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WELDING PROCEDURE SPECIFICATION (WPS)

Company Name Thainumpon Construction Company Limited
Welding Procedure Specification No. WPS - TNC - 006 Issued Date September 30, 2024
Supporting PQR No. PQR - TNC - 006 RevisionNo. 0 Date September 30, 2024
Welding Process{es) GTAW + SMAW Typel(s) Manual
{ Autamatic, Manual Machine, or Semi-Auto |

Joints Typical Joints
Joint Design Single V Groove - Butt Joint
Root Spacing 3-4mm
Backing (Yes) x (No) v
Backing Material (Type) N/A T

(Kefer to both backing and retamners)

|:| Metal I:I Nonfusing Metal o [
|:| Non Metalic I:] Other G

Sketches, Production Drawing, Weld Symbols, or Written Description should show Thickness (T) 5.00-21.94 mm
the genneral arrangement of the parts to be welded . Where applicable, the details of Root Face (R) ~ 0-1 mm
weld groove may be specified

sketches may be attached to illustrate joint design, welder layers, and bead sequence Root Gap (G) ~ 3-4 mm
{e.g., for toughness praceduers, for multiple process procedures, etc.) Bevel Angle (Ao} - 300 ) 35u
or approval drawing joint
Base Metals
P-No. 4 Group-No. 1 to P-No. 4 Group-No. 1
OR Specification, Type and Grade or UNS Number ASTM A335 Grade P11 or equivalent
to Specification, Type and Grade or UNS Number ASTM A335 Grade P11 or equivalent
OR Chem.Analysis and Mechanical Prop. -
to Chem.Analysis and Mechanical Prop. #
Thickness Range
Base Metal Groove 5.00-21.94 mm Fillet All
Maximum Pass Thickness < ¥z in.(13 mm.) (Yes) v (No) x
Other: -
Filler Metal
Process GTAW SMAW
Spec. No. (SFA) 5.28 5.5
AWS No. (Class) ER805-B2 E8018-B2
F-No. 6 4
A-No. 3 3
Size of Filler Metals 2.4 mm 3.2mm
Filler metal product form Solid wire Flux Cover Electrode
Supplemental Filler Metal None None
Weld Metal
Deposited Thickness :
Groove 5.94 mm 16.00 mm
Fillet All All
Electrode-flux Class N/A N/A
Flux Type N/A N/A
Flux Trade Name N/A N/A
Consumable Insert N/A N/A
Other : Trade Name UNION ER805-B2 or equivalent BOHLER FOX DCMS Kb or equivalent

*Each base metal-filler metal combination shoul be recorded individually,
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WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

Thainumpon Construction Company Limited

Welding Procedure Specification No. WPS - TNC - 006 Issued Date September 30, 2024
Supporting PQR No. PQR - TNC - 006 Revision No. 1] Date September 30, 2024
Welding Process(es) GTAW + SMAW Type(s) Manual
{ Automatic, Manual, Machine, or Semi-Auto )
Positions Postweld Heat Treatment
Position (s) of Groove All Temp. Range 690°C+15°C
Welding Progression Uphill Time Range 1 hr/25 mm; 2 Hrs minimum
Position {s) of Fillet All Other Heating Rate 200°C ; load temp. 300°C
Other . Cooling Rate 200°C ; load temp. 300°C
Preheat Gas Percent Composition
Preheat Temp. (Min) 150°C Min Gas(es) Mixture Flow Rate {I/min)
Interpass Temp. (Max) 300°C Max Shielding Gas : Argon 99.99% 10-20
Preheat Maintenance Yes and Post Heat after welding Trailing Gas : - - -
30 min. minimum Backing Gas: - = =
{Continuos ar special heating where applicable should be recorded) Other : - - -
Electrical characteristics
iy | o [ G | ames. | vols | TR | S
Root GTAW |ER80S-B2| 2.4 mm DCEN 80-130 9-14 4-10 -
Hot GTAW |ER80S-B2| 2.4 mm DCEN 90-130 9-14 5-10 -
Fill SMAW |E8018-B2| 3.2 mm DCEP 80-130 20-24 5-10 -
Cover SMAW |E8018-B2| 3.2 mm DCEP 80-140 20-24 5-10 -

Amps and valts, or power or energy range, should be recorded for each electrode size, position, and thickness, etc

Pulsing Current N/A

Tungsten Electrode,Size in mm and Type

Heat Input {max.) N/A {No impact test)

2.4 mm , 2% Thoriated (EWTh-2)

Mode of Metal Transfer for GMAW (FCAW)

(Pure Tungsten,2% Thonated, etc )

N/A

Other -

{Spray Arc, Short Circuiting Arc, ect.)

Technique
String or Weave Bead

Both

Orifice, Nozzle, or Gas Cup Size

ID 6-15 mm

Initial or Interpass Cleaning (Brushing, Grinding etc.)

Brushing and Grinding

Method of Back Gouging N/A
Oscillation N/A
Contact Tube to Work Distance N/A

Multiple or single pass {per side)

Multiple pass

Multiple or Single Electrode Single

Electrode Spacing N/A

Peening No

QOther .

te By, Certified By Witnessed / Reviewed By
COMPANY : Tha Any Limited Qualitech Public Company Limited
NAME : /1 o gl Pattaya Ch.
| | .

SIGNATURE : K’i _,y i
DATE : ‘ SeptemiSer 20, 2024
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PROCEDURE QUALIFICATION RECORDS (PQR)
(Section 1X, ASME Boiler & Pressure Vessel Code) Record Actual Variables Used to Weld Test Coupon

Organization Name Thainumpon Construction Company Limited

Procedure Qualification Record No. : PQR - TNC - 006 Date 30-Sep-2024
WPS No. WPS - TNC - 006

Welding Process { es ) GTAW + SMAW

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

J0,NTs,_(m«:-auz) — Mﬁ
Ny
N0

1
e

10.97 mm

4 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 METALS (QW-403) POSTWELD HEAT TREATMENT {QW-407) Report No. PWHT-002
Material Spec. ASTM A335 to ASTM A335 Temperature 690 °C
Type/Grade, or UNS Number P11 P11 Time 2 Hrs.,
P - No. 4  Group No. 1 to P - No. 4 Group No. 1 Other Heating rate 190°C/hrs. start at 300°C
Thickness of Test coupon 10.97 mm Cooling rate 155°C/hrs. under insulation
Diameter of Test coupon Pipe 6" Sch 80
Maximum Pass Thickness 4.00 mm GAS (QW-408)
Other N/A Percent Composition
Gas (es) { Mixture) Flow Rate
Shielding Argon 99,99% 20 L/min,
FILLER METALS (QwW-404) GTAW SMAW Trailing - - -
SFA Specification SFA 5.28 SFA 5.5 Backing - - -
AWS Classification ER805-B2 E8018-B2 Other - & =
Filler Metal F-No. F-No.6 F-No.4
Weld Metal Analysis A-No. A-No.3 A-No.3 ELECTRICAL CHARACTERISTICS (QW-409)
Size of Filler Metal 2.4 mm 3.2mm Current [GTAW) DC (SMAwW) DC
Filler Metal Product Form Solid Flux Cover Electrode Polarity EN (-} EP {+)
Supplemental Filler Metal None Nane Amps 99.1-133.1 87.4-107.7
Electrode Flux Classification N/A N/A Volts 12.7-13.5 21.2-23.3
Flux Type N/A N/A Waveform Control N/A
Flux Trade Name N/A N/A Power or Energy N/A
Weld Metal Thickness 2.97 mm 8.00 mm Arc Time NfA
Other N/A N/A Weld Bead Length 10 mm max.
Tunsgsten Electrode Size 2.4 mm [ EWTh-2
POSITION (QW-405) Mode of Metal Transfer for GMAW (FCAW) N/A
Position (s) 6G Heat Input GTAW 15.86 klJ/cm max.//SMAW 23,00 klfcm max.
Weld Progression {(Uphill , Downhill ) Uphill Other N/A
Other N/A
TECHNIQUE (QW-410)
Travel Speed {cm./min.) [GTAW)4.76-7.76 (SMAW)8.15-11.95
PREHEAT {QW-406) Report No. PH - 002 String or Weave Bead Both
Preheat Temperature 170 °C minimum Oscillation N/A
Interpass Temperature 270 °C maximum Multiple or Single Pass { Per Side } Multipass
Other Preheat maintenance by ceramic heating pads Single or Multiple Electrodes Single Electrode
Post-heat 315 °C 30 minutes minimum Other N/A
= Deposited Filler Metal Travel Speed Inter
h= . Current Ampare Volt (cm/min) Pass Heat Input
g 2 Process | thickness (mm)
= Class Dia. Type & Range Range Length Min:Sec Ts Ten.wp. (kJ/em)
{(mm) | Polarity (A) (V) C
1 GTAW 1.97 ER80S-B2 2.4 DCEN 99 12.7 53.0 11.08 4.76 = 15.86
Z GTAW 1.00 ER80S-B2 2.4 DCEN 133.1 135 53.0 6.50 7.76 See report 13.90
3 SMAW 4.00 E8018-B2 3.2 DCEP 93.6 23.3 53.0 4.26 11.95 See report 10.95
4 SMAW 3.00 E8018-B2 3.2 DCEP 100.2 31.2 53.0 6.30 8.15 See report 23.00
5 SMAW 3.00 E8018-B2 3.2 DCEP 107.7 22.8 53.0 6.16 8.46 See report 17.42
6 SMAW 1.00 E8018-B2 3.2 DCEP 87.4 22.1 53.0 6.23 8.30 See report 13.96
7 SMAW 1.00 E8018-B2 3.2 DCEP 91.7 22.5 53.0 6.29 8.17 See report 15.14
8 SMAW 1.00 ES8018-B2 3.2 DCEP 95.5 23.0 53.0 5.58 8.88 See report 14.84
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PROCEDURE QUALIFICATION RECORD (PQR)

Macro - Results

Type of Test

Deposit Analysis
Other

Yvelaer s Namie

PQR No. PQR - TNC - 006
TENSILE TEST (QW-150)
TENSILE TEST REPORT NO. 837-67-6 TS001
i i Type of Failure
Thicknass Width Area Ultiratg Ultimate P )
Test No. Total Load Unit Stress and Location
(mm) {mm) (mm?) (kN) (MPa)
837-67-6 TS1 10.03 19.01 190.670 109.399 574 Qut of weld metal
837-67-6 TS2 10.07 19.03 191.632 110.437 576 Qut ol weld metal
GUIDE BEND TESTS (QW-160)
GUIDE BEND TEST REPORT NO. 837-67-6 BD001
Type and Figure No. Result

837-67-6 SB1 Side Bend No Surface Discontinuity

837-67-6 SB2 Side Bend Open Surface Discontinuity 0. 50 mm

B837-67-6 SB3  Side Bend No Surface Discontinuity

837-67-6 SB4 Side Bend No Surface Discontinuity

TOUGHNESS TEST (QW-170)
TOUGHNESS TEST REPORT NO. -
Specimen Nolch Specimen Test Impact Value Lateral Expansion
No. Location Size Temp J Average % Shear {(mm.)
FILLET TEST (QW-180)

Resull - Satisfactory Yes - No - Penetralion into Parent Metal = Yes - No -

OTHER TESTS

Visual Examination Acceptable

Macrostruclure Test Report Report No 837 - 67 - 6 / MAQO1

Vickers Hardness Test Report Report No 837 - 67 - 6 / HV001

(Hardness HV10 , Max value at Weld Metal 212.1 HV, Max value at HAZ 207 2 HV, and Max value at Base Metal 172.1 HV}

N/A

N/A

e yutthana F Cluck No stamp NG

Tesl Conducted by

Qualitech Public Company Limited Laboratory Test No 837 -67-6

We certify that the statements in this record are correct and that the test weld were prepared, welded and tested in accordance with the -

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

Manufacturer Thainumpon Construction Company Limited

Prep;‘éﬁfdﬁ%j,}géniﬁed By Witnessed By / Reviewed By

COMPANY : Th tructionGarhpahy Limited Qualitech Public Company Limited

NAME : A5 ‘ i Pattaya Chansiri

SIGNATURE : ( ( ) teéch
S\ /

DATE : RS p 1094 /& Sggfember 30, 2024

Vs J/:\_'\\{ v

— °
Y ConstrucTion COM
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Qualitech Public Company Limited

Report No. : RT-PQR-006 Page 1 of 1

RADIOGRAPHIC TESTING REPORT Our Ref. No ; TNC-RT-R2409/0006

Test Date : September 25, 2024

Client : Thainumpon Construction Company Limited Procedure No. / SST No. : -
Project : i Job No. e
Description : PQR PIPE PQR No. : PQR-TNC-006
Welding Process : GTAW+SMAW WPS No. R
RADIOGRAPHIC TECHNIQUE
Technique [Iswst M DwsI Oowpr [ Superimposed | Degree . [J Spot Il Full
Film/Type - [ Agfa D7 Il AgfaDp4 [ FUsI 50 CJ FUII 100 Film Processing ;[ Manual [] Automated
Intensifying Lead Screen Thickness :  0.027 mm  (Front/Back) Film in each cassette : [l 1 Film | Films
Tested Material [ ors Clsis M A335 GrPld Number of exposure  : 4
Type . I wire-Type [ Hole-Type Radiation Source : [l 1r-192 [ Se-75 [ X-Ray [] Other
5 Material Group : W 12 O3 4 O other Strength : 15 B Curiec [ kV
(5]
ixi Set O AN B OcOp O other Source Size (F) :  25x3 mm
@ Placement - Il Source Side [] Film Side Film Density 20 o 40
1QI Sensitivity : 1QI Wire No. __ 8 Location Maker Placement © [_] Source Side [l Film Side
ACCEPTANCE STANDARD
] ASME Section1 | [] ASME VI Div.1 |[[] ASME B31.1 ] ASME B31.3 1 AWS DI1.1 B ASME IX
Edt. Edt. Edt. Edt. Edt. Edt.
I:I uw-s1 [_Juw-52 [ Normar I:l Severe Cyclic I:‘ Static D Cyclic L__l Other
. Pipe/Plate Welder D EWR WT d Ug ) Comply to code
Mark No. Position | Section - Interpretation
Dia. [Thk.(mm) No. (mm) | (mm) [ (mm} | (mm) | (mm) Yes | No
Mr.Yutthana P. 6G A-B 6" 10.97 2 157.33| 3+3 16.97 | 16.97 0.42 NVD v
B-C a" 10.97 = 157.33 | 343 1697 | 1697 | 042 NVD v
C-D [ 10.97 = 157.33| 343 16.97 | 1697 | 0.42 NVD v
D-A 6" 10.97 - 157.33 | 3+3 16.97 | 16.97 | 0.42 ([PR16mm,LF15mm v
*******************************************************************
Total Films : [l 3.5"x8.5"=_ 4 Ll3smx17"= L1457 x85"= a5 x17"=
HC BASE METAL CRACK 1y LACK OF PENETRATION TC TRANSVERSE CRACK
BT BURN THROUGH cr CLUSTER POROSITY TI TUNGSTEN INCLUSION
cC CRATER CRACK NV NO VISIBLE DEFECT uc UNDERCUT {Cover Pass}
W WELD THICKNESS OR OXIDIZE ROOT RUC UNDERCUT {Root Pass)
HRB HOLLOW BEAD re PROCESSING DEFECT Wi WORM HOLE
N INCLUSION R POROSITY D SOURCE TO OBIECT DISTANCE
2 41 LONGITUDINAL CRACK RC ., EP ROOT CONCAVITY |, EXCESSIVE PENETRATION d OBJECT TO FILM DISTANCE
LE LACK OF FUSION SISL SLAG INCLUSION.SLAG LINE EWR ESTIMATE WELD REINFORCEMENT
Completed by _Jutergreted by Reviewed and Accepted by Owner Representative / Al
Company ’
Signature — el ,"l@;
Name / Level (SirSumer K. (RT Level I
Date September 25, 2024
FM-NDT-13 Qualitech Job No. : NDTA240000

THE PRESENT INSPECTION HAS BEEN CARRIED OUT TO THE BEST OF QUR KNOWLEDGE AND ABILITY
AND OUR RESPONSIBILITY IS LIMITED TO THE EXERCISE OF DUE CARE
THIS CERTIFICATE / REPORT 15 ISSUED ON THE UNDERSTANDING THAT IT DOES NOT RELIEVE SELLERS FROM THEIR CONTRACTUAL O

BLIGATIONS REP-01-04/19



Qualitech public company limited, LAB Division
Qua“tech 83/50 Moo 10, Tambal Nong Kham,
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230
Tel. 033-005-161 to 3

MECHANICAL AND METALLURGICAL TESTING LABORATORY

TEST REPORT

Report No. 837-67-6/ TS001 , 837-67-6 / BDOO1
837-67-6 / MAQQO1 , 837-67-6 / HV0O01

Page : 9
Test Date : 30 September 2024
Test No. : 837-67
Received Date : 26 September 2024
Customer : Thainumpon Construction Company Limited
Address 3 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Rayong 21150
Test Product : PQR-TNC-006
Project Name ; N/A
Project No : N/A

<~ Mr.Apichit Sukprasert

LAB Division Manager

Laboratory of Qualitech plc wasn't accredited in testing scope that show *(an asterisk)

GEN-02-11/18




Qualitech public company limited, LAB Division

AR,

e
ualitech 83/50 Moa 10, Tambol Nong Kham, 3 \___\—___._{'//3: i
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 ilaﬂ% [\
Tel. 033-005-161 to 3 242//3\\\\\? e
TS TESTING 0502
Report No. 837-67-6 | TSO001
TENSILE TEST REPORT Page (I
Test Date 30 September 2024
Customer Thainumpon Construction Company Limited Project Name N/A
Project No N/A
Address 35/5 Nong Wa Rd., Huai Pang, Mueang Rayang District, Welding Process GTAW+SMAW
Rayong 21150 Welding Position 8G
Test Temperature 25+3°C Humidity : 50X 15 %
[Test Product PQR-TNC-006 Dimension {mm) Pipe 6" Thk. 10.97 mm.
Material Specification A335 Gr.P11 Received Date 26 September 2024
"Equ'rpment MTS-SANS, Universal Testing Machine, Model E64.206 Maghine Capacity 2,000kN, Class 0.5
||Serial No. 51607002 Calibration Date 24 January 2024
Preparation method ASTM A370-21 Test method :  ASTM A370-21 Reference Code / Standard : ASME IX : 2023
Specimen Dimension Gauge Length Yield (0.2%0Offset) Ultimate Tensile
No. Sample No. Thickness Width Area Before After Load Strength Load Strength Location of fracture
(mm) {mm) {mm"2) {mm} {mm) (kN) (MPa) (kN) {MPa)
1 837-67-6 T81 10.03 19.01 190.670 N/A N/A N/A N/A 109.399 574 QOUT of Weld metal
2 837-67-6 152 10.07 19.03 191.832 N/A N/A N/A N/A 110.437 576 OUT of Weld metal
Remark : 1. Machine was calibrated by Thailand Institute of Scientific and Technological Research (TISTR)
2. Stress-Strain curve were attached at the end of this report
Iaddition details : Type of test specimen : Transverse Tensile Test (Weld)
Welder Name : Mr. Yutthana P.
ITtal 2 Unit(s)| Attachment 2 Page(s)
ompleted by Approved by Client Representative Reviewed by Reviewed by Owner Representative
|(—:ompany
"Signature
"Name
"Date 30 September 2024
Note 1. The above resulls are valid exclusively for tested samples as mentioned in this report.

FM-TS-02

2. Partial pubicity of the result on testing is prohibited without the written permission from Qualitech plc
3. This report shall not be reproduced in whole or part without the written approval from Qualitech pic

GEN-02-11/18
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Qualitech Public Company Limited

Qualitech public company limited, LAB Division
83/50 Moo 10, Tambol Nong Kham,
Amphur Sri Racha, Chonburi, 20230

Tel. 033-005-161 to 3

\‘\‘ 3 \‘\1'/’[ ’l/’z

NSC-TISI-TIS 17025

”/’f’u M o TESTING 0502
Attachment 1 : Test Run Review Graph
Report No. 837-67-6 ! TS001
TENSILE TEST REPORT Page 2 1 3
Test Date 30 September 2024
Stress versus Strain
ey — B37-67-6T51
Offset Yield Line
I<}Eeak Index
560) - aal )
i .
¥ \
480 4 \.\
// \QBreak Index
o 40 /7 |
E / |
: |
> 1
Z .
T ‘
160 /~' }
A
80| /
’1
0
[} 5 10 1 20 25 30 35 40
Strain (%)
Thickness 10.03 mm
Width 18.01 mm
Test Run Name 837-67-6 81
Test Rate 0.21 mm/s
Temperature 256+ 3 e
Area 190.670 mm?
Maximum Force 109.399 kN
Maximum Stress 574 MPa

FM-TS-02

GEN-02-11/18



Qualitech public company limited, LAB Division . \‘\‘\‘J;Ifr/,,

\\\\
H 83/50 Moo 10, Tambol Nong Kham, :\\_\:/_/
P : jlac-wrA
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 e by
=
Tel. 033-005-161 10 3 ~ /—./;—\:\\\\
‘rf, A NSC-TISI-TIS 17025
mma TESTING 0502

Attachment 2 : Test Run Review Graph

Report No. : 837-67-6 ! TS001
TENSILE TEST REPORT Page i B o @
Test Date : 30 September 2024
Stress versus Strain
640, — 837-67-6TS2
Offset Yield Line
,_,,_Qﬂegk Index
560) e ~
/ \\
// b
480 7 e
' 3
/ N
i ?Break Index
~ 400
E / [
£ y |
-~ / I
Z 3 / ‘
b / ‘
L i
D ‘
/ i
e !
/.‘
/‘
80|/ |
0
0 5 10 20 25 30 35 40
Strain (%)
Thickness 10.07 mm
Width 19.03 mm
Test Run Name 837-67-6 TS2
Test Rate 0.21 mm/s
Temperature 2543 Lo
Area 191.632 mm?
Maximum Force 110.437 kN
Maximum Stress 576 MPa
FM-TS-02 GEN-02-11/18




Qualitech public company limited, LAB Division

ualitech 83/50 Moo 10, Tambol Nong Kham, =
Amphur Sri Racha, Chonburi, 20230 M B\

Qualitech Public Company Limited = T |
Tel. 033-005-161 to 3 é/,ﬁ\‘:‘ e cmsims 17ome
nlnl TESTING 0502
Report No. : 837-67-6 /  BD0OO1
GUIDED-BEND TEST REPORT Page W F 9
Test Date ; 30 September 2024
|Customer : Thainumpon Construction Company Limited Project Name 3 N/A
Project No 5 N/A
laddress : 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Welding Process ; GTAW+SMAW
Rayong 21150 Welding Position ] 6G
Test Temperature : 25+3°C Humidity: 50%15 %
[Test Product : PQR-TNC-006 Dimension (mm) : Pipe 6" Thk. 10.97 mm.
Material Specification  ;  A335 Gr.P11 Received Date : 26 September 2024
"Equipment : Guided Bend Machine, Model PU 30 L Machine Capacity 3 30 Tons
"Serial No. . 5C 001 Calibraion Date ~ : 23 December 2023
Preparation method : ASME IX: 2023 Test method :  ASME IX : 2023 Reference Code / Standard : ASME IX : 2023
Specimen Specimen Dimension (mm) Mandrel Diameter Bend Angle Visually examined result for
No. Sample No. Remark
Type Thickness| Width Length {mm) (Degree) Surface discontinuities
1 837-67-6 SB1 Side bend 11.33 10.25 200.00 40 180° NSD N/A
2 837-67-6 SB2 Sicle bend 11.35 10.26 200.00 40 180° 08D 0.50 mm. N/A
3 837-67-6 SB3 Side bend 11.34 10.24 200.00 40 180° NSD N/A
4 837-67-6  SB4 Side bend 11.33 10.25 200.00 40 180° NSD N/A
Remark : (NSD) = No Surface Discontinuity {0SD) = Open Surface Discontinuity (CD) = Corner Discontinuity
IAddition details : Welder Name : Mr. Yutthana P.
Total 4 Unit(s)|Attachment - Page(s)
ompleted by | Approved by Client Representative Reviewed by Reviewed by Owner Representative
' LEOX <1y
"Name Mr.Puriwat Sukonpahttra
||Da1e 30 September 2024
Note 1. The above results are valid exclusively for tested samples as mentioned in this report.

2. Partial pubicity of the result on testing is prohibited without the written permission from Qualitech plc
3. This report shall not be reproduced in whole or part without the written approval from Qualitech plc

N-02-
ENBE0D GEN-02-11/18



Qualitech public company limited, LAB Divisicn \\\\‘\"’ My,

ualitech 83/50 Moo 10, Tambol Nong Kham, S*\___\\;_-{/_/

-~
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 M

Tel. 033-005-161to 3 ,’/"ffm\\‘\\\ Ns;:;';::zsu;:gzs
Report No. H 837-67-6 | MAQO1
MACROSTRUCTURE TEST REPORT Page o1
Test Date ] 30 September 2024
Customer . Thainumpon Construction Company Limited Project Name ! N/A
Project No : N/A
lAddress : 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong Distlrict, Welding Process : GTAW+SMAW
Rayong 21150 Welding Position : 6G
Test Temperature : 25+3°C Humidity: 50+15 %

[Test Product ¢ PQR-TNC-006 Dimension (mm) d Pipe 6" Thk, 10.97 mm.

Material Specification  :  A335 Gr.P11 Received Date i 26 September 2024
"Equipmenl . Microscope, SMZ745T Etchants Reagent : 10% Nital , Nitric Acid (65%) + Ethyl alcohol
Serial No. . 2003739 Calibration Date : 26 October 2023  |Etching Temperature: N/A °C Etching Time :  N/A  sec.
Preparation method : ASTM E340-15 Test method :  ASTM E340-15 Reference Code / Standard : ASME 1X : 2023

Sample No. Macrostructure Description Remark
837-67-6 MA The macrostructure show completed fusion of the weldment. Weld metal and Heal affected zone are free from cracks. N/A
5 mm

IAddition details : Welder Name : Mr. Yutthana P.

Total 1 Unit(s)|Attachment - Page(s)
Completed by _/é%by Client Representative Reviewed by Reviewed by Owner Representative
Company ~ Q Iitech PQN

Signature = £ DO: hh

Name Mr.Puriwat Sukonpahttra
"Date 30 September 2024

Note 1. The above results are valid exclusively for tested samples as mentioned in this report.

2. Partial pubicity of the result on testing is prohibited without the written permission from Qualitech pic
3. This reporl shall not be repraduced in whole or part without the written approval from Qualilech plc
FM-MA-01 GEN-02-11/18




Qualitech public company limited, LAB Divisian w ”I'l/,,
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Hallirch : lacwrA
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 X i

Tel. 033-005-161 to 3 > /‘\\\ A WSS TIS S

TESTING 0502

Report No. ] 837-67-6 {  HV001
VICKERS HARDNESS TEST REPORT Page coo1 o3
Test Date 7 30 September 2024
Customer : Thainumpon Construction Company Limited Project Name : N/A
Project No E N/A
IAddress : 35/5 Nong Wa Rd., Huai Pang, Mueang Rayong District, Welding Process E GTAW+SMAW
Rayong 21150 Welding Position ; 6G
Test Temperature : 25t3°C Humidity: 50+15 %
[Test Product : PQR-TNC-006 Dimension (mm) ; Pipe 6" Thk. 10.87 mm.
Material Specification : A335 Gr.P11 Received Date ! 26 September 2024
Equipment . Vickers Hardness Testing Machine, Model HV-100 Indenter ; Diamond
Serial No. ;000031410 Calibration Date : 28 September 2023 |Test Force 3 10 Kgf. | Test Scale : HV10
Preparation method : ASTM E384-17 Test method :  ASTM E384-17 Reference Code / Standard : ASME 1X : 2023
Sample No. 837-67-6 HV Hardness Value
Test Location Point No. Line 1 Point No. Line 2 Point No. Line 3
1 134.0 16 146.7 &
Base Metal of Left Side 2 132.9 17 156.3 - -
3 134.1 18 172.1 & &
4 178.5 19 164.1 - -
Heat Affected Zone (HAZ) of Left Side 5 201.6 20 163.5 - -
6 207.2 21 175.1
7 2121 22 15656.2 - -
Weld Metal 8 206.7 23 155.5 - B
9 208.9 24 152.4 - -
10 198.3 25 156.3 - —
Heat Affected Zone (HAZ) of Right Side 11 173.4 26 165.9 - -
12 158.4 27 166.6 - -
13 136.4 28 137.6 E s
Base Metal of Right Side 14 137.3 29 31 | - | o
15 1385 | 30 135.9 . ]
JAddition details : Welder Name : Mr. Yutthana P.
Total 1 Unit(s)|Attachment - Page(s)
Completed by /Aﬂw Client Representative Reviewed by Reviewed by Owner Representative
Company - jitech F\CI.| \
Signature t
Name Mr.Pr\wal ukompahlira
"Date 30 September 2024
Note 1. The above results are valid exclusively for tested samples as mentioned in this report.
2. Partial pubicity of the result on testing is prohibited without the written permission from Qualitech plc
3. This report shall not be reproduced in whole or part without the written approval from Qualitech plc
FM-HV-02 GEN-02-11/18




Qualitech public company limited, LAB Division o\t .
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H 83/50 Moo 10, Tambol Nong Kham, G2
igiitacs ' ; jlacRA
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 = /_/_.:__\___\ =,
2 ~ &,
Tel. 033-005-161to 3 '4,//;—\‘\‘\\\\\ NSC-TISI-TIS 17025
(i TESTING 0502
Report No. : 837-67-6 [ HV001
VICKERS HARDNESS TEST REPORT Page : 38 4 3
Test Date ; 30 September 2024
|Customer 1 Thainumpon Construction Company Limited Project Name ; N/A
Project No ; N/A
I\ddress . 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Welding Process : GTAW+SMAW
Rayong 21150 Welding Position H 6G
Test Temperature : 25+3°C Humidity: 5015 %
[Test Product . PQR-TNC-006 Dimension (mm) : Pipe 8" Thk. 10.97 mm.
Material Specification : A335 Gr.P11 Received Date ; 26 September 2024
"Equipment : Vickers Hardness Testing Machine, Model HV-100 Indenter ; Diamond
Serial No. ;000031410 Calibration Date : 28 September 2023 |Test Force : 10 Kgf. | Test Scale : HV10
Preparation method : ASTM E384-17 Test method :  ASTM E384-17 Reference Code / Standard : ASME IX : 2023
Layout of Test Location
Line 1 e ¢ * Y oo
123 456\ 7 8 9 f101112 131415 I
. 161718 19202122 23 24\ 252627 282930 1
Line 2 > an 2 4 44— —& o4 &
v , \' WA v -
v T 2 mm_
IAddition details : Welder Name : Mr. Yulthana P.
[Total 1 Unit(s}|Attachment - Page(s)
ICompleted by Approved by | Client Representative Reviewed by Reviewed by Owner Representative
Company
Signature
Name
"Date 30 September 2024
Note 1. The abave results are valid exclusively for tested samples as mentioned in this report.

2. Partial pubicity of the result on testing is prohibited without the written permission from Qualitech plc
3. This report shall not be reproduced in whole or part without the written approval from Qualitech plc

GEN-02-11/18
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Qualitech public company limited, LAB Division
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Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230
Tel. 033-005-161 to 3

Appendix #1

Pictures of Specimen Test

Before Testing

Thainumpon Construction Company Limited
Test Method : ASMA Section IX : 2023
PQR No : PQR-TNC-006
Process : GTAW + SMAW , Position : 6G, Material : Pipe 6 ", Thk. 10.97 mm. , A335 Gr.P11
Detail test : Tensile Weld 2 pes , Side bend 4 pes, Macro 1 pes, Hardness HV10 1 pcs / 30 point
Mr. Yutthana P.
Lab Test Sample No. 837-67-6

After Testing

Thainumpon Construction Company Limited
Test Method : ASMA Section IX : 2023

PQR No : PQR-TNC-006
Process : GTAW + SMAW , Position : 6G, Material :
Detail test : Yensile Weld 2 pes, Side bend 4 pcs, Macro 1 pes, Hardness HV10 1 pes f 30
mir. Yutthana P.
Lab Test Sample No. 837-67-6

Pipe 6 “, Thk. 10,97 mm., A335Gr P11
point

GEN-02-11/18




TestMNo. :837-67
Test date | 28/9/2024
Temperature : 25.8 C
Humidity : 46% RH

Vickers Hardness Test Result

Sample Mo : 837-67-6HY
Standard : ASME 1X ; 2023
Test Method : ASTM E384-17

PR~ ~004
="/ A335 o P

No. Farce Detector Lers 41 [um| of [um] Hardress SceeNo. Foroe Detector Lers 31 [um] o2 [pm]| Hararess Scze
L ] 106 37783 38555 1340 RV s 1D 100 360,72 330ET7 367 HV
2 10, 37785 365.12 1325 HV| T 1D 10 34545 34335 153 HY
3w 10K 37408 36576 24t HV| 1E 1D 10X 334.00 32280 T2 OHY
4 10 106 32572 318.83 1785 MWW 12 10 10K 33718 33518 £4.1  HVY
3 10 10 30801 300.5% 2016 RV 20 10 10 33718 33643 1835 HY
&€ 10 10X 355 25882 2072 HWV| 21 10 oM 32573 32517 175 HY
P 14 10A 25848 28483 2127 HV| 221G 1O 34BE3 4272 1552 HV
& 1 T 30155 2ET.44 2087 HW| 23 10 100 35054 0.2 1355 HY
8 1D oM Z2BE.AT 25744 2088 HV| 24 10 10X 350.54 T2 524 HY
10 10 100 30728 304.38 wE3 MV 2 W O 34545 4333 1583 HV
11 Q0 1 32784 3E5.3T 1734 HV| 28 10 e 33843 33074 1838 HY
12 0 T M3 4082 1584 HW| 2T D 10 338 33077 EEE HW
13 10 28982 38782 384 HW 22 1D 104 38577 3853 3ATE HY
4 19 106 38562 38538 AT WV 2% 10 10X AFE.56: 381.5% 38T OHY
15 10 10 38582 38222 RS OHV] 30 10 ToM 3AT0.28 38850 1355 HW

Reviewed By @

Position - ... SOV,

Date ... 20.0 9202

Tested By : /%wﬁ/

Pasition : ....... .E.w..\ WL i, ije:f Ewﬁ?ee?—

1/ 10/ 24
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i LTEN Aranfins S77in () . unlamden 04
Qualitech Public Company Limited Tensile Test Record e =
LI b 28 woAney 2560
[Test No. 837-67 Test Date 30/9/2024
Shape of Crossection Rectangular [JRound [] Pipe [] camber Test Temp. 50 °C
area [] other : Tensile Transverse Weld Humidity ﬂf"? %
IReference Standard ASME Section IX: 2023 Test Standard : ASTM A370-21
i 5
IIMeasurement toals (1) : 8 oTriL Measurement tools (2) :
Sample No. 837-67-1 TS 1|837-67-1 TS 2 |837-67-2 TS 1 [837-67-2 TS 2 |837-67-3 TS 4. [83r-67-3 Ts 2
1 5~ of 5oy 0.5 A0 -1 LRy 5%
2 5o 5en 1916 1046 5 S
Thickness (T) {(mm)
3 5 oq 5 vy A04Y 10y 517 5 0%
g Avg. 504 595 10.1% 1916 5 5-vY
8 1 1. n Ao 19,9 16w 19,0 AL
Width (W) / 2 {9, oL A% A ag.w A 049N
Diameter(D) (mm) 3 1% v A, 00 A O.ou 10w 10 v0 Vo
T LD TG0 10,00 1.0 750 S
1 : % p - = =
2 - -
Thickness (T} (mm)
3 =
— AVQ. - - - - &
Z 7
Width (W) / 2 -
Diameter(D) (mm) 3 - "
Avg. = - - = = -
Arga (mm”2) Before 66;'414 égég&@ ,77’4 ?‘b ﬁﬁ%m gg' dr]ﬁc'\ é5-37aﬁ
After - . - - i -
Reduction of Area (%) - - = s x
Before -
Gauge length {mm)
After # -
Elongation (%) - -
O upper Load (kN) ] )
Yield D
__ Offset] Strength (Mpa) -
. Load () | §F.£5F | G¥-491 |16 b61 | ME-pd2 | 5L 3 wb.95¢
ensile - ‘ :
SwengthMpe) | Fpq | F2L &5 bog 294 a9
Fracture L;%nge length OUTW&HJ @(/T oo UJGU \ M Uj@}d TN T &l
(INJOUT) Weldment 'U'JE’JC!' wg.;‘o{ w,fo{.
[Remark PQR NO : PQR-TNC-001 PQR-TNC-002 PQR-TNC-003
Material : A106 GR.B + A106 GR.B A106 GR.B + A106 GR.B A312 GR.TP304 + A312 GR.TP304
Tested by Reviewed by Witness by
Signatire -T!\f) %‘M Eﬁ
T "
P [ Tiiseplog  Clamphiin = o Sttt byl
IPosition =W " PURIWAT / SUPERVISOR focvect  Foypmesr
|Date 301912024 30/9/2024 1 -10- 24
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i 151 Araniva d1in () . urilaafan 04
Qualitsch Public Company Limited Tensile Test Record e -
TuiiaAb 14 28 WAANILY 2560
Test No. 83767 Test Date 30/9/2024
Ishape of Crossection ; Rectangular [JRound [] Pipe [] camber Test Temp. gfg °C
larea [] other : Tensile Transverse Weld Humidity Aﬁéf %
Reference Standard ASME Section 1X: 2023 Test Standard : ASTM A370-21
Measurement tools (1) : Measurement tools (2) :
Sample No. l837-67~4 TS 1 |837-67-4 TS 2 |837-67-5 TS 1 |837-67-5 TS 2 |837-67-6 TS 1 837-67-6 TS 2
1 .87 NS L&S ey 190 10.09
@ 2 b1 a.9¢ Ml AL 19 oh 4001
Thickness (T} (mm
| 3 T e 7ty D o, ho
g Avg. &5 A% #4556 2N YA A0 -vh 4 Oeurf
& 1 1.1 Q0 Q%01 1 10,01 10,0%
Width (W) / 2 19.0f TRD 4%.0L 1% 19,4 e
Diameter(D) (mm) 3 40,0 10.00 AY .ol 8.0 AR vy 1009
Avg. 1401 9ot 14 01 16 .00 10. oA 19 .0%
1 - - .
. 5 i} _ i
Thickness (T) (mm}
L 3 -
- Avg. - » ~ i ~ -
o)
£ - : :
Width (W) / 2 = - .
Diameter(D) (mm) 3 = =
Avg. 5 i 2 ; - 4
Area (nm"2) seore | (64-419% | 195- yumo] 62 1830 |42062° |10 bies | 191.632(0
After & 5 - - =2 -
Reduction of Area (%) - - - -
Before - -
Gauge length (mm)
After - -
Elongation (%) - - < -
D Upper Load (kN) -
Yield D
___DOffset{ Strength (Mpa) = -
Tensite Losa 11%. 213 | [2b- 119 ik #24 w?éﬁ? 109. 4 19 MO : 431
Sionaith Mo} | 7014 642 641 633 Rs gy )
Fracture L Gauge length T~ T 30T, weio{. OO’TLU@JV{. . O@f[—/,g}a/p{, O % OPNQ‘A
U
lonvioun [AWelament welil wald
qRemark PQR NO : PQR-TNC-004 PQR-TNC-005 PQR-TNC-006
Material ;| A312 GR.TP304 + A312GR.TP304 | A335GR.P11 + A335GR.P11 A335GR.P11+A335GR.P11
i Tested by - Reviewed by 3 Witness by
Sgnature TEd , ?/ ) 74

M. Seftozn - ﬂ/nlwm%f/’

\
Ty oy ch»mﬁ\aOLWP
Position b Parvmian] t — PURIWAT / SUPERVISOR Soject Engmes’
{Date 30/9/2024 30/9/2024 1= Jc- 24
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UFEN ABAFVIA AR (IUNTU) . unlanfai 04
Qualitech Public Gompany Limited Tensile Test Record — ~
TumiaAuld 28 WyAANNEY 2560
[Test No. 837-67 Test Date 30/9/2024
Shape of Crossection Rectangular [JRound [[] Pipe ] camber Test Temp. 2o °C
larea [7] other Tensile Transverse Weld Humidity g (p %
Reference Standard ASME Section IX: 2023 Test Standard : ASTM A370-21
IMeasurement tools (1) : Measurement tools (2} :
Sample No. 837-67-7 TS 1 |837-67-7 TS 2 |837-67-8 TS 1 |837-67-8 TS 2 |837-67-9 TS 2 |837-67-9 TS 2
1 1 4 14 %9 .47 N.v1 th e b ol
2 gu.%% A 1% 1407 19.04 LU0t
Thickness (T) (mm)
3 UBIRRS 26 % 1151 49,0 RNV 18 0u
2 Avg, e AN v A1, 07 2%y Letoy
3 1 0,09 (.08 10.-0% AL w AQ ANOA
Width (W) / 2 10,0 RT Af].0% o Qw 10).0%
Diameter(D) {mm) 3 10 0.vg 4007 14.v¢ 4000 40\ )
Avg. Ad.ev .08 14, oA 10 w0 A0.00 1004
y _ - -
2 -
Thickness (T) {(mm)
3 - =
E Avg, - - -
<< 1 ~ - = i -
Width (W) / 2
Diameter(D) (mm) 3 . .
Avg. - - - = - -
P — Before | (p20 1500 | o228 53| MY T |HO SvD | hDU- S| oD 4392
After - - - - - -
Reduction of Area (%) - -
Before
Gauge length (mm)
After = -
Elongation (%) - - -
Cl Upper Load (kN) = -
Yield B
___Offset| Strength (Mpa) - - -
- loaa () 12449, 200 | Jbg. 38| 1o 055 | 103, LYep | 230,73 | 292642
swnghMpe) §  B2p | GAY | 499 1 G\L | 799
[Fracture %Gauge length G Ws?bl[, o e, |00 weld. |GeT wieh. Cq wel. @m/cg
(IN/OUT) Weldment
IRemark PQR NO : PQR-TNC-007 PQR-TNC-008 PQR-TNC-009
Material : A36 + A36 S8400 + SS400 SS400 + SS400
i Tested by eviewed by Witness by
Isignature ~“ ¢l ~ = W
! ! I ~
[Name TWwoPuong_ Ohonghae D W Sttt Mdantht-
osition V- a%,w}mjt ! PURIWAT / SUPERVISOR brsiect Brohreer
:Date 30/9/2024 30/9/2024 _4_ -— {D - 24
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