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WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

Thainumpon Construction Company Limited

welding Pracedure Specification No. WPS - TNC - 009 Issued Date September 30, 2024
Supporting PQR No. PQR - TNC - 009 Revision No. 0 Date September 30, 2024
Welding Process(es) FCAW Typels) Semi - Auto

{ Automalic, Manual, Machine, or Semi-Auto |

Joints Typical Joints
Joint Design Single V Groove - Butt Joint
Root Spacing 3-4mm £l
Backing (Yes) v {No) x
Backing Material (Type) Weld Metal T
(Reler to both backing and tetainers)
. Metal I:I Nonfusing Metal
|:| Non Metalic I:l Other
sketches, Production Drawing, Weld Symbols, or Written Description should show Thickness (T) - 5.00-50.00 mm
the genneral arrangement of the parts to be welded . Where applicable, the details of Root Face (R) ~ 0-4 mm
weld groove may be specified
sketches may be attached to illustrate joint design, welder layers, and bead sequence Root Gap (G} o 2.4 mm
(e.g., for toughness proceduers, for multiple process procedures, etc.) Bevel Angle (A") - 30°-35°
or approval drawing joint
Base Metals
P-No. Unassigned Group-No. - to P-No. Unassigned Group-No. -
OR Specification, Type and Grade or UNS Number JIS G3101 55400
to Specification, Type and Grade or UNS Number JIS G3101 55400
OR Chem.Analysis and Mechanical Prop. =
to Chem.Analysis and Mechanical Prop. =
Thickness Range
Base Metal Groove 5.00 - 50.00 mm Fillet All
Maximum Pass Thickness < ¥ in.(13 mm.) (Yes) v (No) x
Other: -
Filler Metal
Process FCAW
Spec. No. (SFA) 5.20
AWS No. (Class) E71T-1C
F-No. 6
A-No. 1
Size of Filler Metals 1.2 mm

Filler metal product form

Flux Cored wire

Supplemental Filler Metal None
Weld Metal
Deposited Thickness :
Groove 50.0 mm
Fillet All
Electrode-flux Class N/A
Flux Type N/A
Flux Trade Name N/A
Consumable Insert N/A

Other : Trade Name

Hyundai SF-71 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 - 009 Issued Date September 30, 2024
Supporting PQR No. PQR - TNC - 009 Revision No. 0 Date September 30, 2024
Welding Process(es) FCAW Typels) Semi - Auto

{ Automatic, Manual, Machine, or Semi-Auto )
Positions Postweld Heat Treatment
Position (s) of Groove All Temp. Range N/A
Welding Progression Uphill Time Range NSA
Position (s) of Fillet All Other =
Other %
Preheat Gas Percent Compaosition
Preheat Temp. (Min) 10°C Min(*) Gas(es) Mixture Flow Rate (I/min)
Interpass Temp. {Max) 250 °C Max Shielding Gas : Cco, 99.95% 10-25
Preheat Maintenance None Trailing Gas : - - -

(*) thickness 2 25 mm required minimum preheat temperature 95°C Backing Gas : - - =
(Continuos or special heating where applicable should be recorded) QOther : - - -
Electrical characteristics

et | s {re e e | amps | vors | TEET | T

Root FCAW | E71T-1C| 1.2 mm DCEP 100 - 250 20-30 8-30 -
Fill FCAW | E71T-1C| 1.2 mm DCEP 100 - 250 20- 30 10-30 -
Cover FCAW | E71T-1C| 1.2 mm DCEP 100 - 250 20-30 10-30 -

Pulsing Current N/A

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

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

Tungsten Electrode,Size in mm and Type

N/A

Mode of Metal Transfer for GMAW (FCAW)

{Pure Tungsten,2% Thonated, etc.)

Spray Arc / Globular Arc

Other -

(Spray Arc, Short Circuiting Arc, ect )

Technique

String or Weave Bead Both

Orifice, Nozzle, or Gas Cup Size /8" - 7/8"

Initial or Interpass Cleaning (Brushing, Grinding etc.) Brushing and Grinding
Method of Back Gouging Grinding
Oscillation N/A

Contact Tube to Work Distance 25-30 mm

Multiple or single pass (per side)

Multiple pass

Multiple or Single Electrode Single

Electrode Spacing N/A

Peening No

Other -

Prepared By / Certified By Witnessed / Reviewed By

COMPANY : Thainumperd wmm@paxy Limited Qualitech Public Company Limited
NAME : Pattaya Ch.
SIGNATURE :
DATE : Septembed30, 2024
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PROCEDURE QUALIFICATION RECORDS (PQR)
(Section IX, ASME Boiler & Pressure Vessel Code) Record Actual Variables Used to Weld Test Coupon

Organization Name

Procedure Qualification Record No. : PQR - TNC - 009
WPS No. WPS - TNC - 009
Welding Process { es ) FCAW

Types ( Manual , Automatic, Semi - Automatic ):

Semi-Automatic

Thainumpon Construction Company Limited

Date

30-Sep-2024

JOINTS (QW-402)

25.0mm

-

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 METALS {QW-403)

Material Spec. JIS G3101 - A
Type/Grade, or UNS Number $5400

P-NO. unessignes Group No. . toP-NO.  uUnawigned Group
Thickness of Test coupon 25.00

Diameter of Test coupon

563101

55400

No. :
mm

Plate length 300 mm x 300 mm

Temperature
Time
Other

POSTWELD HEAT TREATMENT (QW-407)

None
N/A
N/A

Maximum Pass Thickness 6.00 mm GAS (QwW-408)
Other N/A Percent Composition
Gas (es) { Mixture) Flow Rate
Shielding co, 99.50% 20 L/min.
FILLER METALS (QW-404) Trailing - - -
SFA Specification SFA 5.20 Backing - - -
AWS Classification E71T-1C Other - . -
Filler Metal F-No. F-No.6
Weld Metal Analysis A-No. A-No.l ELECTRICAL CHARACTERISTICS (QW-409)
Size of Filler Metal 1.2 mm Current DC
Filler Metal Product Form Flux Cored Wire Polarity EP (+)
Supplemental Filler Metal None Amps. 140.8 - 228.1
Clectrode Flux Classification N/A Volts 224 - 303
Flux Type N/A Waveform Control N/A
Flux Trade Name N/A Power or Energy N/A
Weld Metal Thickness 25.00 mm Arc Time N/A
Other N/A Weld Bead Length 10 mm max.
Tunsgsten Electrode Size N/A
POSITION {(QW-405) Mode of Metal Transfer for GMAW (FCAW) Spray
Position (s} 3G Heat Input 31,63 kJ/cm max.
Weld Progression (Uphill, Downhill ) Uphill Other N/A
Other N/A
TECHNIQUE (QW-410)
Travel Speed (cm./min.) 8.65 - 22.22
PREHEAT (QW-406) String or Weave Bead Both
Preheat Temperature 32.0 °C minimum Oscillation N/A
Interpass Temperature 157.2 °C maximum Multiple or Single Pass { Per Side ) Multipass
Other N/A Single or Multiple Electrodes Single Electrode
Other N/A
- 7 Deposited Filler Metal Travs! eeed Inter
T @ ) Current Ampare Valt {cm/min) Pass Heat Input
T H PSS || EReRs it Dia. | Type & Range Ra ] Temp {kJ/cm)
- & Class = YPE & nee Length Min:Sec TS L
{(mm) | Polarity (A) (V) C
1 FCAW 6.00 E71T-1C 1.2 DCEP 140.8 22.4 30.0 3.28 8.65 - 21.87
2 FCAW 4.00 E717-1C 1.2 DCEP 228.1 27.8 30.0 1.21 22.22 63.4 17.12
3 FCAW 4.00 E717-1C 1.2 DCEP 200.0 27.3 30.0 1.42 17.65 89.6 18.56
4 FCAW 4.00 E71T-1C 1.2 DCEP 194.1 27.1 30.0 1.40 18.00 127.5 17.53
5 FCAW 5.00 E71T-1C 1.2 DCEP 198.1 27.6 30.0 1.48 16.67 120.4 19.68
] FCAW 5.00 E71T-1C 1.2 DCEP 191.6 29.4 30.0 1.43 17.48 133.4 19.34
7 FCAW 5.00 E71T-1C 1.2 DCEP 189.6 30.0 30.0 1.35 18.95 137.7 18.01
8 FCAW 5.00 E71T-1C L2 DCEP 193.3 30.3 30.0 2.04 14.52 144.3 24.21
9 FCAW 5.00 E71T-1C 1.2 DCEP 190.8 29.6 30.0 2.48 10.71 157.2 31.63
10 FCAW 1.00 E71T-1C 1.2 DCEP 194.6 278 30.0 1.58 15.25 65.6 21.36
L FCAW 1.00 E71T-1C 1.2 DCEP 191.7 29.8 30.0 2.22 12.68 81.3 27.04
12 FCAW 1.00 E71T-1C 1.2 DCEP 192.1 29.2 30.0 2.18 12.95 104.8 25.99
13 FCAW 1.00 E71T-1C 1.2 DCEP 195.6 29.8 30.0 1.22 21.95 141.6 15.93
BG FCAW 3.00 £E717-1C 1.2 DCEP 192.4 29.1 30.0 1.21 22.22 65.4 15.12
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PROCEDURE QUALIFICATION RECORD (PQR)

PQR No. PQR - TNC - 009
TENSILE TEST (QW-150)
TENSILE TEST REPORT NO. 837-67-9 TS001
i 5 Type of Failure
Thickness Width Arca Uttimate Ultimate e _
Test No. Total Load Unit Stress and Location
(mm) (mm) (mm’) (kN) {(MPa)
837-67-9 TS1 23.94 19.00 454.860 234.734 516 Qut of weld metal
837-67-9 TS2 24.04 19.08 458.683 233.643 509 Qut of weld metal
GUIDE BEND TESTS (QW-160)
GUIDE BEND TEST REPORT NO. 837-67-9 BD001
Type and Figure No. Result
837-67-9 SB1 Side Bend No Surface Discontinuity
837-67-9 SB2 Side Bend No Surface Discontinuity
837-67-9 SB3 Side Bend No Surface Discontinuity
837-67-9 SB4 Side Bend No Surface Discontinuity
TOUGHNESS TEST (QW-170)
TOUGHNESS TEST REPORT NO. -
Specimen Notch Specimen Test Impact Value Lateral Expansion
No Location Size Temp J Average % Shear (mm.)
FILLET TEST (QW-180)
Result - Satisfactory Yes - No - Penelration inte Parenl Metal . Yes £ No -

Macro - Results -

OTHER TESTS
Type of Test Visual Examination Acceptable
Macrostructure Test Report Report No. 837 - 67 - 9/ MAQD1
Vickers Hardness Test Report Report No. 837 - 67 - 9/ HV001

(Hardness HV10 , Max value at Weld Melal 214.8 HY, Max value at HAZ 195 0 HV. and Max value at Base Metal 156.6 HV)

Deposit Analysis N/A

Other NIA

yvelder s Name IMr kangsahk J LIOCK NG Stamp No

Test Conducted by Qualitech Public Company Limited Laboratory Test No 837-67-9

We cerlify 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
Prepared By / Certified By Witnessed By / Reviewed By
COMPANY any Limited Qualitech Public Company Limited
NAME AT atiaya Changiri
SIGNATURE :

DATE :




Quaﬁéﬁ:@@h

Qualitech Public Company Limited

Report No. ; RT-PQR-009 Page 1 of 1

RADIOGRAPHIC TESTING REPORT Our Ref. No : TNC-RT-R2409/0009

Test Date  : September 25, 2024

Client - Thainumpon Construction Company Limited Procedure No./ SST No. : -
Project = Job No. : -
Description : PQR PLATE PQR No. : PQR-TNC-009
Welding Process : FCAW WPS No. %
RADIOGRAPHIC TECHNIQUE
Technigue : M swst [Jpwst [ pwpl [ Superimposed| Degree . [ Spot Il Full
Film'Type : Il Agfa D7 [0 AgfaDa [ Fusrso L1 Fudt 100 Film Processing . [l Manual [] Automated
Intensifying Lead Screen Thickness :  0.027 mm  (Front/Back) Film in cach cassette : [l 1 Film O _Films
Tested Material O ers COsrs W $8400+55400 Number of exposure 1
Type . Il Wire-Type [J Hole-Type Radiation Source ; [l 1r-192 [ Se-75 [J X-Ray []Other
& | Material Group : W1 Oz O3 4 O other Strength : 15 M Curic [] kv
§ Set O AMe Oc O p [ other Source Size (F) : _ 25x3 mm
§ Placement . [ Source Side [1 Film Side Film Density : 2.0 1o 4.0
1Q1 Sensitivity : IQI Wire No. _ 10 Location Maker Placement © [_] Source Side [l Film Side
ACCEPTANCE STANDARD
1 ASME Section ] | [] ASME VIl Div.1 |[] ASME B31.1 ] ASME B31.3 [J AWSDI.1 B ASME IX
_ Edt Edt. _ Edt Edt. Edt. Edt.
[ uw-s1 Cluw-52 [ mommat [ severe cyetie| [] Static [ Cyelic | (] Other
Mark No. Position | Section 1:’ipe/Platc Welfe v EWR I ? Ue [nterpretation AT
Dia. lThk.(mml No. (mm) | (mm) | (mm) | (mm) | (mm) Yes | No
Mr Kaingsak J. 3G A-B - | 2500 - 5588 [2.512.5] 30.00 | 30.00 | 021 NVD v

s sfe sk o s s o s s ok e sk o s ok ke s o ook sk ok o sl ok ke skl e s sk e e o s ot sk ke ot skt skl sk sk e skt kol ook deokskokekk

Total Films : []3.5"x85"= W 3sx17=_1 ] 45" %x8.5"= a5 x17"=
BC BASE METAL CRACK Lr LACK OF PENETRATION TC TRANSVERSE CRACK
BT RBURN THROUGIT <r CLUSTER POROSITY 11 TUNGSTEN INCLUSION
cc CRATER CRACK NVD NO VISIBLE DEFECT uc UNDERCUT (Cover Pass)
WT WELD THICKNESS OR H OXIDIZE ROOT RUC UNDERCUT (Root Pass)
HE HOLLOW BEAD rn PROCESSING DEFECT WH WORM HOLE
IN INCLUSION 'R v POROSITY n SOURCE TO OBJECT DISTANCE
LC t LONGITUDINAL CRACK RC L EP ROOT CONCAVITY , EXCESSIVE PENETRATION d OBJECT TO FILM DISTANCE
LT LACK OF FUSION SLSIL SLAG INCLUSIONSLAG LINE EWR ESTIMATE WELD REINFORCEMENT
Completed by | Interpreted by Reviewed and Accepted by Owner Representative / Al
Company / gud{itech PLC
. —
L
Name / Level (iJI a‘---l-‘ (] @Qex 11)
Date September 25, 2024
FM-NDT-13 Qualitech Job No. : NDTA240000

THE PRESENT INSPECTION HAS BEEN CARRIED OUT TO THE BEST OF OUR KNOWLEDGE AND ABILITY
AND DUR RESPONSIBILITY 1S LIMITED TO THE EXERCISE OF DUE CARE
THIS CERTIFICATE / REPORT IS ISSUED ON THE UNDERSTANDING THAT IT DOES NOT RELIEVE SELLERS FROM THEIR CONTRACTUAL OBLIGATIONS REP-01-04/19



Q Qualitech public company limited, LAB Division
H 83/50 Moo 10, Tambol Nong Kham,
ualitech

Qualitech Public Company Limited ATIERAT Rashes CHontu, S220

Tel. 033-005-16110 3

MECHANICAL AND METALLURGICAL TESTING LABORATORY

TEST REPORT

Report No. 837-67-9/TS001 , 837-67-9 / BDOO1
837-67-9 / MAQO1 , 837-67-9 / HVOO1

Page : 9
Test Date : 30 September 2024
Test No. : 837-67
Received Date ; 26 September 2024
Customer ! Thainumpon Construction Company Limited
Address ; 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Rayong 21150
Test Product : PQR-TNC-009
Project Name : N/A
Project No ; N/A

s AhTech
Mr.Apichit Sukprasert

LAB Division Manager

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

GEN-02-11/18
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Qualitech public company limited, LAB Division \‘\\“\\l/i'?'?
83/50 Moo 10, Tambol Nong Kham,

S
Amphur Sri Racha, Chonburi, 20230 im

<
Tel. 033-005-161 10 3 NS

ualitech

Qualitech Public Company Limited

NSC-TISI-TIS 17025
TESTING 0502

Report No. : 837-67-9 ! TS001
TENSILE TEST REPORT Page £ % 4 B
Test Date : 30 September 2024
[Customer : Thainumpon Construction Company Limited Project Name : N/A
Project No H N/A
|Address 1 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Welding Process ; FCAW
Rayong 21150 Welding Position : 3G
Test Temperature - 25+3°C Humidity : 5015 %
[Test Product . PQR-TNC-008 Dimension (mm) : Plate Thk. 25 mm.
Material Specification ; S$5400+55400 Received Date ! 26 September 2024
"Equipment : MTS-SANS, Universal Testing Machine, Model E64.206 Machine Capacity 2 2,000kN, Class 0.5
"Serial No. . 51607002 Calibration Date : 24 January 2024
Preparation method 1 ASTM A370-21 Test method :  ASTM A370-21 Reference Code / Standard : ASME IX : 2023
Specimen Dimension Gauge Length Yield (0.2%0ffset) 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)
1 837-67-9 TS 23.94 19.00 454.860 N/A N/A N/A N/A 234,734 516 QUT of Weld metal
2 837-67-9  TS2 24.04 19.08 458.683 N/A N/A N/A N/A 233.643 509 QUT 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. Kaingsak J.
Total 2 Unit(s)|Attachment 2 Page(s)
|Completed by Amgf_e_d:by | Client Representative Reviewed by Reviewed by Owner Representative
"Company
||Signamre
||Name
“Date 30 September 2024
Note 1. The above resulls are valid exclusively for tested samples as mentioned in this report.
2. Partial pubicity of the result on testing is prohibited without the writlen permission from Qualitech ple
3. This report shall not be reproduced in whole or part without the written appraval from Qualitech plc
FM-TS-02 GEN-02-11/18



Qualitech public company limited, LAB Division

H 83/50 Moo 10, Tambol Nong Kham,
ualitech
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230
Tel. 033-005-16110 3 ’//,/ 77N \\\\\ NSC-TISI-TIS 17025
mms TESTING 0502
Attachment 1 : Test Run Review Graph
Report No. ; 837-67-9 [ TS001
TENSILE TEST REPORT Page : B & B
Test Date 3 30 September 2024
Stress versus Strain
640 — 837-67-9T81
Offset Yield Line
560)
_——&Peak Index
- :
b - \\"\
—_ 4000 / ) Break Ind
% )/ reak Index
o o
E / |
5 /
Z 30 ‘
b |
[iF] /
240) ‘
60/ |
|
80| / |
. |
0 65 13 195 26 325 39 455 52
Strain (%)
Thickness 23.94 mm
Width 19.00 mm
Test Run Name 837-67-9 TS1
Test Rate 0.21 mm/s
Temperature 25+3 e
Area 454,860 mm?
Maximum Force 234.734 kN
Maximum Stress 516 MPa

GEN-02-11/18

FM-TS-02
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Qualitech public campany limited, LAB Division Q‘\“\\_]/I"/'//

83150 Moo 10, Tambal Nong Kham, Sty et )

ualitech JIacRA |
Amphur Sri Racha, Chonburi, 20230 ] %
|

Qualitech Public Company Limited

Tel. 033-005-161 to 3 R

NSC-TISI-TIS 17025
TESTING 0502

Aftachment 2 : Test Run Review Graph

Report No. ! 837-67-9 /1 TS001
TENSILE TEST REPORT Page : B T 3
Test Date H 30 September 2024
Stress versus Strain
640, — 837-67-9TS2
Offset Yield Line
560)
e & Peak Index
480 — )
/,/ \\7\
il %
ot \
& 400 \® Break Index
£ /
& |
> |
Z 30 i
4
E |
3 |
240 |
160) |
|
8o/ |
1
0
0 6.5 13 185 26 325 39 455 52
Strain (%)
Thickness 24.04 mm
Width 19.08 mm
Test Run Name 837-67-9 182
Test Rate 0.21 mm/s
Temperature 2543 °C
Area 458.683 mm?
Maximum Force 233.643 kN
Maximum Stress 509 MPa
FM-TS-02 GEN-02-11/18



Qualitech public company limited, LAB Divisicn ot I“J"'?,’

] 83/50 Moo 10, Tambol Nong Kham, -:?:\\-‘\\:/—//l/’}’a
ualitech M\——/ E B
Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230 = //"—._{\ < i
Tel. 033-005-161 to 3 4’/,, 4/;‘\‘\\&:"\ g
MM TESTING 0502
Repart Nao. £ 837-67-9 /! BDO001
GUIDED-BEND TEST REPORT Page S
Test Date ; 30 September 2024
Customer : Thainumpon Construction Company Limited Project Name : N/A,
Project No ! N/A
Inddress : 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Welding Process : FCAW
Rayong 21150 Welding Position : 3G
Test Temperature : 25+3°C Humidity: 50X15 %
Test Product : PQR-TNC-009 Dimension (mm) : Plate Thk. 25 mm.
Material Specification  ;  $S400+55400 Received Date x 26 September 2024
Equipment . Guided Bend Machine, Model PU 30 L Machine Capacity : 30 Tons
Serial No. : SCcom Calibration 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
1 837-67-9 SB1 Side bend 24.86 10.27 200.00 40 180° NSD N/A
2 837-67-9 SB2 Sicle bend 24.86 10.25 200.00 40 180" NSD N/A
3 837-67-9 SB3 Side bend 24.86 10.25 200.00 40 180° NSD N/A
4 837-67-9 SB4 Sidle bend 24.86 10.26 200.00 40 180° NSD N/A
Remark :  (NSD) = No Surface Discontinuity (0SD) = Open Surface Discontinuity {CD) = Corner Discontinuity
laddition details : Welder Name : Mr. Kaingsak J.
Total 4 Unit(s) | Attachment - Page(s)
ICompIeted by Appnmgg‘ﬂt Client Representative Reviewed by Reviewed by Owner Representative
"Company
"Signature Ll
"Name Mr.Puriwat Sukonpahtira
"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 wrilten permission from Qualitech plc
3. This report shall not be reproduced In whole or part without the written approval from Qualitech plc
FM-BD-02 GEN-02-11/18
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83/50 Moo 10, Tambol Nong Kham, ~—

ualitech

Qualitech Public Company Limited Amphur Sri Racha, Chonburi, 20230
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Tel. 033-005-161 10 3 TN pleme BN s
mma TESTING 0502
Report No. 3 837-67-9 ! MAOO1
MACROSTRUCTURE TEST REPORT Page T
Test Date i 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 Dislrict, Welding Process : FCAW
Rayong 21150 Welding Position : 3G
Test Temperature 3 25+3°C Humidity: 50t15 %
[Test Product : PQR-TNC-009 Dimension (mm) : Plate Thk. 25 mm.
Material Specification :  5S400+S58400 Received Date : 26 September 2024
||Equipmen1 . 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
837-67-9 MA The macrostructure show completed fusion of the weldment. Weld metal and Heat affected zone are free from cracks. N/A

Total 1 Unit(s)|Attachment 7 Page(s)
ICompleted by Approved by Client Representative Reviewed by Reviewed by Owner Representative
—
ICompany
Signature y
||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 plc
3. This report shall not be reproduced in whole or part without the written approval from Qualitech ple
FM-MA-O GEN-02-11/18
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Qualitech public company limited, LAB Division \\\\\\\‘\\l—/l'f/,?

83/50 Moo 10, Tambol Nong Kham,

e
Amphur 8ri Racha, Chonburi, 20230 M

ualitech

Qualitech Public Company Limited

Tel. 033-005-161 t0 3 b /’/r:\\\\b‘ NSC-TISLTIS 17025
mn TESTING 0502
Report No. 3 837-67-9 { HV001
VICKERS HARDNESS TEST REPORT Page o113
Test Date : 30 September 2024
Customer : Thainumpon Construction Cempany Limited Project Name i N/A
Project No i N/A
Inddress . 35/5 Neng Wa Rd., Huai Pong, Mueang Rayong Dislricl, Welding Process : FCAW
Rayong 21150 Welding Paosition : 3G
Test Temperature : 25%3°C Humidity: 50%15 %
[Test Product : PQR-TNC-009 Dimension (mm) s Plate Thk. 25 mm.
Material Specification  ;  S5400+35400 Received Date 3 26 September 2024
Equipment 1 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
Sample No. B37-67-9 HV Hardness Value
Test Location Paint No. Line 1 Point No. Line 2 Paint No. Line 3
1 142.9 16 152.1 < &
Base Metal of Left Side 2 146.5 17 154.6 - .
3 148.9 18 156.6 -
4 166.2 19 160.7 - -
Heat Affected Zone (HAZ) of Left Side 5 179.6 20 174.1
6 182.5 21 195.0 - -
T 190.7 22 208.4 = -
Weld Metal 8 188.2 23 214.8 - -
9 188.8 24 207.1 - -
10 192.6 25 191.8 -
Heat Affected Zone (HAZ) of Right Side 11 185;5 26 172.4 - -
12 173.7 27 164.1 - -
13 146.7 28 154.1 -
Base Metal of Right Sids 14 | 1465 29 1544 |
15 | 52 | a0 1655 .
lAddition details : Welder Name : Mr. Kaingsak J.
Total 1 Unit(s)|Attachment - Page(s)
ICompIeled by M‘_ Client Representative Reviewed by Reviewed by Owner Representative
"Company
Signature
Name Mr.Puriwat Sukenpahttra
|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
FM-HV-02 GEN-02-11/18
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“l, il n\“\\\ TESTING 0502
Report No. ; 837-67-9 I HVOD1
VICKERS HARDNESS TEST REPORT Page o3 03
Test Date : 30 September 2024
[Customer : Thainumpen Construction Company Limited Project Name : N/A
Project No : N/A
r‘-\ddress : 35/5 Nong Wa Rd., Huai Pong, Mueang Rayong District, Welding Process : FCAW
Raycng 21150 Welding Position : 3G
Test Temperature : 25+3°C Humidity : 50%15 %
[Test Product : PQR-TNC-009 Dimension {mm) ; Plate Thk. 25 mm.
Material Specification ;  S$S400+5S8400 Received Date 2 26 September 2024
"Equipment . Vickers Hardness Testing Machine, Model HY-100 Indenter i Diamond
“Serial No. © 000031410 Calibration Date : 28 September 2023 |Test Force ©10 Kof. [TestScale:  HV10
IPreparation method : ASTM E384-17 Test method :  ASTM E384-17 Reference Code / Standard : ASME IX : 2023
Layout of Test Location
Line 1 * e T oo 40—
123 456\ 7 8 9 [101112 131415 I
. 161718 192021022 23 24\ 252627 282930 1
Lmez 333 e_%e s - Y oo & .y
! v g \v v v v v v

Inddition details : Welder Name : Mr. Kaingsak J.

[Total 1 Unit(s)|Attachment = Page(s)
‘Completed by éﬁg{&edby Client Representative Reviewed by Reviewed by Owner Representative
"Company < )
"Signature e Qh
"Name Mr,Punwat Sukonpahttra
"Dale 30 September 2024
Nate 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
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Appendix #1

Pictures of Specimen Test

Before Testing

After Testing

Thainumpon Construction Company Limited
Test Method : ASMA Section I1X : 2023
PQR No : PQR-TNC-009
Process : FCAW , Position : 3G , Material : Plate Thk, 25.0 mm. , 55400 + S5400
Detall test : Tensile Weld 2 pes , Side bend 4 pos , Macre 1 pos |, Hardness HVI0 1 pes [ 30 poimt ’

Mr. Kaingsak J.
Lab Test Sample No. 837-67-%

GEN-02-11/18



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

Vickers Hardness Test Result

Sample No : 837-67-9HY
Standard : ASME IX: 2023
Test Method : ASTWM E384-17

PaR-TNR-O
Pne Tow [ s9u00

MNo. Forge Detecton Lers 4t [um] 2 [um] Hardrass Scz= [No. Foree Detector Lers 81 Jum] o2 [pm] Hardress Scse
1 0 100 38072 3580 425 HV| 18 10 10K 35118 34712 1527 HV
N ] 10X 24872 384.73 He8s KWW 1T 1D 10X 24545 34TIZ2 1ME  HVY
3 b WO 35118 38467 483 HV| & 1D TOR 34334 24467 1566 HV
4 10 10K 33782 33014 1862 HW| 15 1D 10K 34038 33BES 16D.7  HV
5 10 1 32235 32010 1788 HV| 2D 10 10K 33273 320.08 74t HWY
& 10 10X 32000 D562 1835 WV 2t 10 10 316.18 30058 1850 HV
T 10X 318.08 305.82 R - L e 10 306.64 285580 2084 HV
& 1D 10 314.81 31128 1882 HWW 22 10 10A 288.07 2RES4 2148 HVY
g 10 10K 31335 31128 TBEE  HW| 24 (4] 1K 307.91 250.53 2071 HV
0 10 TR 21555 D458 WEE O HYV| 2 10 105 315.55 30825 HE OHY
11 4] 10 32255 31347 1815 HWV| 2 1D 10K 320,82 32517 1724 HY
12 10 10 33145 22157 1TAT OV 2T 8 1O 341,00 23140 1847 HW
i3 W 10K 33845 351.53 487 HW)| 2 10 10 24738 24843 1547 HV
14 10 106 350.08 351.53 18,5 HWV 2% 10 10 34418 24507 1544 HV
LI 0 360.08 354.67 1452 HwW| 30 1D 10 3.8l 34n.00 1555 HW

Tested By :

Paosition: ... E"‘ MAL22 S

Reviewed By | ===
Position éﬁP“W/f
SO /@/@o?q
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} Qualitech Public Company Limied Tensile Test Record ——— —
1 FuiniaAu 28 woAINEY 2560
[Test No. 837-67 Test Date 30/9/2024
iShape of Crossection : Rectangular [(JRound  [] Pipe [[] camber Test Temp. 250 'c
iarea [] other : Tensile Transverse Weld Humidity ¢_I\EP %
Reference Standard ASME Section IX: 2023 Test Standard ASTM A370-21
}Measurement tools {1} : ‘110‘11%' Measurement tools (2) :
Sample No. 837-67-1 TS 1 ]837-67-1 TS 2 |837-GT- 2 TS 1|837-67-2 TS 2 |837-67-3 TS 4, 837-67-3 TS 2
1 5~ of 5ok 1015 AC g & -0 5 ah
2 5o &S oh 19.1¢ 104¢g 5 Sy
Thickness {T) (mm)
3 5 oq 5wy A0y 1015 507 ISR
0 Avg. 5.0 & -0 10.15 1016 5o 5.0%
@ 1 1% 0 AbYo 49w 14w 1%, w0 A%,w
Width (W) / 2 {900 AL W A Af. w AL 4%
Diameter(D) (mm} 3 1% v AL, 4 A 0oy Lh.w 0,00 v
Avg. Ab 01 AL o0 10,00 19.00 4% 00 48w
1 = e & i “ =
2 # . - » .
Thickness (T) (mm)
3 - - - -
E Avg. - - - - -
< 1 - a " .
Width (W) / 2 . - - - .
Diameter{D) (mm) 3 - - - - -
Avg. - - & 2 z =
P Before 1 45 2919 54500 | 1923y |R1.$620 |65-7100 |69 370
After » - S . - -
Reduction of Area (%) - - - -
Before & = @ “
Gauge length (mm)
After - - - - -
Elongation (%) . % & - -
D Upper Load (kN) - - - -
Yield D
___Offset| Strength (Mpa) - - - - - -
rons Load (kN) | §4. 459 BF-59L |16 bel | MLl | 5L B wd.954
ensile -
Stengh(Mpa) | L/  § 724 &5 604 9 a9
[Fracture lgﬁauge length OUTW&U‘ CoT 5&{‘{)\)@’0’, et ek TN T
laniou) Weldment W e)'-"{ welb! weld,
jRemark 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
e, —C >of o, __
| T =
Pere | Tibveplory  Shamphdus = W Sittwaf bt
" f 7 - " _
[Position %}h bt f _—" PURIWAT / SUPERVISOR fé@ygcf Fopmesy
}Date 30/9/2024 30/9/2024 j_ - 41— M
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Qualitech Public Company Limited Tensile Test Record —— -
} FuiniaAud 28 WoFRn"Ey 2560
[rest No. 837-67 Test Date 30/9/2024
|shape of Crossection Rectangular [JRound  [] Pipe [] camber Test Temp. 2_9_5 > °C
%area [] other : Tensile Transverse Weld Humidity L Lp %
!Reference Standard ASME Section IX: 2023 Test Standard : ASTM A370-21
fMeasurement tools (1) : Measurement tools (2) :
| Sample No. 837-67-4 TS 1 |837-67-4 TS 2 |837-67-5 TS 1 |837-67-5 TS 2 |837-67-6 TS g' 837-67-6 TS 2
3 1 AT 'KE L% ML 19.0% 190909
2 L% 0.9 Y 40 19 oh 10 v
Thick T) {(mm)
lekness (T) {mm 3 & 0.5 Aloy % KL 101
2 Avg. G- 6T 2% ALY kb qben A O-vf
& 1 10. 4 A0 e 4h oL A% o ‘M,ul 10.0h
| width (W) / 2 19.¢4 AQ 9L A%t 4% 19,4 A0 Y
| Diameter(D) {mm) 3 10,01 1q.0L Y al 1.0 AR 10,09
\
r Avg. 4q.01 Aq ot 15 01 1% Y 10 10 .0%
‘j - - - - - B
2 g & & =
Thickness (T) (mm)
! 3 i i i
E Avg. - & = - s =
<< 1 - &
Width (W) / 2 - - . = -
Diameter(D) (mm} 3 - - - = % -
Avg. = - - - = £
| aeamez) seore | 169 - 4192 | 1495 50| 60- 10030 | 42060 |11 -b1os | 191, 632(0
. After - - - - - -
‘ Reduction of Area (%) - - “ = =
| Before - - - e
I Gauge length (mm)
After - -
i Elongation (%) s . " . R
5 I Upper Load (kN) - - -
Yield I:'

___ Dffset| Strength (Mpa) - 2 -
[ e (19,20 [1sbims | #-%27 | #5097 101399 | 110.431
| swength Mpa) | FOLp 642 64/ 633 R HIb
|Fracture L Gauge length T TN T we ’O[. coTweld . M/,ya/p/, O ‘[ OENQld
|ovoun [ Weldment el weld o
iRemark 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

Tested by Reviewed by 5 Witness by
7 =7 i
| 2 L ‘l u
| Name TW:VG\‘{}WM Oll,pmf)‘/lfj“""") % M W"MWMIL A//JH‘W%%
[Position | #&MW i 4 — PURIWAT / SUPERVISOR Sojert Ergmess
Ipate 30/9/2024 30/9/2024 41— jo- 24
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Qualitech Public Company Limited Tensile Test Record ——— —
JunteAuld 28 WOFANHY 2560
[Test No. 837-67 Test Date 30/9/2024
Shape of Crossection : Rectangular [JRound [] Pipe [] camber Test Temp. 1G5 °C
larea [] other : Tensile Transverse Weld Humidity £ (p %
}Reference Standard ASME Section IX: 2023 Test Standard : ASTM A370-21
Measurement 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 Lo de fa v A, 0 1.0 19.q¢ Lo ol
2 gu. %% 24 4+ .Y 1. o] 1900 b4 ot
Thickness (T) (mm)
. 3 1%4% 74 K .4 44,0 1444 16 01
E AVg. Ta bS | 487 .59 IRE 7% 9y Titon
|3 1 a0, o0 (N0 10.0% A0, TS ANGA
Width (W) / 7 10,9 4 Q. v¢ Al 0% 40, o Bw A0.0%
Diameter(D) (mm) 3 10 (.08 100% 14.v¢ 10 04 A0, vy
Avg. 40,99 461-”8 449.04 4q_°0 ’15\‘00 '10‘059
1 w . = - »
2 - - - - -
Thickness (T) (mm) .
‘5‘;’ Avg. - - - - - -
< 1 - = - - -
Width (W) / g - . - -
Diameter(D) (mm) 3 - - - - - =
Avg. - - % - T &
Area {mm~*2) pefore %?—ﬂ’ ’@&7 fP?}_ﬁJm ”9‘/‘!76&3 ?14 HO‘ﬁz@ LPELF' %éﬁb 1?15'3 * éﬁ 5ﬂ~
After - - - - - -
Reduction of Area (%) - - 3 =
Before - - % -
Gauge length (mm)
After - = = - B -
Elongation (%) - - - - - -
|:| Upper Load (kN) - - z "
Yield D
__ Offset| Strength (Mpa) - - - - -
Tensile ok 2% '? -ﬂ—;@ 'Lbf‘g : 35,&@ 70% 790 {DB, L!"{-[’F }\3” b %3&3 ﬂ;ﬁ’ élﬁ;
stength Mpa) | %59 p G4 %493 {7 G\L A 5
e E‘}auge enon | CeT el | ST eigldl. |0 wel, |GoTwel]. [CeT webl] ettt by
[[(iN/oUT) Weldment
IRemark PQR NO ; PQR-TNC-007 PQR-TNC-008 PQR-TNC-009
Material : A36 + A36 S$8400 + SS400 S5400 + SS400
i Tested by eviewed by Witness by
el > i
| fr g
[Name PwoPuomg  Chemphelin W St Mbaniht”
[Position ' T oo’ f PURIWAT / SUPERVISOR frgect Eppreer
EIE)ate 30/9/2024 30/9/2024 1 - 4(_’3 s 24
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Guided-Bend Test Record

SWALANATT :

FM-BD-01

wihd

1 / 1

T

uilemsait
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AL -

28 WoAANIHY 2560

Reference code/Standard ASME Section 1X: 2023 Test Standard : ASME IX : 2023 Testing room temperature 245 °C
Test No. 837-67 Measurement Tools  : Aoshn Humidity - : g %
Sample Dimension (mm.) Mandrel Dia. Visually examined for surface discontinuities
Sample No. Location Angle Remark
Thickness Width Length (mm.) Visual result _ Discontinuity Dimensions (mm.)
837-67-5 FB1 Face bend v XU Ob.ov 20 180" FPQR No : PQR-TNC-005
55 7y | g e N
" FB2 " 51t 0 40.9¢ 9 B0.va 20 180" IR VA GTAW / 6G / 5.54 mm.
i RB1 Root bend 5 10, 14, 7 vo-wm 20 180° o0 050 1 Pipe 2 * / A335GR.P11
" RB2 L 551 0.y Luvan 20 180° W0 /c\\\y i
837-67-6 SB1 | Side bend .50 4095 | q00. 40 180" NED MA PQR No : PQR-TNC-006
" SB2 " AR, A% 200w 40 180" o050 .Y M GTAW + SMAW / 6G / 10.97 mm.
5
» SB3 : N 10.01 L0t 40 180" | NED WA Pipe 6 " / A335GR.P11
__ s8¢ _, Mgy | P | e | w0 [’ |y 4 __
837-67-7 SB1 Side bend 1644 A9 9y pov.os 40 180" NGD f&? FPQR No : PQR-TNC-007
" SB2 " 9644 foge | oLvewm 40 180° NG9 b FCAW / Plate Thk.25.0 mm.
. SB3 " 98 Ko 19 Loupy 40 180" 4 N/A A36 + A36
" SB4 " 251 WAy | 2ove 40 180° N NA "
837-67-8 SB1 Side bend 1.9 A0.29 7 v 40 180" NS0 4\\\y PQR No : PQR-TNC-008
. SB2 " AN <7, 1< Qv 40 180" | 950 0-50 M1 SMAW / Plate Thk.12.0 mm.
i SB3 ’ 11,419 10lg | Lesw 40 180° | By N/A SS400 + SS400
i SB4 " Ny 1oLk LUV 40 180" Nan Tﬁ "
Additional Detail :
Result : (NSD) = No Surface Discontinuity _ Tested by Eviews Witnessed by
(OSD) = Open Surface Discontinuity Signature P@A\ AIN%LI\\\ -, i
(CC) = Coner Crack Name / Position WC%.?! \ﬁéi?& PURIWAT / SUPERVISOR Q\. m\nm*a\\paﬁ\mm.\\ W@Q’Wﬁ\. m\m‘\.&g\
__oma 30/9/2024 30/9/2024 | = 10 ~ 24
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Qualitech Public Company Limited OC-Qmﬂlwmﬂ_Q n_.-mm*“ meOﬁQ = ™y
TuiTeAuld . 28 wyeAnneu 2560
Reference code/Standard ASME Section IX: 2023 Test Standard : ASME 1X : 2023 Testing room temperature 144 °C
Test No. 837-67 Measurement Tools Ao Humidity oMY %
Sample Dimension (mm.) Mandrel Dia. Visually examined for surface discontinuities
Sample No. Location Angle Remark
Thickness Width Length {mm.) Visual result Discontinuity Dimensions {mm.)

837-67-1 FB1 Face bend TS AN16 Aptow 20 180" D WA PQR No : PQR-TNC-001
i FB2 g B .55 1095 N6 20 180" Nemy NA GTAW / 6G / 5.54 mm.
" RB1 Root bend 5 by 193¢ Ao 20 180" NGD Zx? Pipe 2"/ A106 GR.B
" RB2 . 5.5 g & 0.0 20 180" S0 VA :

837-67-2 SB1 Side bend IR 2025 | geo.ve 40 180" NSO NA PQR No : PQR-TNC-002
" $B2 " 14,4 1098 | quo-s 40 180" NSD NA GTAW + SMAW / 6G / 10.97 mm.
" SB3 " M.ka 109y | Lo 40 180° NG NA Pipe 6 " / A106GR.B
" SB4 " 1.9 109, 9 00.0v 40 180° NGp MA "

837-67-3 FB1 | Face bend & 44 19.0¢ Abow 20 180" ) MA PQR No : PQR-TNC-003
n FB2 d 5 11§ 1095 b oo 20 180" [ W NA GTAW / 6G / 5.54 mm.
X RB1 | Rootbend 5 ag% 1941, Mo 20 180° | W& N Pipe 2 " / A312GR.TP304
’ RB2 : 5By 1are ho-vv 20 180° N A "

837-67-4 SB1 Side bend 0.6 10.25 | g00.ve 40 180° NS NA PQR No : PQR-TNC-004
n sB2 b 11071 10-10 200 cw 40 180° NGO MA GTAW + SMAW / 6G / 10.97 mm.
" SB3 C M.op 1040, Qo0 40 180° NS MA Pipe 6 " / A312GR.TP304
' SB4 ' 11,05, 01% | Loy 40 180" Ne A -

Additional Detail :
Result : (NSD) = No Surface Discontinuity Tested by Reviewed wﬁ( _ Witnessed by
L
(0SD) = Open Surface Discontinuity Signature wvﬂ gﬁ‘\ 4
1 . 03 >
(CC) = Coner Crack [Name / Position Swef \?g?.% PURIWAT/SUPERVISOR | (b Zortbpe \ O Erpineer
|pate 30/9/2024 30/9/2024 ) - IO Al
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Qualitech Public Company Limited OC_QQQ:WQBQ .-lmm—m _NQOO—.Q = = =
Fuitfaduld : 28 woAAnaou 2560
Reference code/Standard ASME Section IX: 2023 Test Standard : ASME IX : 2023 Testing room temperaiure «F e °C
Test No. 837-67 Measurement Tools vy Humidity 3 pIE] %
Sample Dimension (mm.) Mandrel Dia. Visually examined for surface discontinuities
Sample No. Location Angle Remark
Thickness Width Length (mm.) Visual result Discontinuity Dimensions (mm.}
837-67-9 SB1 Side bend 91 by 40477 9 o 40 180" WD Z\bﬁ PQR No : PQR-TNC-009
! SB2 " AT N 1095 700w 40 180° NaY 7\? FCAW / Plate Thk.25.0 mm.
" SB3 " 2u B, 109 Love, 40 180" VoD (7 SS400 + S8400
" SB4 ! QL. q0.01, qovan 40 180° W4 ?\\y "
\\\\\l\\!lkw S \\\\\\\\\
e — T —
\\ —
e ~
1
Additional Detail :
Result : (NSD) = No Surface Discontinuity Tested by ;Emﬂmj Witnessed by
(OSD) = Open Surface Discontinuity Signature wg %@ “§\\
(CC) = Coner Crack Name / Position ﬂp\.c%/?,_ \\T\cfjw% PURIWAT / SUPERVISOR \&.\ m\\*awg?\. < \ WWNU,%RW mﬁﬁ\v\&\\m\u
Date 30/9/2024 30/9/2024 ] —qJo -2L4




