by - PT. Hi-Tast Laboratory Test Mo. HTLIKTMNZ2E6MZ45
Date February 23, 2026

We carlify that the statements In this record ane comect and that the test welds were prepaned, welded, and testad in
dccordance wih the requirements of Saction [X of the ASME Boller and Pressurne Wessel Code.

Prepared By, Revlewed By, Approved By,
MIGAS
7 ]
il 1 .-I -
e |
-
Andl lkandar
Date . February 27, 2026 Date : February 27, 2026 Dana
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PT. RETSA PUTRA DYME

&

Crebon-jows Sarat $5157

i~ Link. Nyl X

NDT TECHNICAL & INSPECTION SERVICE ==

Head Office : & Moch Ramehan Na 117 Dews S

-"‘ A"‘v\

RLO2/03 No.22 sumw.m K«amn Jombang, Cllegon — Barmen
tm.ll mssputradyme@gmal com Mobile | OB12984734230

RADIOGRAPHIC EXAMINATION REPORT

(© cpMm

PT Citra Palu Minerals

Revision No. : B

Page 52 of 68

Date

Clieat FPT WANA FOND ENGINEERING (NooNesqReport No. = O RT/RPOII/2.6 | Radiographic Tecknigue Sieich
Project : ?m Date : 03.02- 2‘ : [ owes s n“nu-
Location H Procedure No, I
Job / Contract No. : Accept. Code  : ASME X
Type Material : A%6 Radiation P92, Penctrameter : ASTM |1B-
Thickness Mat'l : Q0 mm Focal Spot L AxY M. Demsity 2~ Y. Chovs nas
Pipe Plate & in/ mm Activity : 201 Us. Geometry : 6,5 :
Weld Process SCSMAW O GTAW [SFD : IS Sensitivity 2% ri‘
O SAW O FCAW |Faxpusure we . 2,10 Saeen Type  t PE:ORS el -‘
B
O GMAW O Omher |Placement Q1 : S/S. Film Type D} 5
Type of Db Pim [SET
§ .E HAE HE 1 m
Film ldentification - Locatien £ il = ~ o b ! 4
$ HHBHHE HERRHAHE
ii §i§!!ibas"" Result Remarks
HHHHHEHHHBHRHHE
O4/por/HEI [MIENS |26 -
SAHRUL. 26 |A—E L | PASS
\
¥ A
/[ ~ %
T )
\
T
TOTAL OF FILM USED : |
QCMQA Inspector Client Represcentative ‘Ihird Party
Date Date Date
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E£2502
H l TEST
LAB
PRELIMINARY TESTING REPORT
A EE A
ReportNo  :HT/AKT/0226/0245
Date Issued  : N/A
Page :10F3
CUSTOMER : PT. Hanazono Engineering Indonesia
ADDRESS : JI. Raya Bojonegara - Serdang No, 44 RT. 001/RW, 001, Desa Kertasan, Kecamatan
Bojonegara, Kab. Serang
REFERENCE CODE . ASME BPVC, IX - 2025

Sample description and object to be tested (As Received / the Customer states):

Plate, Size : Thickness Plate 20 mm, Material spec : ASTM A36, WPS No: 04-WPS-HEI-MIGAS-26, PQR No: 04-PQR-HEKMIGAS-26,
Wwelding Process: SMAW, Welding Position: 3G, for Welding Procedure Specification Test.

PT Hi-Test Sample Marking : 2, HEI

Date of Received : 21/02/2026

Date Tested 1 23/02/2026

Testing Result : Please refer to the following page (s)

Test Conducted By 1 - M, Anjar Rizki, ST (Tensile Welding Transverse)

- Fikri Taufik Iskandar., ST (Bending)

Witnessed By

Approved Signatory Term & Conditions

Laboratory Manager The Report is prepared for the sole use of the Client and is prepared based upon the item

PT Hi Test submitted, the Services required by the Client and the conditions under which the Services are

g performed by PT. Hi-Test, The Report is not intended to be representative of similar or equivalent

Services on similar or equivalent ltems. The Report does not 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 no warranties are given and none may be implied directly or indirectly relating to

Suhadi, ST the Services, the Report or the facilities of PT, HiTest. This report shall not be reproduced except
In full unless permission For the reproduction of an approved abstract has been  obtained in
writing from PT. Hi-Test. PT. Hi-Test shall under no crcumstances 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 of representatives shows ever arising or whether connected with the Services provided
by PT. Hi-Test herein.

PT Hi-Test

Taman Tekno Block A2 No. 49
Bumi Serpong Damai (BSD),
Tangerang - Indonesla

Talp: +47 21 TERR1RAL
E=mail; hi-test@hitestlab.com
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@
HI-(&2"

Tormgn Yehrg liack A2 No, 11
e Serpang Dernai JE500,
Termerang - ndarevla

Tolgs 462 71 75837000
Lo etes@tetestabomn

TESTING REPORT

(This Report ts issued to the terms & coaditions sat out

below)

Customer : PT. Hanazono Engineering Indonesia Job No. :B26144

Address :JL. Raya Bojonegara - Serdang No. 44 RT.  Report No, - HT/JKT/0226/0245
001/RW. 001, Desa Kertasan, Kecamatan  Date Tested ~ :23 February 2026
Bojonegara, Kab. Serang TestMethod  :ASTMES/EBM- 25

Reference Code : ASMEBPVC. IX-2025 Direction - Butt Weld

Sample Marking :2.HEI1 Page 20f3

Type of Test : Tensile Welding Transverse
Temperature ~ :254°C

Thickness

(@ aC i@ "‘

Tensile Stress at Tensile Strength

Type of Failure Ductile Ductile

Test Conducted M. Anjar Rizki, ST

Appraved Signatory
Laboratory Manager
PT Hi Test

Suhadi, ST
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Test date ReportNo Sample
23-02-2026 HT/AKT/0226/0245 2.HEI1-Tl
No. | Thickness Width Area Max. Load UTS
mm mm mm? kN Nimm?
1 1954 1949 380.83 193.77 509
kN yraphi
200.0 Coople - ;
180.0 - R
: 2 i N
160.0 4 . N
L | N
1400 --------F------- A St Gt et LEE R SERTETPL CO 1
1200 i .
11 ) 1| ERCERIRS CUSy G SURESRES G SRR, BYSSERRES SERESHESS (S (S (NS S o &
] n ‘
800 '[
TR S g : ) : [
60.0F--------+--- A T, S S— bevenenes bonsesenedearassnstvasnanontavenesl
& ! l : g g ‘
40.0 ST B R i | ‘
20.0}------ ;,*f ------------------------------- , -------- & l
(b= il S ISR S ———r -
50 75 100 128 150 175 200 225 250
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Test date ReportNo Sample
23-02-2026  HT/IKT/0226/0243 2.HEI1-T2
No. = Thickness Width Area Max. Load UTS
mm mm 4 kN N/'mm?
1 19 56 19 45 380.46 19254 506
200.0 kN Graphic : :
2800 . .,x‘............‘...:‘ ....... ,\ ........................
160.0 A Rl
140.0 / “ --------------
1200 :’f \.
|
100.0 : ‘|
80.0 | ‘
60.0f--------r---f- : OTRe . w6 o s i e
400 TR a1 ;
3007--7-”-,,"'“ cusbosseiamlosconioshossesebiloven S SECSREL SRR -------------- .
| Pl ' f :
B A e S vy Yt I B o
3.0 6.0 90 120 150 180 210 240° 270 300
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&
HI-(55 AW

Telpe o6 21 5881864
Emai Srtes @ stestanaom

TESTING REPORT

(This Report is msued Lo thy termn & coaditions set out below)

Customer : PT. Hanazono Engineering Indonesia Job No. :B26144

Address : JL. Raya Bojonegara - Serdang No. 44 RT.  Report No. : HT/JKT/0226/0245
001/RW. 001, Desa Kertasan, Kecamatan  Date Tested : 23 February 2026
Bojonegara, Kab. Serang TestMethod  :ASTM E190-21

Reference Code  : ASME BPVC. IX - 2025 Direction “TransverseWeld

Sample Marking :2.HEI1 Page -30f3

Type of Test :Bending
Temperature :251°C

Bending Test Transversal Specimen

Test Speumen w:dth 10 mm

Former Diameter 40 mm

Bend Angle 1s°

Side Bend No Discontinuities Accepted

Side Bend No Discontinuities Accepted

Test Conucted Fikri TauFik Iskandar., ST

Approved Signatory
Laboratory Manager
PT Hi Test

Suhadi, ST

Term and Conditicn

1. The Nepatl o prepired (of the sole ¢5e of the Clark ard d & ek d e Cherkt and encer wiich U Serwans are petferimmd by M HeTeu
L PE HETes auees bo ume reavonasie llmullnml’mmdlbeh-tunm-unhumu—-u-qhh.hddmﬂ;u dwecly seitiog L0 he Sevvices, the Rmpart o L Faciiies o BT H-Test,
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PT. voestalpine Bohler Welding Asia Pacific

PT Bhinneka Bajonas

JL Karong Bolong Raya No. 5

PT. voestalpine Bohler Welding Asia Pacific

A i Setaten 2 Bt L) WO, )0
Sowia S Meteheea (v B
TR ey

W CackagITe O YT

Inspection certificate 3.1

as per : EN 10204

14430 Jokarta No.: 2025-2047022863-20-A102856-025
Indonesia Rev. 0 Poge 10 1
|PO no. PO.BB-BOMLER.VIIL2025.055 of 11.09.2025
Order no. 1042009318
Delivery note/pos./split 2047022863/000000/000020 of 30.09.2025
Product covered electrode
Trode name BOHLER FOX SEVS0
Standard designation ENISO 2560-B-E49 18 AUHS
ENISO 2560-A-E423B42HS
AWS AS.1/ASME SFA-5.1: E7015-H4R
Dimension SMAW 3,25 x 350 mm o
Lot no, A102856 e
Quantity 1980,0 KG ks
Chemical composition In % of the weld metal
c | @ M | P 5 o | Mo | N[ v cu | mo ] 3
008 | 055 | 124 | 0028 | 0,013 | 0039 t 0001 | 0,013 | 0,002 | 0.020 | 0,003 | I
Mechanicol properties ASMENC; SchF
Tensile test according to : ASTM ES
Spegw:m preparation according to : AWS B4.0
T Rel / Rp 0,2 Rp 1,0 Rm Allo=4d) | z | WBH Remarks
MPo MPa MPa % | 9% [ PWHT
25°C 490 560 30 ' ‘ AW
Impoct test occording to : ASTM E23
Specimen preparation occording to : AWS B4.0
T Mpoct energy ; Averoge Laterolexponson | Shedr frocture WEH | Remarks
KV /7d ‘ KV /3 . mm % PWHT l
40°C 5 q AW '
The product BOHLER FOX S EV 50 meetsthétequiements of the filler metal specification ASME sec ll, part C, AWS AS.1/
ASME SFA-5.1: E7018-H4R when tested in accordance with that specification.
BB/D0O/25/11/00594
CLG/12/11/2025
PT. BEHINNEKA BAJANAS
Town Daote Authorized representative
Bekasi 07.10.2025 This conilicote wos issued by DP-eguipment ond does not reguine signoture. Mifroh Farid

voestalpine
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Surabaya - Indonesia

PT. GUNAWAN DIANJAYA STEEL Tbk.
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GENERAL NOTES :

1. BOLT HOLE ORIENTATION

BOLT HOLE ORIENTATION IN NOZZLE FLANGE SHALL BE STRADDLE THE
PRINCIPAL CENTER LINE OF THE DUCTING (AXIS 0" & 90°).

2. WELD SHALL BE NEAT IN APPEARANCE, FREE ON SLAG
UNDERCUTS AND OTHER DEFECTS.
3. LIQUID PENETRANT
# LIFTING LUG AND REMOVING OF JIG
[# NOZZLE ATTACHMENT WELDING OF DUCTING
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GENERAL NOTES :

1. BOLT HOLE ORIENTATION

BOLT HOLE ORIENTATION IN NOZZLE FLANGE SHALL BE STRADDLE THE
PRINCIPAL CENTER LINE OF THE DUCTING (AXIS 0" & 90).

2. WELD SHALL BE NEAT IN APPEARANCE, FREE ON SLAG

UNDERCUTS AND OTHER DEFECTS.
3. LIQUID PENETRANT
# LIFTING LUG AND REMOVING OF JIG

# NOZZLE ATTACHMENT WELDING OF DUCTING
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