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Freq. Calibrate Freq. Calibrate
Sample Name Parameter Equipment Name IDNo. |Calibrated Date| ~ Next Cal Sample Name Parameter Equipment Name IDNo. |Calibrated Date| ~ Next Cal
(Months) (Months)
Ambient |Particulate Matter (PM-10) High Volume. RYG_F50397 On site Calibration Noise Leq 8 hrs Sound Level Meter RYG_FS0027 21-Jan-25 21-Jan-26 12
Ambient  |Particulate Matter (PM-10) High Volume. RYG_FS0186 - - On site Calibration Noise Leq 8 hrs Sound Level Meter RYG_F50432 27-Jan-25 26-Jan-26 12
Ambient Particulate Matter (PM-10) High Volume RYG_Fs0184 - - On site Calibration Noise Leq 8 hrs Sound Level Meter RYG_FS0386 9-Oct-24 9-Oct-25 12
Ambient  |Particulate Matter (PM-10) High Volume RYG_FS0295 - - On site Calibration Noise: Leq 8 hrs [Sound Level Meter RYG_FS0618 21-Jan-25 20-Jan-26 12
Ambient  [Particulate Matter (PM-10) ieh Volume RYG_F50189 - - On site Calibration Noise  [LeqBhrs [Sound Level Meter RYG_FS0030 2725 264226 12
Ambient  [Particulate Matter (PM-10) igh Volume RYG_FS0665 - - On ste Calibration Noise  [Leq8hrs Sound Level Meter RYG_F0024 214025 21-Jan26 12
Ambient  [Particulate Matter (PM-10) Digital Baance RYG_ENO0O1 20-Feb-25 20-Feb-26 12 Noise. Leq 8 hrs Sound Level Meter RYG_FS0029 11-Jul-24 11-Jul-25 12
Ambient [Total Suspended Parficulate [High Volume RYG_FS0L75 B B On site Calioration Heat |Heat Stress Heat Stress Monitor RYG_FS0230 23Dec2d 25Dec 25 IR
Ambient | Total Suspended Particulate High Volume RYG_F50393 - - On site Calibration Heat Heat Stress Heat Stress Monitor RYG_FS0220 20-Dec-24 20-Dec-25 12
Ambient | Total Suspended Particulate High Volume RYG_Fs0182 - - On site Calibration Heat Heat Stress Heat Stress Monitor RYG_FS0228 20-Dec-24 20-Dec-25 12
Ambient  |Total Suspended Particulate  [High Volume RYG_F50292 - - On site Calibration Heat Heat Stress Heat Stress Monitor RYG_FS0231 23-Dec-24 23-Dec-25 12
Ambient  [Total Suspended Particulate  [High Volume RYG_FS0396 - - On site Calibration Heat [Heat tress Heat Stress Monitor RYG_FS0217 20-Dec:24 20-Dec:25 12
Ambient  [Total Suspended Particulate  [High Volume RYG_FS0662 - On ste Calibration Heat [Heat Stress Heat Stress Monitor RYG_FS0221 20Dec20 20-Dec:25 12
Ambient |Total Suspended Particulate _[Digital Balance RYG_ENOOOT 20-Feb-25 20-Feb-26 12 Heat Heat Stress Heat Stress Monitor RYG_FS0223 7-Jan-25. 7-Jan-26 12
Ambient _[Nirogen Dioxide NO, Analyzer RYG_FS0252 @25 a2 Q3 Heat [Heat Stress Heat Stress Monitor RYG_FS0226 27-1an-25 2%-Jan-26 12
Ambient  |Nitrogen Dioxide NO, Analyzer RYG_FS0461 4-Jan-25 a-ul-25 6 Heat Heat Stress Heat Stress Monitor RYG_FS0226 27-Jan-25 26-Jan-26. 12
Ambient  [Nitrogen Dioxide NO, Analyzer RYG_FS0261 4-Jan-25 4ul25 6 Heat Heat Stress Heat Stress Monitor RYG_FS0523 18-Mar-25 16-Mar-26 12
Ambient  [Nitrogen Dioide NO, Analyzer RYG_FS0463 4Jan-25 a2 6 Heat [Heat stress Heat Stress Monitor RYG_FS0524 18-Mar-25 17Mar-26 12
Ambient  [Nitrogen Dioide NO, Analyzer RYG_FS0533 Jan-25 a2 6 Heat __|Heat stress eat Stress Monitor RYG_FS0578 Aug20 6-Aug25 12
Ambient__|Nitrogen Dioxide O, Analyzer RYG_FS0459 4Jan-25 25 5 Wominance | luminance Lux Meter RYG_FS0536 20Nov-24 20Nov-25 1
Ambient [ulfur Dioxide 50, Analyzer RYG_FS0251 [ a2 G luminance _|lluminance Lux Meter RYG_FS0200 28-Jan-25 28-Jan-26 12
Ambient Sutfur Dioxide SO, Analyzer RYG_FS0460 4-Jan-25 4-Jul-25 6 Rayong Lab DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Ambient |Sulfur Dioxide 50, Analyzer RYG_FS0260 4-Jan-25 aul-25 6 RayongLab  [BOD incubator RYG_ENO150. 1-Nov-24 1-May-26 18
Ambient  [Sulfur Dioxide 50, Analyzer RYG_FS0462 4-Jan-25 4325 6 Rayong Lab  |BOD Burette RYG_EN0216 24-5ep-24 20-Sep-25 12
Ambient  [Sulfur Dioxide 50, Analyzer RYG_FS0532 4-Jan-25 425 6 Rayong Lab__|COD [Spectrophotometer RYG_ENOO37. 18-Mar-25 185ep-26 18
Ambient  [Sulfur Dioxide 50, Analyzer RYG_FS0458 4-Jan-25 4-Jul-25 5 Rayong Lab_|Nitrate. [Spectrophotometer RYG_ENO037 18-Mar-25 18-5ep-26 B
Ambient |Wind Speed / Wind Direction |Wind Speed / Wind Direction RYG_FS0649 17-Jan-25 16-Jul-26 18 Rayong Lab | Total Kjeldahl Nitrogen Block Digestion Unit RYG_EN0188 11-Mar-24 11-Sep-25 18
Ambient  [Wind Speed / Wind Direction  |Wind Speed / Wind Direction RYG_FS0081 4-0ct-24 a-Apr-26 18 Rayong Lab  |Total Kjeldah Nitrogen oH Meter RYG_ENO152 18-Jun-25 18-Dec-26 18
Ambient  |Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_FS0085 15-Jan-25 15-ul-26 18 Water Lab__[Iron icPis BKK_EL0043 4-0ct24 3-Apr-26 8
Ambient |Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0650 7-Feb-25 T-Aug-26 18 Water Lab. Iron Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Ambient  [Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_FS0648 16-an-25 15ul-26 18 water Lab__[ion [chamber (Cooling Roor) BKK_ENO167 4Jun2s aDec26 18
Ambient__|Wind Speed / Wind Direction _|Wind Speed / Wind Direction RYG_FS0412 290ct-24 29-7pr-26 18 Water Lab_|Copper (cPus BRK_EL0043 Toct 28 AP 26 18
Stack (CEMs) _|Carbon Monoxide [Analyzer , System calibration, Stan{ B B B B Water Lab | Copper Hot Block BKK_EL005G 4-Mar-25 4-Sep-26 18
Stack (CEMs) _|Oxides of Nitrogen [Analyzer , System calibration, Stan{ B B B B Water Lab | Copper [Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Stack (CEMs) _|Sulfur Dioxide. [Analyzer , System calibration, Stan{ B B B B Rayong Lab _|Oil & Grease [Electronic Batance RYG_EN000Z 20-Feb-25 20-Feb26 2
Stack (CEMs)  [Oxygen |Analyzer , System calibration, Stand - - - - Rayong Lab  |Oil & Grease Hot Air Oven RYG_EN0213 19-Mar-25 19-Mar-26 12
Stack [Total Suspended Particulate [Console Control Unit BKK_F50518 10-Jan25 10-Ju-25 3 Rayong Lab__|0il & Grease Water Bath RYG_EN0O61 21-Mar-24 215ep-25 18
Stack  [Total Suspended Particulate  [Pitot Tube BKK_FS0523 10.an-25 10ul25 6 Water Lab__|Chioite lon Chvomatography BRK_EN0427 21Nov 20 2iNov25 12
Stack  [Total Suspended Particulate  [Flue gas Analyzer RYG_Fs0564 25Apr-25 26-pr26 12 Water Lab__|Calcium (cP-0ES BRK_EL0037 Z55ep20 Z5Mar26 1B
Stack [ Total Suspended Particulate _|Digital Balance RYG_EN00O3 20-Feb-25 20-Feb-26 12 Water Lab  |Calcium Hot Block BKK_EL005G a-Mar-25 4-Sep-26 18
Stack Flow Rate & Temperature Console Control Unit RYG_FS0315 6-Feb-25 6-Aug-25 6 Water Lab |Calcium |Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Stack Flow Rate & Temperature Pitot Tube BKK_FS0552 26-May-25 23-Nov-25 6 Water Lab__|Magnesium [CP-OES. BKK_EL0037 23Sep28 25-Mar26 8
Stack Flow Rate & Temperature Flue gas Analyzer RYG_FS0564 25-Apr-25 26-Apr-26 12 Water Lab  [Magnesium Hot Block BKK_ELO0SE. aMar-25 4-Sep-26 18
Nose  |Leq2d frs Sound Callbrator RYG_Fs0216 220ct24 2025 12 Water Lab__|Magnesium [Chamber (Cooling Room) BKK_ENO167 4Jun2s 4-Dec-26 18
Noise [Leq2d hrs Sound Level Meter RYG_FS0432 27-Jan25 2%-Jan26 12 Water Lab_[Sodium (cP-0ES BRK_EL0037 Z35ep20 Z5Mar26 18
Noise Leq 24 hrs Sound Level Meter RYG_F50388 19-Mar-25 19-Mar-26 12 Water Lab  |Sodium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Noise Leq 24 hrs Sound Level Meter RYG_FS0389 27-Jan-25 26-Jan-26 12 Water Lab Sodium [Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Noise Leq 8 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12 Water Lab SAR ICP-OES BKK_EL0037 23-Sep-24. 23-Mar-26 18
Noise. Leq 8 hrs Sound Level Meter RYG_FS0386 9-0ct-24 9-0ct-25 12 WaterLab  [sAR Hot Block BKK_ELO0SE. a-Mar-25 4-5ep-26 18
Noise. Leq 8 hrs Sound Level Meter RYG_FS0612 23.Dec-24 23-Dec-25 12 Water Lab  [sAR [Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Noise  [Leq8hrs Sound Level Meter RYG_FS0439 9-0ct-20 9.0ct:25 12 Rayong Lab_|Temperature [pH meter RYG_FS0594 300020 299u.25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0613 23-Dec-24 23-Dec-25 12 Rayong Lab__|pH at 25 °C oH meter RYG_EN0183 19-Jan-24. 1930125 18
Noise Leq 8 hrs Sound Level Meter RYG_FS0384 9-Oct-24 9-Oct-25 12 Rayong Lab | Total Suspended Solids Electronic Balance RYG_EN0002 20Feb-25 20-Feb-26 12
Noise Leq 8 hrs [Sound Level Meter RYG_FS0437 11-Dec-24 11-Dec-25 12 Rayong Lab [ Total suspended Solids Hot Air Oven RYG_ENOO10 21-Mar-24 21-5ep-25 18
Noise  [LeqBhrs [Sound Level Meter RYG_FS0438 300ct-24 300ct-25 12 Rayong Lab [ Total Dissolved Solids 180°C _[Electronic_Balance RYG_EN0002 2Feb 25 20Feb26 2
Noise. Leq 8 hrs Sound Calibrator RYG_F50213 16-Jan-25 16-Jan-26 12 Rayong Lab  |Total Dissolved Solids 180°C  |Hot Air Oven RYG_ENOO10 21-Mar-24 21-5ep-25 8
Rayong Lab | Dissolved Oxygen [Chamber (Cold Room) RYG_ENO184. 11Jun-26. 11-Dec-25 @
1 alsglobal.com 2 alsglobal.com
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site : Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1 Project Site : Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : Foanodan Temperature (°C) : 317 Calibrate Location : Soasvgeinsviy Temperature (°C) : 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0397 Calibrate Date : 28-May-25 High Volume ID : RYG_FS0186
CalibrationSheet No.: C-280525-RYG_FS0397 High Volume Model : TE-5009X CalibrationSheet No.: C-280525-RYG_FS0186 High Volume Model : TE-5009X
Calibrator I RYG_FS0206 High Volume S/N: 5687 Calibrator ID: RYG_FS0206 High Volume S/N: 4794
Calibrator Model : TE-5028A Calibrator Slope : 092987 Calibrator Model : TE-5028A Calibrator Slope : 092987
Calibrator /N : 1543 Calibrator Intercept : 001578 Calibrator /N : 1543 Calibrator Intercept : 001578
Delta H,0 Delta H,0 1: Chart
Test No. & Qa Linear Regression Test No. 5 Qa & Linear Regression
(inch) (m®/min) (CFM) (inch) (m®/min) (CFM)
1 16 0.880 30 Slope : 395689 1 17 0.907 30 Slope : 38.6742
2 22 1.030 36 Intercept : -4.8777 2 23 1053 36 Intercept : 49568
3 27 1139 40 | correlation Coefficient : 0.9998 3 28 1160 40 | correlation Coefficient : 0.9994
4 32 1.239 44 4 34 1276 44
5 40 1.383 50 5 42 1417 50
1(cFM) 1(cFm)
65.4 65.4
y=39.569x - 4.8777 y=38.674x - 4.9568
00 00
00 05 10 15 00 05 10 15
Qa (m3/min) Qa (m3/min)
Calibrated by Approved by : Calibrated by Approved by :
( Mr.Khunakon Manchuan ) ( Mr. Supot Salamteh ) ( Mr.Khunakon Manchuan ) ( Mr. Supot Salamteh )

RYG Field Services Scientist (1)

FORM NO;

06-074 REVISION NO:2 ISSUE DATE:

RYG Field Services Section Head

RYG Field Services Scientist (1)

RYG Field Services Section Head

FORM NO.: F 06-074 REVISION NO:2 ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NC Co, Ltd. ic Pressure (mm Hg) : Project Site : Gulf NC Co, Ltd. ic Pressure (mm Hg) :
Calibrate Location : i °0): 317 Calibrate Location : TsosomnuTuuazana °0): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0184 Calibrate Date : 28-May-25 High Volume ID : RYG_FS0295
CalibrationSheet No.: -280525-RYG_FS0184 High Volume Model : TE-5009X CalibrationSheet No.: -280525-RYG_FS0295 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 4792 Calibrator ID: RYG_FS0206 High Volume S/N : 5502
Calibrator Model : TE-5028A Calibrator Slope : 092987 Calibrator Model : TE-5028A Calibrator Slope : 092987
Calibrator S/N : 1543 Calibrator Intercept : 001578 Calibrator S/N : 1543 Calibrator Intercept : 001578
Test No. Delta H0 Qa 1+ Chart Linear Regression Test No. Delta 0 Qa 1+ Chart Linear Regression
(inch) (m/min) (CFM) (inch) (m/min) (cFM)
1 14 0.825 30 Slope : 33.3600 1 16 0.880 30 Slope : 35.2135
2 20 0.983 36 Intercept 27665 2 23 1053 36 Intercept 0.9786
3 26 118 40 | correlation Coefficient : 0.9994 3 28 1160 40 | correlation Coefficient : 0.9999
4 32 1.239 44 4 34 1276 44
5 42 1417 50 5 44 1.450 50
1(cFm) 1 (cFM)
65.4 65.4
y=33.36x+2.7665 ¥=35213x-0.9786
00 00
0.0 05 1.0 15 0.0 0.5 1.0 15 20
Qa (m3/min) Qa (m3/min)
Calibrated by Approved by : Calibrated by Approved by :
( Mr.Khunakon Manchuan ) (Mr. Supot Salamteh ) ( Mr.Khunakon Manchuan ) (Mr. Supot Salamteh )
RYG Field Services Scientist (1) RYG Field Services Section Head RYG Field Services Scientist (1) RYG Field Services Section Head
FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23 FORM NO.: F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Project Site Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1 Project Site Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : futitasoms Temperature (°C) : 317 Calibrate Location : oy Temperature (°C) : 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0189 Calibrate Date : 28-May-25 High Volume ID : RYG_FS0665
CalibrationSheet No.: -280525-RYG_FS0189 High Volume Model : TE-5009% CalibrationSheet No.: -280525-RYG_FS0665 High Volume Model : TE-5009%
calibrator ID: RYG_FS50206 High Volume S/N : 4797 Calibrator ID: RYG_FS50206 High Volume S/N : 6264
Calibrator Model : Calibrator Slope : 092987 Calibrator Model : Calibrator Slope : 092987
Calibrator S/N : 1543 Calibrator Intercept : 0.01578 Calibrator S/N : 1543 Calibrator Intercept : 0.01578
Test No. Delta H,0 Qa I Chart Linear Regression Test No. Delta H,0 Qa I Chart Linear Regression
(inch) (m®/min) (CEM) (inch) (m®/min) (CFM)
1 16 0.880 30 Slope : 36.9461 1 15 0.853 30 Slope : 36.7607
2 22 1.030 36 Intercept 22926 2 22 1.030 36 Intercept 16158
3 27 1139 40 Correlation Coefficient : 0.9996 3 27 1139 40 Correlation Coefficient : 0.9995
4 33 1.258 44 4 32 1.239 44
5 4.2 1.417 50 5 4.1 1.400 50
1(cFM) 1(cFM)
65.4 65.4
y =36.946x - 2.2926 y=36.761x - 1.6158
0.0 0.0
00 05 10 15 00 05 10 15
Qa (m3/min) Qa (m3/min)

Calibrated by

Approved by :

( Mr.Khunakon Manchuan )
RYG Field Services Scientist (1)

( Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-074 REVISION NO:2 ISSUE DATE: 20/11/23

Calibrated by

Approved by :

( Mr.Khunakon Manchuan )
RYG Field Services Scientist (1)

( Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-074 REVISION NO:2 ISSUE DATE: 20/11/23




SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No. ~ 25BKL0001

This calibration certificate documents the

Object Electronic non-automatic weighing instrument
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

Manufacturer Sartorius

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W 08,

Type LA130S-F

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

25409664 | RYG_EN0001

Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

REVIEW BY
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

Calibration certificate No.: 25BKL0001

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_ENO0001 | -

Maximum capacity (Max. load) 150.0000 g

Measured range 150.0000 g

Scale interval 0.0001g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

Order no. 2230 R

APPROVED BY... EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments
Number of pages 4 20/02/26 Test equipment

NEXT CAL DATE Test equipment type Test equipment ID Valid until
Date of calibration 20 Feb 2025 Thermometer MHB-382SD s/nB011342 Traceable to S unit through DKSH 21 Aug 2025

Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to S| unit through TCS) 23 Aug 2025
This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.
The user is obliged to have the object recalibrated at appropriate intervals.
Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge
Gl
Mr. Chonchai Inthana Kachen Lalee

Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114 10310 Bangkok Version 6.5 Page 2|4

Calibration certificate No.: 25BKL0001
Calibration Certificate

Adjustment Status
The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

245°C|1.0K

The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes
Temperature deviation considered 1.5 K (isoCAL active)
Temperature coefficient considered 1-10°K

Uncertainty of the weighing result Ugi(W) Ugl(W) =0.00013 g +3.96 - 10°° - R

Reforence note: The current uncertainty of measuremont i calcuiated by entering of the eading Rinta ths formula n relation (o ths, thero s no need for @
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an

Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Comments Humidity 58.0 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugl(Wrel
1% 1.5000 g 0.00014 g 0.0091 %
Measurement results | Measurement uncertainties P 3000 5000285 So00TE
Eccentricity 50 % 75.0000 g 0.00043 g 0.00057 %
Test load (nominal): 10 g | 100 g Test load (nominal): 509 5% 1250009 000058 g 000051 %
109 100g Center 5000009 100% 150.0000 g 000072 g 0.00048 %
1 10.0000 g 100.0000 g Front left 50.0001 g
2 9.9999 g 100.0000 g Back left 50.0000¢g Graphic realization of the relative uncertainty of | process
3 10.0000 g 99.9999 g Back right 49.9999 g
1 10.0000 g 100.0000 g Front right 50.0001 g Safety factor
5 10.0000 g 99.9999 g Maximum deviation from centric loading indication 10
6 9.9999 g 99.9999 g |Alecc| max = 0.0001 g 5
7 10.0000 g 100.0000 g 3
8 10.0000 g 100.0000 g 2
9 10.0000 g 100.0000 g 1
10 10.0000 g 100.0000 g
5=0.00004g s =000005g
Error of indication
Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L 1 E k uE) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 12%
0.0500 g 0.0500 g 0.0000 g 2.00 0.00013 g 0.25 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 013%
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013%
2.0000 g 2.0000 g 0.0000 g 2.00 0.00013 g 0.0065 %
5.0000 g 5.0000 g 0.0000 g 2.00 000013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 % Displayed example
20.0000 g 20.0000 g 0.0000 g 2.00 000014 g 0.00069 % Process accuracy 100 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00021g 0.00021 %
Safety factor 3
150.0000 g 149.9999 g -0.0001 g 2.00 0.00028 g 0.00019 % -
Maximum error of indication [Elmax = 0.0001 g Minimum sample weight 0.03809
Urel(E) s the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error £ is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration cerlificate | Interpretation of measurement resulls.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range:
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4 10310 Bangkok Version 6.5 Page 4|4




High Volume Air Sampler Calibration Worksheet

High Volume Air Sampler Calibration Worksheet

Project Site : GuIf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : Faarvdan T (°C): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0175
Calibrati No.: C-280525-RYG_FS0175 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume /N : 4801
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qa 1+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 29 11551 40 | siope: 359871

2 34 1.2487 44 Intercept : -1.2339

3 44 14170 50 Correlation Coefficient : 09994

4 5.2 1.5382 54

5 64 17038 60

1(cFM)
65.4
¥=35.987x- 12339
0.0
00 05 1.0 15 20
Qstd (m3/min)

Calibrated by Approved by :

(Mr. Supot Salamteh )
RYG Field Services Section Head

(Mr.Khunakon Manchuan )
RYG Field Services Scientist (1)

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

Project Site : GuIf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : TaaszgAinsvin T (°0): 317
Calibrate Date : 28-May-25 High Volume ID : 50393
Calibrati No.: C-280525-RYG_FS0393 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume /N : 5682
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qa 1+ Chart Linear Regression
(inch) (m®/min) (CFM)

! 26 10951 40 Slope:: 342351

2 32 12121 44 Intercept : 25033

3 +2 13850 50 Correlation Coefficient : 09999

4 50 15089 54

5 6.2 1.6773 60

1(cFM)
65.4
y=34.235x+ 25033
0.0
00 05 1.0 15 20
Qstd (m3/min)
Calibrated by Approved by :

(Mr.Khunakon Manchuan )
RYG Field Services Scientist (1)

( Mr. Supot Salamteh )

RYG Field Services Section Head

FORM NO.: F 06-073 REVI

ISION NO.:2  ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : Aty T (°0): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0182
CalibrationSheet No.: -280525-RYG_FS0182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume /N : 5335
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua 1+ Chart Linear Regression
nch; (m*/min) (CEM)
1 24 1.0531 40 | siope: 302719
2 30 L1744 44 Intercept : 81883
3 42 13850 50 Correlation Coefficient : 0.9995
4 5.1 15236 54
5 64 17038 60
1 (cFm)
65.4
y=30.272x+8.1883
0.0
0.0 0.5 1.0 15 2.0
Qstd (m3/min)

Calibrated by Approved by :

(Mr.Khunakon Manchuan )
RYG Field Services Scientist (1)

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : TseidmmhuTuuazain Te (°0): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0292
Calibrati No.: -280525-RYG_FS0292 High Volume Model : TE-5170D
Calibrator ID: RYG_F$0206 High Volume /N : 5497
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua 1+ Chart Linear Regression
inch (m*/min) (CFM)

1 26 1.0951 40 Slope : 33.8888

2 32 12121 i Intercept : 28796

3 42 13850 50 Correlation Coefficient : 09993

4 51 15236 54

5 62 16773 60

1(cFMm)
65.4
v =33.889x + 2.8796
00
00 05 10 15 20
Qstd (m3/min)

Calibrated by

(MrKhunakon Manchuan )
RYG Field Services Scientist (1)

Approved by :

(Mr. Supot Salamteh )
RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

Project Site : GuIf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : Huitlasonns T 0): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0396
Calil i No.: C-280525-RYG_FS0396 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5688
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N : 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua 1+ Chart Linear Regression
(inch) (m®/min) (CFM)

1 27 11155 40 | siope: 33.6794

2 33 1.2305 44 Intercept : 24150

3 44 14170 50 Correlation Coefficient : 09997

4 52 1.5382 54

5 6.4 1.7038 60

1(cFM)
65.4
V=33.679x+2.415
0.0
0.0 05 10 15 20
Qstd (m3/min)

Calibrated by

(MrKhunakon Manchuan )

RYG Field Services Scientist (1)

Approved by :

( Mr. Supot Salamteh )

RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site : Gulf NC Co, Ltd. Barometric Pressure (mm Hg) : 754.1
Calibrate Location : ANAUTUINUITY T (°0): 317
Calibrate Date : 28-May-25 High Volume ID : RYG_FS0662
Calibrati No.: C-280525-RYG_FS0662 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume /N : 6259
Calibrator Model : TE-5028A Calibrator Slope : 148469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Qua 1+ Chart Linear Regression
(inch) (m°/min) (CFM)

1 24 1.0531 40 Slope : 315380

2 30 11744 44 Intercept : 67162

3 +2 13850 50 Correlation Coefficient : 09991

4 50 15089 54

5 62 16773 60

1(cem)
65.4
y=31.538x +6.7162
0.0
00 05 1.0 15 20
Qstd (m3/min)

Calibrated by

(MrKhunakon Manchuan )

RYG Field Services Scientist (1)

Approved by :

( Mr. Supot Salamteh )

RYG Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23

MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name NOXx Analyzer
Teledyne API Model T200
Serlal No. 2198 ID RYG_FS0252
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certlfled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
oin
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx |  %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 101.00 1.00 1.00
2 200.00 198.20 -1.80 -0.90 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 301.30 1.30 0.43
4 400.00 398.20 -1.80 -0.45 398.60 -1.40 -0.35
AVERAGE (%) -0.61 0.37
400 /
300
. /
- /
0
100 200 300 400
Ideal —e—Actual NO  —#— Actual NOx

Callbrated By Approved By

(MrJirawut Sakam )
Field Environmental Scientist (3)

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

Calibration Date 4-Jan-25 Name NOXx Analyzer
HORIBA Model APNA-370
Serlal No. T95HWM41 ID RYG_FS0461
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certlfled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
oin
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx |  %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.10 0.10 0.10
2 200.00 201.00 1.00 0.50 201.00 1.00 0.50
3 300.00 298.70 -1.30 -0.43 302.10 2.10 0.70
4 400.00 398.40 -1.60 -0.40 402.60 2.60 0.65
AVERAGE (%) -0.31 0.41
400 /
300
. /
100
0
0 100 200 300 400
Ideal —e—Actual NO  —#— Actual NOx
Callbrated By Approved By
(MrJirawut Sakam ) ( Mr.Sarayuth  Jittranont )

Field Environmental Sci

ientist (3) Assistant General Manager
ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name NOx Analyzer
HORIBA Model APNA-370
Serial No. SEEAWS3E i D RYG_FS0261
Calibrator Teledyne API Model 700
Serlal No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Ermror NO %Ermor NO Actual NOx Ermor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.20 0.20 0.20
2 200.00 197.70 -2.30 -1.156 201.20 1.20 0.60
3 300.00 298.10 -1.90 -0.63 302.10 2.10 0.70
4 400.00 398.60 -1.40 -0.35 401.40 1.40 0.35
AVERAGE (%) -0.67 0.39

Calibration Date 4-Jan-25 Name NOx Analyzer
HORIBA Model APNA-370
Serial No. RO6K0177 i D RYG_FS0463
Calibrator Teledyne API Model 700
Serlal No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Ermror NO %Ermor NO Actual NOx Ermor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.30 1.30 1.30
2 200.00 201.30 1.30 0.65 201.20 1.20 0.60
3 300.00 299.40 -0.60 -0.20 302.30 2.30 0.77
4 400.00 398.70 -1.30 -0.33 401.50 1.50 0.38
AVERAGE (%) -0.20 0.63

/

/

o /

200 300 400

Ideal ~—a—Actual NO  —#— Actual NOx

400

300

o /

100

0 100 200

300 400

Ideal ~—a— Actual NO

—=— Actual NOx

Calibrated By

(MrJirawut Sakam )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

Calibrated By

(MrJirawut Sakam )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name NOXx Analyzer
Teledyne API Model T200
Serlal No. 7238 ID RYG_FS0533
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certlfled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx |  %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.10 1.10 1.10
2 200.00 198.90 -1.10 -0.55 201.20 1.20 0.60
3 300.00 298.80 -1.20 -0.40 301.00 1.00 0.33
4 400.00 398.30 -1.70 -0.42 401.80 1.80 0.45
AVERAGE (%) -0.35 0.52

Calibration Date 4-Jan-25 Name NOXx Analyzer
HORIBA Model APNA-370
Serlal No. NVOER3YH ID RYG_FS0459
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certlfled Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx |  %Ermor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.20 1.20 1.20
2 200.00 198.70 -1.30 -0.65 199.70 -0.30 -0.15
3 300.00 301.10 1.10 0.37 301.20 1.20 0.40
4 400.00 400.30 0.30 0.08 398.80 -1.20 -0.30
AVERAGE (%) -0.13 0.25

400

300

/

/

o /

200 300 400

Ideal —#—Actual NO  —#— Actual NOx

Callbrated By

(MrJirawut Sakam )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

400

300

/

200

o /

0 100 200

300 400

Ideal  —&— Actual NO

—#— Actual NOx

Callbrated By

(MrJirawut Sakam )
Field Environmental Scientist (3)

Approved By

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name S02 Analyzer
Teledyne API Model T100
Serial No. 1773 i D RYG_FS0251
Calibrator Teledyne API Model 700
Serlal No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40
2 200.00 201.10 1.10 0.55
3 300.00 297.30 -2.70 -0.90
4 400.00 397.50 -2.50 -0.63
AVERAGE (%) -0.26
400
N /
. /
100
0
0 100 200 300 400
Ideal —e— Autual
Calibrated By Approved By
(Mr.Jirawut Sakamn) (Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager
ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name S02 Analyzer
HORIBA Model APSA-370
Serial No. VABFOLSH Equipment ID RYG_FS0460
Calibrator Teledyne API Model 700
Serlal No. 947
Std. Gas C ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30
2 200.00 198.50 -1.50 -0.75
3 300.00 296.90 -3.10 -1.03
4 400.00 398.10 -1.90 -0.47
AVERAGE (%) -0.69

300

/

o /

100

300 400

Ideal

—e—Autual

Calibrated By

(Mr.Jirawut Sakamn)
Field Environmental Scientist (3)

Approved By

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name 802 Analyzer
HORIBA Model APSA-370
Serlal No. 8HCODGJF ID RYG_FS0260
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.90 -1.10 -1.10
2 200.00 198.50 -1.50 -0.75
3 300.00 299.00 -1.00 -0.33
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.49

400

300

/

200

/

100

/

100 200

300 400

Ideal —+—Autual

Callbrated By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

FORM NO.:

Approved By

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
F06-056 REVISIONNO.:- ISSUE DATE: 02/04/12

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name 802 Analyzer
HORIBA Model APSA-370
Serfal No. XL29Y85B Equipment ID RYG_FS0462
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Explred Date 9-Feb-30
. CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 299.90 -0.10 -0.03
4 400.00 403.20 3.20 0.80
AVERAGE (%) -0.20
400 -
300
200
. /
0
0 100 200 300 400
Ideal —o— Autual
Callbrated By Approved By

(Mr.Jirawut Sakarn )
Field Environmental Scientist (3)

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




MULTIPOINT CALIBRATION REPORT

MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-25 Name S02 Analyzer
Teledyne API Model T100
Serial No. 6060 i D RYG_FS0532
Calibrator Teledyne API Model 700
Serlal No. 947
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 98.50 -1.50 -1.50
2 200.00 198.60 -1.40 -0.70
3 300.00 298.70 -1.30 -0.43
4 400.00 398.70 -1.30 -0.33
AVERAGE (%) -0.57
400
300
200
100
0
0 100 200 300 400
—a—Ideal —e— Autual
Calibrated By Approved By
(Mr.Jirawut Sakamn) (Mr.Sarayuth  Jittranont )

Field Environmental Scientist (3)

Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

Calibration Date 4-Jan-25 Name S02 Analyzer
HORIBA Model APSA-370
Serial No. PAUYOT7A Equipment ID RYG_FS0458
Calibrator Teledyne API Model 700
Serlal No.
Std. Gas C (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 201.00 1.00 0.50
3 300.00 302.30 2.30 0.77
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) 0.02
400
” /
. /
100
0
0 100 200 300 400
—a— Ideal —e— Autual
Calibrated By Approved By

(Mr.Jirawut Sakamn)

Field Environmental Scientist (3)

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group

FORM NO.: F 06-056 REVISION NO.: -  ISSUE DATE: 02/04/12

REVIEW BY

APPROVED BY.

NEXT CAL DATE.. 16/ 07/ 26













REVIEW BY ......

APPROVED BY.....

NEXT CAL DATE.

15/ 07/ 26




REVIEW BY

APPROVED BY

NEXT CAL DATE...... 07/.08/ 26







REVIEW BY

APPROVED BY

NEXT CAL DATE.

15/ 07/ 26










REVIEW BY

APPROVED BY.

NEXT CAL DATE.

29 Apr 2026

ANALYZER CALIBRATION DATA

Lot No.

2539567-1

Client Gulf NC Co., Ltd. Location aay HRSG 11
Date 29 May 25 Test Operator Saksit P.
0, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (%) 25
Cylinder Value Tnitial Analyzers Final Analyzers Difference
(%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 0.10 0.06 0.16
LCow-Level Gas .00 8.16 8.10 0.24
Span Gas 16.02 16.27 16.20 0.28
NO, ANALYZER
Model TELEDYNE API T200H Serial No. 482
Span (ppm) 100
Cylinder Value Tnitial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 0.10 0.05 0.05
LCow-Level Gas 56.17 56.27 56.20 0.07
Span Gas 8239 8254 82.44 0.10
SO2 ANALYZER
Model TELEDYNE API 100EH Serial No. 437
Span (ppm) 100
Cylinder Value Tnitial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.06 -0.02 004
Low-Level Gas 5551 55.41 55.46 0.05
Span Gas 7875 78.60 78.70 0.10
CO ANALYZER
Model TELEDYNE API 300EM Serial No. 451
Span (ppm) 100
Cylinder Value Tnitial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.10 -0.02 0.08
Cow-Level Gas 5424 54.09 5419 0.10
Span Gas 79.48 79.18 79.38 0.20

Page.1.0f5.

Calibrated by

(Mr. Saksit Phaisanphisut )

Environmental Field Scientist (4)

FORM NO.: F 06:062 REVISION NO.: 4 ISSUE DATE: 18/01/24
ALS Laboratory Group

Lot No. 2539567-1
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Client Gulf NC Co., Ltd. Location g HRSG 11
Date 29 May 25 Test Operator Saksi
O, ANALYZER
Cylinder Conc. (%) : 16,02 Span (%) : 25
G; Analyzer initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.10 0.10 0.00 0.06 0.16 0.16
Upscale Gas T6.27 T6.27 0.00 16.20 0.28 028
NOx ANALYZER
Cylinder Conc. (ppm) : 8239 Span (ppm) : 100
NO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 0.10 0.10 0.00 0.05 0.05 0.05
Upscale Gas 82.54 82.54 0.00 82.44 0.10 0.10
SO, ANALYZER
Cylinder Conc. (ppm) : 7875 Span (ppm) : 100
SO, Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas 006 0,06 000 002 004 004
Upscale Gas 78.60 78.60 0.00 78.10 0.10 0.10
CO ANALYZER
Cylinder Conc. (ppm) : 79.48 Span (ppm) : 100
CO Analyzer Initial Values Final Values
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Zero Gas -0.10 -0.10 0.00 -0.02 0.08 0.08
Upscale Gas 79.18 79.18 0.00 79.38 020 020
Calibrated by
(Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4)
FORMNO. F 06-063 REVISIONNO. 4 ISSUE DATE: 18101124
ALS Laboratory Group
Page.2.0f.5.




EMISSION TEST RESULT

EMISSION TEST RESULT

Run # 1 Run # 2
Client Gulf NC Co., Ltd. Location Aaas HRSG 11 Client Gulf NC Co., Ltd. Location Aaas HRSG 11
Date 29 May 25 Test Operator Saksit P Date 29 May 25 Test Operator Saksit P
Start Time 14:30 Finish Time: Start Time 14:51 Finish Time: 15:11
SO, Analyzer Model TELEDYNE API 100EH Serial No. 437 SO, Analyzer Model TELEDYNE API 100EH Serial No. 437
NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482 NO,/O, Analyzer Model TELEDYNE APl T200H Serial No. 482
COICO, Analyzer Model TELEDYNE API 300EM Serial No. 451 COICO, Analyzer Model TELEDYNE API 300EM Serial No. 451
Time (min) 0, (%) o, (%) NOX (ppm) 50, (ppm) €O (ppm) Remark Time (min) 0, (%) o, () NOX (ppm) 50, (ppm) O (ppm) Remark
14:30 14.1 3.95 27.06 0.5¢ 68.28 14:51 14.1 3.94 7.25 0.5 67.12
14:31 14.1 3.95 26.94 0.5¢ 68.21 14:52 14.1 3.95 7.67 0.5: 67.20
14:32 14.1 3.95 26.90 0.5¢ 68.14 14:53 14.1 3.95 7.68 0.5 67.04
1433 145 396 2691 05 68.05 1454 145 395 7.65 05 67.20
14:34 14.14 3.95 26.94 0.57 68.00 14:55 14.13 3.96 27.55 0.52 67.27
1435 1213 395 26,5 058 67,75 1456 1214 395 2739 051 6737
14:36 14.13 3.95 26.94 0.57 67.97 14:57 14.14 3.95 27.35 0.51 67.32
14:37 14.14 3.95 26.89 057 68.15 14:58 14.14 3.94 27.25 0.60 67.45
14:38 14.14 3.95 26.79 0.56 68.08 14:59 14.14 3.94 27.12 0.61 67.62
14:39 14.13 3.95 26.70 0.56 68.04 15:00 14.15 3.95 26.92 0.59 67.45
14:40 14.15 3.94 26.25 0.55 68.69 15.01 14.15 3.95 26.81 0.59 67.36
14:41 14.16 3.93 25.48 0.54 68.65 15:02 14.15 3.95 26.76 0.59 67.34
14:42 14.17 3 4.88 55 78 15:03 14.15 .95 65 58 7.15
14:43 14.17 )4 4.96 54 17 15:04 14.15 .94 49 58 7.18
1344 1317 3 401 54 70 1505 1315 I 35 57 722
14:45 14.17 3 5.00 54 22 15:06 14.15 5 35 57 7.15
1346 1316 524 54 94 1507 1315 4 38 56 7.0
14:47 14.16 3.94 25,51 0.53 67.82 15:08 14.15 3.94 26.39 0.56 66.91
128 a6 393 2557 054 67,78 1500 1215 393 %63 056 6721
14:49 14.15 3.95 25.59 0.53 67.38 15:10 14.16 3.94 26.25 0.56 66.89
14:50 14.13 3.95 26.39 0.53 66.80 15:11 14.16 3.94 26.17 0.55 67.12
Average 1415 3.94 26.13 0.56 68.10 Average 14.15 3.94 26.89 0.56 67.22
(Mr. Saksit Phaisanphisut ) (Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4) Environmental Field Scientist (4)
FORM NO.:F 06060 REVISION NO.: 1 ISSUE DATE: 18/01/24 FORMNO.:F 05060 REVISIONNO.: 1 1SSUE DATE: 16101124
ALS Laboratory Group
pagesols ALS Laboratory Group Pagedols
EMISSION TEST RESULT Lot No. 2539570-1
Run# 3 ANALYZER CALIBRATION DATA
Cient GulfNe Co. Ltd Location a2 HRSG 11 Client Gulf NC Co., Ltd. Location wsiay HRSG 12
Date 29 May 25 Test Operator Saksit P. Date 30 May 25 Test Operator Saksit P,
Start Time 15:12 inish Ti 15:32
oo Finish Time 1% 0 0, ANALYZER
SO, Analyzer Model TELEDYNE API 100EH Serial No. 437 Model TELEDYNE API T200H Serial No. B 482
NO,/0, Analyzer Model TELEDYNE API T200H Serial No. w82 Span (%)
CO/CO, Analyzer Model TELEDYNE API 300EM Serial No. 451 Cylinder Value Initial Analyzers. Final Analyzers Difference
%) Calibration Calibration (Percent of Span)
Response (%) Response (%)
Zero Gas 0.00 018 -0.10 032
— Low-Level Gas 8.00 7.80 7.90 0.40
Time (min) 0, (%) co, (%) NOX (ppm) 50, (ppm) O (ppm Remark
(min) 2 2 (ppm) 2 (ppm) Span Gas 16.02 1577 1504 0.68
15:12 14.15 3.94 26.12 0.55 67.73
1513 14.15 3.04 25.96 054 67.86 NO, ANALYZER
15:14 1416 394 2581 054 6778 Model TELEDYNE API T200H Serial No. : 482
1515 13.14 394 25,67 054 67.62 Span (ppm) 100
15:16 13.14 3.93 25.68 052 67.04
15:17 14.15 3.95 25.60 0.52 67.95 Cylinder Value Initial Analyzers Final Analyzers Difference
1518 1a.5 3.95 2547 0.52 67.75 (ppm) Calibration Calibration (Percent of Span)
15:19 14.15 3.95 25.37 052 67.82 Response (ppm) Response (ppm)
1520 1415 394 25.23 051 67.72 o0 Gos i 2% 2% 02
1521 14.14 3.94 25.09 051 67.93 e o 5 25 = o
15:22 14.15 3.95 25.02 0.51 68.00 P: - -~ -
15:23 13.14 3.95 25.02 0.50 67.95 SO2 ANALYZER
15:24 14.14 3.94 24.94 0.50 67.91 Model TELEDYNE API 100EH Serial No : 437
1525 13.14 394 24.88 0.49 67.00 Span (ppm) 100
15:26 14.15 304 24.82 0.49 68.06
15:27 14.14 3.96 24.75 0.49 67.86 Cylinder Value Initial Analyzers Final Analyzers Difference
15:28 13.14 3.96 24.72 058 68.08 (ppm) Calibration Calibration (Percent of Span)
15:29 14.14 3.96 24.76 057 67.94 Response (ppm) Response (ppm)
530 15 306 2476 057 5750 Zero Gas 0.00 003 0.01 002
1531 14.15 3.96 24.70 0.56 68.02 ;“W'Lg"e‘ Gas 3;?; 33'22 gg 33 g gg
15:32 1415 394 2468 057 68.06 pan Gas s
Average 14.15 3.94 2519 0.53 67.90 CO ANALYZER
Model TELEDYNE API 300EM Serial No. : 451
Span (ppm) 100
Cylinder Value Tnitial Analyzers Final Analyzers Difference
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
(M. Saksit Phaisanphisut) Zero Gas 0.00 ~0.10 ~0.02 0.08
Low-Level Gas 54.24 54.09 5219 0.10
) N Span Gas 79.48 79.18 7938 0.20
Environmental Field Scientist (4)
Calibrated by
(Mr. Saksit Phaisanphisut)
Environmental Field Scientist (4)
FORMNO.:F 06.060 REVISION NO.: 1 ISSUE DATE: 1801124
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Lot No. 2539570-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Client : Gulf NC Co., Ltd. Location : sing HRSG 12
Date : 30 May 25 Test Operator Saksit P
Run # 1
O, ANALYZER Client Gulf NC Co., Ltd. Location Aaas HRSG 12
Cylinder Conc. (%) 1602 00000000000 Span (%) : 25 Date 30 May 25 Test Operator Saksit P.
0, Analyzer Initial Values Final Values Start Time 10:20 Finish Time 10:40
Calibration System System System System Drift SO, Analyzer Model TELEDYNE API 100EH Serial No. 437
Response iﬂ;’;’:::: (Wfi: z'::n) %::';’::"g: (u/fz" z'::n) (% of Span) NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482
Zero Gas -0.18 -0.18 0.00 -0.10 0.32 0.32 COICO, Analyzer Model TELEDYNE API 300EM Serial No. 451
Upscale Gas 15.77 15.77 0.00 1594 0.68 068
NO, ANALYZER
Cylinder Conc. (ppm) i Span (ppm) : 100 Time (min) 0, (%) €O, (%) NOX (ppm) S0, (ppm) CO (ppm) Remark
10:20 14.83 3.78 16.84 0.15 36.52
NO, Analyzer Initial Values Final Values oo I o5 S o1s oo
Calibration System System System System Drift 101 2 14' n 3'78 o7 014 36.60
Response Calibration Cal Bias Calibration Cal Bias (% of Span) oo ot s o Ti e
Response (% of Span) Response (% of Span)
Zero Gas 025 025 0.00 -0.05 020 020 1024 14.79 378 1656 014 3657
Upscale Gas 82.00 82.00 0.00 82.24 0.24 0.24 10:25 1479 377 1852 015 3645
10:26 14.78 379 18.59 0.14 36.41
SO, ANALYZER 10:27 14.78 377 18.81 013 36,51
Cylinder Conc. (ppm) : 78.75 Span (ppm) : 100 10:28 1479 377 1878 013 36.47
10:29 14.81 375 18.03 012 36.39
S0, Analyzer Initial Values Final Values 10:30 14.84 374 16.81 012 36.28
Calibration System System System System Drift 1031 1483 372 1604 0.11 36.10
Response Calibration Cal Bias Calibration Cal Bias (9% of Span) 1032 14 7 1592 10 0
Response (% of Span) Response (% of Span) 1033 14 7 16.42 Eey 7
Zero Gas 0.03 0.03 0.00 0.0 0.02 002 1034 14 7 1671 ) 4
Upscale Gas 78.83 78.83 0.00 78.78 005 005 1035 14 7 1647 10 3
1036 14 74 09 10
CO ANALYZER 10:37 14.83 3.74 1571 0.10 36.02
Cylinder Conc. (ppm) © 79.48 Span (ppm) : 100 1038 14.80 3.75 16.02 0.09 35.91
10:39 14.80 3.76 16.80 0.09 35.98
CO Analyzer Tnitial Values Final Values 1040 Taet 76 ot 008 o3
Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span) Average 1481 376 1723 012 36.26
Response (% of Span) Response (% of Span)
Zero Gas 0.10 -0.10 0.00 002 0.08 0.08
Upscale Gas 79.18 79.18 0.00 79.38 0.20 020
Calibrated by
(Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4)
(Mr. Saksit Phaisanphisut )
Environmental Field Scientist (4)
FORMNO. F 06063 REVISIONNO. 4 ISSUE DATE: 18/01/24 ORNNOL F 05060 REVISION MO 1. 1SSUE DATE. 180124
ALS Laboratory Group
Page20l5 Pagesols ALS Laboratory Group
EMISSION TEST RESULT Run# 3
Client Gulf NC Co., Ltd. Location aae HRSG 12
Run# 2 Date 30 May 25 Test Operator Saksit P.
Client Gulf NC Co., Ltd. Location Aaav HRSG 12 Start Time 11:02 Finish Time 1122
bate _ coMayxs Test Operator Saksit . SO, Analyzer  Model TELEDYNE API 100EH Serial No. 437
Start Ti 10:41 Finish Ti 11:01
art fime s inish Time NO,/O, Analyzer Model TELEDYNE API T200H Serial No. 482
SO, Analyzer Model TELEDYNE API 100EH Serial No. 437
- - COICO, Analyzer Model TELEDYNE API 300EM Serial No. 451
NO,/0; Analyzer Model TELEDYNE API T200H Serial No. 482
COICO; Analyzer Model TELEDYNE API 300EM Serial No. 451
Time (min) 0, (%) €0, (%) NOX (ppm) SO, (ppm) O (ppm) Remark
11:.02 14.79 3.75 15.69 0.18 35.42
Time (min) 0, (%) CO, (%) NOX (ppm) 50, (ppm) €O (ppm) Remark T3 T80 37 6o o018 51
10:41 1482 374 1668 0.08 3595 11:04 14.84 371 1519 0.15 35.63
10:42 14.85 372 15.66 007 35.93 1105 14.86 370 1398 016 3563
10:43 1486 372 14.9 .07 3582 11:06 14.85 371 13.03 015 35.46
i(u] :: ij zg 2 Z i‘: :i g ;2 ig ‘;3 1107 1484 373 1312 016 3539
T o 2R o = o 11:08 14.81 374 1371 015 35.35
10:47 1482 375 1563 022 ®.75 11:09 14.77 3.76 14.98 0.16 35.33
048 i B o oot Et 1110 1475 377 16.55 016 35.41
Toas a5 T oo oot T 1111 14.75 377 17.59 015 35.39
10:50 14.87 371 13.73 0.20 35.72 1112 14.77 3.76 17.57 0.14 35.35
Toer 1988 370 510 ¥} =77 1113 14.76 377 16.97 014 35.32
To52 1488 370 283 020 35,68 1114 1474 377 17.13 017 35.39
1053 Tag7 370 To07 010 3564 1115 1476 375 1753 023 35.40
054 Tas7 371 1323 020 3559 1116 1481 3.74 16.65 0.22 35.24
10:55 14.86 3.72 13.43 0.20 35.59 1117 14.82 372 15.08 0.21 35.28
10:56 14.84 373 1373 020 35.49 1118 14.82 373 14.06 022 35.24
10:57 14.82 3.74 14.64 0.19 35.55 11:19 14.81 3.73 13.99 0.21 35.25
10:58 14.80 374 15.47 0.19 35.51 11:20 14.79 3.75 14.60 0.22 35.09
1059 14.79 375 1594 019 35.64 1121 14.76 377 15.30 023 3523
11:00 14.81 3.74 15.73 0.19 35.60 11:22 14.73 3.78 17.14 0.22 35.30
11:01 14.79 375 1559 0.18 3553 Average 14.79 3.74 1551 0.18 35.36
Average 1484 372 1464 0.18 35.70
PP — (Mr. Saksit Phaisanphisut )
Environmental Field Scientis (4 Environmental Field Scientist (4)
FORMNO. F 06-060 REVISION NO.:1 ISSUE DATE: 18/01/24
FORMNO. F 06060 REVISION NO 1 ISSUE DATE: 18/01/24
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ANALYZER CALIBRATION DATA

Lot No. 2539560-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA

Lot No.

2539560-1

Client Gulf NC Co., Ltd Location aay HRSG 12
Client Gulf NC Co,, Ltd. Location aae HRSG 12 Date 30 May 25 Test Operator Saksit P.
Date 30 May 25 Test Operator Saksit P.
0, ANALYZER
0, ANALYZER Cylinder Conc. (%) 16.02 Span (%) : 25
Model TELEDYNE API T803 Serial No. 81
Span (%) 25 0, Analyzer Initial Values Final Values
Calibration System System System System Drift
Cylinder Value Tnitial Analyzers Final Analyzers Difference Response Calibration Cal Bias Calibration Cal Bias (% of Span)
(%) Calibration Calibration (Percent of Span) Response (% of Span) Response (% of Span)
Response (%) Response (%) Zero Gas 018 0.18 0.00 0.10 032 032
Zero Gas 0.00 0.18 -0.10 032 Upscale Gas 15.77 15.77 0.00 1504 0.68 0.68
LCow-Level Gas .00 7.80 7.90 0.40
Span Gas 16.02 15.77 15.94 068 NOy ANALYZER
Cylinder Conc. (ppm) : 8239 Span (ppm) : 100
NOy ANALYZER
Model TELEDYNE API T200H Serial No. 482 NO, Analyzer Initial Values Final Values
Span (ppm) 100 Calibration System System System System Drift
Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Cylinder Value Tnitial Analyzers Final Analyzers Difference Response (% of Span) Response (% of Span)
(PPm) Calibration Calibration (Percent of Span) Zero Gas 0.25 0.25 0.00 0.05 0.20 0.20
Response (ppm) Response (ppm) Upscale Gas 82.00 82.00 0.00 8224 0.24 0.24
Zero Gas 0.00 25 -0.05 0.20
LCow-Level Gas 56.17 5587 56.09 0.22 SO, ANALYZER
Span Gas 82.39 82.00 8224 024 Cylinder Conc. (ppm) : 7875 Span (ppm) : 100
SO2 ANALYZER SO, Analyzer Initial Values Final Values
Model TELEDYNE API 100EH Serial No. 437 Calibration System System System System Drift
Span (ppm) Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Response (% of Span) Response (% of Span)
Cylinder Value Tnitial Analyzers Final Analyzers Difference Zoro Gas 0,03 0.03 0.00 0.0 002 0.02
Calibration Calibration (Percent of Span) Upscale Gas 78.83 78.83 0.00 78.78 0.05 0.05
Response (ppm) Response (ppm)
Zero Gas 0.00 0.03 0.01 0.02 CO ANALYZER
LCow-Level Gas 5551 5556 5553 0.03 Cylinder Conc. (ppm) : 79.48 Span (ppm) : 100
Span Gas 78.75 78.83 78.78 0.05
CO Analyzer Tnitial Values Final Values
CO ANALYZER Calibration System System System System Drift
Model TELEDYNE API 300EM Serial No. 451 Response Calibration Cal Bias Calibration Cal Bias (% of Span)
Span (ppm) 100 Response (% of Span) Response (% of Span)
Zero Gas 010 0.10 0.00 -0.02 0.08 0.08
Cylinder Value Tnitial Analyzers Final Analyzers Difference Upscale Gas 79.18 79.18 0.00 79.38 0.20 0.20
(ppm) Calibration Calibration (Percent of Span)
Response (ppm) Response (ppm)
Zero Gas 0.00 -0.10 -0.02 0.08 Calibrated by
Cow-Level Gas 54.24 54.09 54.19 0.10
Span Gas 79.48 79.18 79.38 0.20
Calibrated by (Mr.Saksit Phaisanphisut )
Environmental Field Scientist (4 )
(Mr.Saksit Phaisanphisut )
Environmental Field Scientist (4 )
FORM NO.: F 06.063 REVISION NO.; 4 ISSUE DATE: 18101/24
FORM NO.: F 06.062 REVISIONNO.: 4 ISSUE DATE: 18/01/24
ALS Laboratory Group ALS Laboratory Group.
CEMs Data CEMs Data
Client Name Date 30 May 25 Client Name: GulfNC Co., Lid Date 30May 25
Plant Name Location aaa HRSG 12 lame GNC Location aaa HRSG 12
Run No: 1 Time Base : 2L min Run o 2 Time Base : 21 min Run No: 7 Time Base : 2L min Run o 8 Time Base : 21 min
one Tme | soz | wox | co o | owe | me | sz | wox | co o | o one Tme | sz | wox | o 2 | owe | me | sz | wex | co o |
pom | oo | oo | vewe | e pom | oom | pom | v | PR I P VT ) pom | oo | pom | vewe |
Swwyms | w0 | sz | wmms | aser | 140 | aoxs || sowmzs | e | oge | s | mzs | 1es | o7 Swwm | mz | oor | wav | mas | wsa | s || sowz | e | oo | wa | mes | s | 23
sonwyas | w2 | oss | mao | aser | aem | oz || sowmyzs | e | oooe | oasas | wmzo | ewr | s sonwyas | uzr | oo | wmao | omse | asmo | osse || soweyzs | oaze | oo | wom | sse | oasm | ae
sonwyas | w0z | ose | e | ases | a0 | oo || sowayzs [ wes | oas | aese | mz | e | e sonwyas | oz | oos | wos | mse | asas | zsas || sowsyzs | oazeo | oo | ese | mzm | asm | 2
sonwyas | w0z | oo | wss | wsas | oses | a0z || sowmyzs | was | ooae | ws | mzs | oaess | ese sonwyas | uz | oo | s | mse | asas | osos || sowsyzs | owzso | oo | oswr | mas | 1ses | 2ase
sonwyas | w020 | ooe | wer | m | aem | aom || sowayzs | wes | ooos | was | ma0 | oaess | sen sonwyas | om0 | ooe | om | wsar | asae | ozem || sowsyzs | ozs | oo | oow | mse | oases | 2
sonwyas | w025 | oo | mon | asse | s | aoss || sowmyzs | woas | oce | aess | mw | e | wse sonwyas | ma | oo | oar | sem | a0 | s || sowsyzs | owzse | oe | ese | mes | 1ses | 2
sonwyas | w026 | oas | e | aseo | a0 | soas || sowmyzs | e | oo | aswe | wmm | o | oa snwyas | mm | oo | ese | aswo | asae | 2ee || sowmyzs | wzss | oos | w0m | meo | 1sas | 2
sonwyas | w0z | om | w0 | asss | sem | osee || sowsyzs | e | oce | aees | mam | o1s02 | s sonwyas | mm | oo | wom | mss | asas | osss || sowsyzs | owzse | ooos | wme | wmw | s | s
sonwyas | w02 | oa | wses | asae | aeos | s || sowmyzs | a0 | om0 | mso | wmm | 1s0 | e sonwyas | s | oo | w0 | s | s | zo || sowsyzs | owzss | ooos | woee | mos | ase | 2
sonwyas | w02 | oxz | w2 | sz | s | sess || soweyzs | ows | o | ws | mw | s | owm sonwyas | mss | oo | wes | moso | w3 | zm || soweyzs | owzss | ooos | wa | omee | oasa | ase
snwyas | w0 | ox | w0 | msz | wem | a0 || soweyzs | s | oo | e | wmz | o | wz snwys | s | oor | wms | mm | s | ozo || sowezs | ozs | oos | wss | wmin | s | o
sonwyas | wa | oo | wes | msao | s | sem || sowayzs | s | oo | wm | wmzs | s | ae snwys | nw | oo | ms | omso | sy | sz || soweyzs | s | owo | wse | mm | s | oma
sonwyas |z | om0 | wes | mswm | wem | e || sowayzs | s | oos | asss | mz | e | anee sonwyas | s | oo | s | sz | s | o220 || sowayzs | wzse | oo | ases | mss | 1sos | asee
sonwyas | w0m | oo | wao | asa | s | sem || sowayzs | wose | oos | 1ez | mes | o7 | sem sonwyas | a0 | oo | was | me | sz | ases || sowayzs | oo | oo | aess | sss | s | sz
sonwyas | wa | oas | wsr | sz | s | sere || sowayzs [ woss | oo | wao | mz | oaess | s sonwyas | w0 | oo | w00 | mzm | w2 | za || wwzs | po | ow | 2m | mm o [ um | s
sonwyas | was | oo | wer | sz | s | osexs || sowayzs | owoss | oce | wee | mae | aes | s snwyas | e | oo | oss | mes | wmsm | oms || woways | ope | oo | 2w | me | ue | s
sonwyas | wa | oo | wers | msar | aem | w0 || sowayzs | s | oo | wor | wmzs | oaess | sz snwyas | e | ooe | w2 | s | w3 | zw || wowys | owe | oo | ze | wms | e | es
sonwyas | @ | oo | wen | msa | s | oz || sowayzs | s | oo | asas | mz | oaeor | sese snwyas | e | oo | s | me | w3 | sz || wowys | opo | oos | 2w | me | e | am
sonayzs | w0 | ooz | wer | sz | aam | a0 || sowayzs | s | ooo | asss | wmi | aees | sem sz | e | oo | wa | mer | wsa | e || sowwes | 1sos | oo | zs | wser | wm | s
sonayzs | 1m0 | oo | s | msas | aass | x| | sowayzs | oaxoo | oos | ases | mae | aeos | e sz | wzes | oor | s | mar | sz | e || sowayes | 1300 | o0 | zez | wser | e | asr
aousyzs | wowo | oo | verr | ase | vase | aves || oowses | o | oo | vena | wsw | vewr | mes aouayzs | voe | oo | viza | mee | wew | ewr || oownes | 1a0r | o0 | oz | wess | vee | we
x oss | wm | wm | wm | ww ax o1z | wee | wmar | s | e x oon | mms | wm | a0 | e ax oo | msa | wes | e | ae
M o | wme | was | ses | wm n oot | wm | wa | um | wa o oo | wom | wa | su | wmw n o | aass | s | 1saa | moe
RunNo: 3 Time Base : 2L min Run o 4 Time Base : 21min RunNo: 9 Time Base : 2L min Run No: 10 Time Base : 21min
owe | tme | sz | wx | co o | owe | Tme | sz | wex | co 0 | o owe | tme | sz | wx | co o | o owe | Tme | sz | wex | co o | o
pom | oo | oo | vewe | e pom | oom | pom | v | pom | oo | oo | vawe | e pom | oo | pom | vewe |
Swwm | w2 | ooz | ters | asas | asor | avos | | sowezs |z | oos | 1oms | st | 1es0 | a7 Swwn | e | oo | zes | geas | 1ess | 4az | | sowmz | 32 | o0 | sss | m1 | 1e: | w00
snwyas | e | oo | wewr | oaswr | wse | wor || sowsyzs | owee | oo | w02 | mes | aes0 | a2 sonwyas | uoe | oo | mss | sz | aes | aswr || sowezs | a0 | oo | asss | ars | oaess | am
sonwys | moe | oos | wsa | oas;o | asor | s || sowmys [ owas | oo | oo | mam | aese | s snwas | w0 | oo | me | sz | s | oaas || sowes | oma | oo | owes | ws | e | sz
sonwys | uos | ooe | w2 | asz | asoo | mos || sowmyzs | oasas | ooo | wez | ma | aess | aese sonwys | wam | oo | mso | seas | aess | ees || sowmyzs | wm | ooos | asw | ma | oaess | sz
sonwyas | uos | oo | s | asae | sese | ases || sowmyzs | oz | om0 | wer | mss | e | s sonwyas | w1z | oo | wmos | asse | sers | as0s || sowmyzs | wam | oos | s | mes | a0 | am
sonwyas | uor | oo | wes | asas | s | sese || sowmyzs | oz | oo | ase | mam | oaess | e sonwyas | w3 | oos | wsss | asae | sess | 2 || sowmyzs | owa | oo [ e | ws | o1so | wm
sonwyas | mee | oo | oo | asze | a0 | soas || sowmyzs | owxae | oo | aess | mas | aees | s sonwyas | w10 | oo | moo | aser | aem | sers || sowmyzs | owas | oo | aem | wes | wm | wer
sonwyas | moe | oo | wa | sz | s | ases || sowsyzs | w0 | ooe | aem | mz | aess | wnae sonwyas | waas | oo | wmse | asaz | sese | se3 || sowmyzs | s | oo | was | mes | aese | e
sonwyas | 110 | ooe | wses | aszs | s | 3sos || sowmyzs | owm | oo | ases | mm | so | s sonwyas | w6 | oo | me | sz | sess | oo || sowmyzs | oww | oo | mer | s | oasos | ase
snwys | um | oo | ower | w2z | sem | osss || sowayzs | s | oo | oasm | ma | s | we sonwyas | | oo | zes | sz | s | aom || sowmyzs | s | oos | s | me | 1sos | w2
snwys | maz | oo | e | sz | sem | sz || soweyzs | owam | oo | aewr | mzm | we | wm sonwys | w3 | oo | zes | ases | s | a0z || sowmyzs | e | o | wm | wms | s | wm
sonwyas | ma | oo | wmes | oms;o | s | ossor || sowayzs | owsae | oee | asw | mwm | aso0 | w sonwyas | w19 | oo | oz | wser | s | aom || sowayzs | e | ooos | aess | ws | e | ower
sonwyas | ma | oo | sz | wsz | oo | wa || sowayzs | owas | oo | e | sy | e | s snwyas | om0 | oo | mer | wse | s | aom || sowayzs | e | oo | wam | we | e | owar
sonwyas | mas | oo | s | oasae | s | weo || sowayzs | oaxss | ooo | aess | wmzo | oaeee | s snwyas | mz | oo | zor | asse | aere | a0z || sowayzs | e | oo | we | wm | ue | e
sonwyas | mas | oo | s | omszs | ase | oes || sowayzs | oaxwr | oo | aess | wmi | e | s sonwyas | w2 | ooz | zeo | mses | s | s || sowayzs | wzee | oos | a0se | sase | s | o
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CEMs Opacity Data CEMs Opacity Data
Client Name Gulf NC Co., Ltd. Date 29-May-25 Client Name Gulf NC Co., Ltd. Date 30-May-25
Plant Name GNC Location Uaae HRSG 11 Plant Name GNC Location Uaav HRSG 12
Run No.1 Run No.2 Run No.3 Run No.4 Run No.5 Run No.1 Run No.2 Run No.3 Run No.4 Run No.5
Time | Opacity (%) | Time | Opacity(%) | Time | Opacity(%) | Time | Opacity (%) Opacity (%) Time | Opacity (%) | Time | Opacity(%) | Time | Opacity(%) | Time | Opacity (%) Opacity (%)
12:10 1213 13:10 14.59 13:50 14.26 14:30 15.26 16.18 10:30 5.05 11:15 4.91 12:10 4.19 13:10 4.90 4.69
12:11 12.15 13:11 14.59 13:51 14.18 14:31 15.26 16.20 10:31 5.07 11:16 4.90 12:11 4.11 13:11 4.84 4.69
12:12 12.16 13:12 14.70 13:52 14.28 14:32 15.30 16.27 10:32 5.02 11:17 4.93 12:12 4.10 13:12 472 4.73
12:13 12.18 13:13 14.66 13:53 14.35 14:33 15.27 18.76 10:33 5.05 11:18 4.91 12:13 4.08 13:13 472 4.74
12:14 12.15 13:14 14.60 13:54 14.46 14:34 15.41 18.53 10:34 5.13 11:19 5.04 12:14 4.10 13:14 4.75 4.77
12:15 12.20 13:15 14.58 13:55 14.40 14:35 15.34 16.55 10:35 5.07 11:20 5.03 12:15 4.06 13:15 471 4.82
12:16 12.18 13:16 14.56 13:56 14.50 14:36 15.30 16.65 10:36 5.14 11:21 5.06 12:16 4.05 13:16 4.81 4.84
12:17 12.26 13:17 14.66 13:57 14.50 14:37 15.26 16.71 10:37 5.08 11:22 5.07 12:17 4.08 13:17 4.81 4.90
12:18 12.26 13:18 14.54 13:58 14.47 14:38 15.28 16.84 10:38 5.05 11:23 5.00 12:18 4.14 13:18 4.84 4.86
12:19 12.26 13:19 14.53 13:59 14.48 14:39 15.23 16.90 10:39 5.02 11:24 4.98 12:19 4.17 13:19 484 4.81
12:20 12.31 13:20 14.50 14:00 14.67 14:40 15.28 17.01 10:40 4.99 11:25 5.04 12:20 4.26 13:20 4.88 4.83
12:21 12.24 13:21 14.53 14:01 14.62 14:41 15.21 16.96 10:41 4.99 11:26 5.06 12:21 4.17 13:21 4.88 4.65
12:22 12.28 13:22 14.50 14:02 14.69 14:42 15.24 16.83 10:42 5.02 11:27 4.97 12:22 4.11 13:22 4.87 4.57
12:23 12.25 13:23 14.44 14:03 14.72 14:43 15.22 16.81 10:43 5.10 11:28 4.89 12:23 4.13 13:23 474 4.59
12:24 12.31 13:24 14.55 14:04 14.72 14:44 15.23 16.87 10:44 5.16 11:29 4.90 12:24 4.16 13:24 4.68 4.62
12:25 12.37 13:25 14.44 14:05 14.70 14:45 15.24 16.77 10:45 5.09 11:30 4.81 12:25 4.13 13:25 4.72 4.66
12:26 12.44 13:26 14.57 14:06 14.70 14:46 15.24 16.82 10:46 5.01 11:31 4.78 12:26 4.07 13:26 4.64 4.74
12:27 12.39 13:27 14.44 14:07 14.79 14:47 15.19 16.89 10:47 5.08 11:32 4.80 12:27 4.11 13:27 4.82 4.60
12:28 12.48 13:28 14.41 14:08 14.82 14:48 15.34 16.98 10:48 5.00 11:33 4.80 12:28 4.09 13:28 4.84 4.72
12:29 12.49 13:29 14.34 14:09 14.89 14:49 15.40 16.91 10:49 5.01 11:34 4.81 12:29 4.14 13:29 4.88 4.62
12:30 12.51 13:30 14.36 14:10 15.00 14:50 15.37 16.95 10:50 5.00 11:35 4.76 12:30 4.01 13:30 4.74 4.68
12:31 12.55 13:31 14.35 14:11 14.97 14:51 15.39 16.89 10:51 5.01 11:36 4.76 12:31 4.02 13:31 4.79 4.77
12:32 12.59 13:32 14.49 14:12 15.00 14:52 15.56 16.86 10:52 5.04 11:37 4.77 12:32 4.01 13:32 4.70 4.76
12:33 12.63 13:33 14.51 14:13 15.00 14:53 15.42 16.76 10:53 5.06 11:38 4.84 12:33 4.04 13:33 4.60 4.81
12:34 12.68 13:34 14.52 14:14 15.03 14:54 15.41 16.67 10:54 5.02 11:39 4.79 12:34 4.08 13:34 4.66 4.79
12:35 12.77 13:35 14.55 14:15 15.07 14:55 15.52 16.78 10:55 5.15 11:40 4.87 12:35 4.07 13:35 4.90 4.76
12:36 12.68 13:36 14.49 14:16 15.06 14:56 15.43 16.63 10:56 5.19 11:41 4.99 12:36 4.05 13:36 4.70 4.75
12:37 12.75 13:37 14.45 14:17 15.03 14:57 15.44 16.66 10:57 5.09 11:42 4.99 12:37 4.02 13:37 4.62 4.78
12:38 12.75 13:38 14.41 14:18 15.14 14:58 15.47 16.58 10:58 5.12 11:43 5.00 12:38 4.10 13:38 4.70 4.80
12:39 12.75 13:39 14.36 14:19 1512 14:59 15.47 16.68 10:59 5.05 11:44 4.92 12:39 4.12 13:39 4.63 4.83
12:40 12.76 13:40 14.24 14:20 15.13 15:00 15.54 16.66 11:00 5.05 11:45 4.95 12:40 4.19 13:40 471 4.72
12:41 12.80 13:41 14.21 14:21 15.16 15:01 1558 16.40 11:01 4.99 11:46 5.00 12:41 4.15 13:41 4.62 4.68
12:42 12.76 13:42 14.02 14:22 15.14 15:02 15.65 16.23 11:02 5.01 11:47 5.03 12:42 4.11 13:42 4.67 4.69
12:43 12.84 13:43 14.09 14:23 15.26 15:03 15.66 16.20 11:03 4.98 11:48 4.98 12:43 4.13 13:43 4.76 4.73
12:44 12.77 13:44 14.08 14:24 15.23 15:04 15.68 16.24 11:04 4.98 11:49 5.00 12:44 4.24 13:44 4.78 4.71
12:45 12.78 13:45 14.07 14:25 1521 15:05 15.74 16.11 11:05 5.00 11:50 4.97 12:45 4.23 13:45 471 4.78
12:46 12.68 13:46 14.04 14:26 15.17 15:06 15.82 15:51 16.12 11:06 5.02 11:51 4.98 12:46 4.17 13:46 4.68 4.78
Avg. 12.47 Avg. 14.43 Avg. 14.81 Avg. 15.40 Avg. 16.75 Avg. 5.05 Avg. 4.93 Avg. 411 Avg. 4.75 474




CEMs Data CEMs Data
Client Name Gulf NC Co., Ltd. Location yday HRSG 11 Client Name Gulf NC Co., Ltd. Location ydag HRSG 11
Plant Name. Gie Plant Name. Gie
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CEMs Data CEMs Data
Client Name Gulf NC Co., Ltd. Location Waag HRSG 11 Client Name Gulf NC Co., Ltd. Location sy HRSG 12
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sousyas| sear | sases | u1a0 | oowayos| sson | asses | 110 | osmeyes| s20 | sinsee | uao | ooweyos| ssso | awoss | sias somsyzs| s0a0 | smors | o1 | sowayos| s | ssossr | 1121 | someyes| 1nes | swser | uos |sowayes| wwsa | sserms | w0
zouayas| saas | szres | 11s0 | ooweyos| ssos | awame | 11s0 | oameyos| seo | srsmss | a0 |ooweyos| ssss | awme | was aomay2s | 1050 | waes | vins |ooweyas| wun | sspesr | s12s | someyos| v | ssasss | umz | soweyss| siss | assze | o
i aasoe | s ax s | e o ez | o i asoer | o o ssaon | s ax ssagsy | 1ze o s | s [ Y T
nug szass | o g st | a7 g s | o P a5 | s g samio | e g srase | 1o g w01 | o P sszoos | 1122




CEMs Data

Client Name Gulf NC Co., Ltd. Location Wsiay HRSG 12
Plant Name GNC
Run No: 5 RunNo: 6 Run No: 7 RunNo: 8
Dae | Tme | Fowae | Temperawre | Dae | Tme | Fowate | Temperawre | Dae | Tme | Fowate | Tempewure | Dae | Time | Fiowse | Tempermure
N N N N

somayzs [ 1use | aszoet 1127 [ somay2s| 1215 | 2resse 1075 | somayas| 1236 | orsers 1005 | somayos[ 1267 | se02n 1059
somay2s | 1185 | asp047 1125 | somayas| s2u6 | orsore 1075 | somayzs | 1297 | orsaes 1005 | oomayos | 1268 | 317760 1086
somay2s | 1186 | assa36 125 | somayas | 12a7 | a7ress w2 | somay2s| 128 | 200083 1085 | sovayas| 1zs0 | smare 1075
somay2s | 1187 | 30890 122 | somayas| 1218 | 2sass1 1063 | somay2s | 1230 | ze263 998 | somay2s| 1500 | ss120 1085
somayzs | 118 | savess 11 | somayos| 1210 | 2s073 1056 | sowmay2s | 1240 | zs1067 1000 | sovay2s| 1so1 | ssoser 1096
somayzs | 1150 | se0736 12 | somayas| 1220 | 2sass0 1055 | somayzs| 121 | o7mios 1055 | somayos| 1s0z | sszos 1104
somay2s | 1200 | aisoss 1073 | somayzs | 1221 | om0 1053 | somayos| 124z | orsaes 1055 | somayzs| 1303 | ssasse 1110
somay2s | 1201 | s0z7m1 1063 | oomayas | 1220 | om0 1071 | sovayzs| 1243 | orszen 1055 | oomayos | 1304 | ssss0r 116
somay2s | 1202 | 26314 1084 | somay2s | 1223 | zssmis 1078 | somayzs | 1244 | 2137 1059 | sovay2s | 1505 | ssesse 1078
somay2s | 1203 | 213757 1075 | somayas | 1224 | 2ssse7 1080 | sowmay2s | 1245 | 280025 1061 | sovay2s| 1506 | 361480 1105
somayzs | 1200 | 215123 1063 | somayos | 1225 | 2s31ae 1078 | sovayzs| 12as | ososes 1085 | somayos| 1507 | sseoss 133
somay2s | 1205 | 217sss 1056 | somay2s| 1226 | 270se0 1000 | somayos| 12a7 | oreass 1065 | somayos| 1sos | serae 138
somay2s | 1206 | 2e1770 1050 | somayas | 1227 | or6se0 1034 | 3omayos | 1248 | orazas 1065 | oomayos | 1300 | ss03m 1142
somay2s | 1207 | 26687 984 | somayas| 1228 | o7aen 1060 | somay2s | 1249 | 269661 1065 | sovayas | 1310 | seos0r 1145
somay2s | 1208 | 286216 1005 | somay2s| 1220 | orsses 1056 | somay2s | 1250 | 266760 1080 | sovayas| 151 | seern 1145
somayzs | 1200 | zs6557 1005 | somayos | 1230 | 273787 1055 | somayas| 12s1 | oescor 1080 | somayas| 15z | sszass 1us
somay2s | 1210 | 25800 1005 | somayos| 121 | 272000 1050 | somayzs| 1252 | zesaos 1014 | somayzs| 1313 | sissor 140
somay2s | 1221 | 205704 1050 | oomayas | 12 | orses 1068 | somayos | 1283 | orazas 1084 | oomayos | 134 | saeza0 1133
somay2s | 1212 | 20203 1053 | somayas| 1233 | arssee 1065 | somay2s| 12se | 2rerms 1055 | oovayes | 1515 | s 27
somayzs | 1213 | 219731 1001 | somay2s| 1234 | 278020 1045 | somay2s | 1055 | 270048 1055 | sovayas| 1516 | saseet 1120
somay2s | 1214 | 210731 1027 | somay2s| 1235 | 278020 1005 | somay2s | 105 | zeasst 1055 | somayos| 157 | ssises 120

M 35533 127 Max 20851 1080 Max 28851 1065 ax 39,501 1145

vy 303226 1070 vy 218837 1050 avg 2r8217 1050 vy 30224 ms

CEMs Data
Client Name Gulf NC Co., Ltd Location sy HRSG 12
Plant Name GNC
RunNo: 9 RunNo: 10 Run No: 11 Run No: 12
Date | Tme | Fowae | Temperaure | Oae | Time | Fownste | Temperaure | Oate | Time | Fowae | Temperawe | e | Tme | Fowse | Temperaure
e N N N

ouay25 | 1318 | 352505 1076 | sovayzs| 1330 | sasona 1130 | aomayzs | 1a00 | sserer 120 | covayzs | sz | saoses 124
ouay2s | 1319 | asa00 1004 | coways | 1ms0 | asor 1130 | aowayzs | 1601 | saezo 1120 | aowayes | saze | asnse0 1120
somay2s | 1320 | ssanr 1110 | somayzs| smer | sozeo | 1130 | somayzs | 1e02 | serono 119 | sowayzs | wazs | asoze 1055
Somay2s | 1321 | 35533 1110 | s0vay2s| 13e2 | aasazo 130 | s0may2s | 1403 | 336008 1115 | sowayzs | wzs | a0 1120
Somay2s | 1322 | 354653 110 | sovayzs| 13es | saraes 130 | somayzs | 1408 | 35716 13 | sovayzs | wzs | ssoze ms
ouay2s | 1323 | saa2u3 110 | sovayzs| 1zaa | saor0a 1065 | aomay2s | 1a0s | saeoee 1110 | sovayzs | waze | ssze0s ms
oay2s | 1324 | 340488 110 | sovayzs| 1zas | ssioe 1130 | aomay2s | 1a0s | saosar 1110 | sovayzs | w27 | sszeos ms
somay2s | 1325 | sa0.488 1056 | oowayzs | 1aas | ssress | 1120 | sowayos | seor | wsosas 1110 | cowayzs | saze | asizse s
0uay25 | 1326 | 338,000 110 | s0vays | 13er | asorze 1125 | s0May2s | 1408 | 3sm052 1110 | sowayzs | saze | asiser 114
Somay2s | 1327 | 3e0317 110 | sovay2s| 1348 | sassen 125 | s0may2s | 1400 | sasor2 1110 | sovay2s | w30 | ssz0e 10
ouay2s | 1328 | 3az707 115 | sovayzs| wmao | sarzs | 1125 | somayzs | w0 | saanor 13 | sovayzs | wm | sose 10
oay2s | 1320 | 339203 120 | somayzs| 1350 | saros 1120 | somayzs | rens | sasors s | sovayzs| sz | sserrs 10
ouay2s | 1330 | sean 124 |sovayzs| oo | serzs | 1120 | somayzs| sero | ssesss 115 | oowayes | wwas | asirse 110
ouay2s | 1331 | 45608 1063 | sovay2s | a5 | ssozie 1120 | somay2s | 1a1s | ssases 1120 | sowayzs | s | aspesr 1110
0uay2s | 1332 | 392697 130 | sovays | 1353 | ssozie 120 | s0may2s | 1414 | 3saner 1120 | sowayzs | sa3s | ssasrz 110
3ouay2s | 1333 | 328020 130 | sovayzs| 1550 | saozes | 1120 | sowayzs | wens | ssserr 120 | sovay2s | w3 | sssor 1
ouay2s | 1334 | 34173 131 |sovayzs| 1sss | ssipa0 | 1120 | sowmayzs | sers | ssazes 122 | somayzs| swar | sssoo | s
ouay2s | 1335 | sssars 1135 | ooways | sase | astan 1120 | aowayzs | 1en7 | asaase 1125 | oowayes | sz | aseeos s
somay2s | 1336 | sa1s5 1140 | sovay2s| wwsr | sssom | 105 | somayzs | aens | sssees 1125 | sowayzs | sz | sssar s
ouay2s | 1337 | 328020 135 | somay2s | 135 | ssosst 120 | s0aay2s | 1410 | ssannr 1125 | soway2s | a0 | aszzes ms
omay2s | 1338 | 32073 134 | sovayzs| 1350 | ssoss 120 | somay2s| 1420 | ssaon 1125 | sovayzs | wwar | ssize0 ms

ax 355,33 1140 Max sszs | w30 ax 35677 125 Max 356,010 124

v savars m2 A sz | e g 307,200 17 v 351988 1




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jan 25 Ambient Temperature (“C) 288
Calibration sheet No. :  C-100125-BKK_FS0519 Relative Humidity (%) 56.5
Digital Temperature D BKK_FS0519 Reference Temperature ID RYG_FS0681
Serial No. 1504025 Serial No. 201090014918
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate 13 May 25
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT Digital T Eror
Location MPE Pass / Fail
wc «c s
Calibration of Date 10-Jan-25 Barometric Pressure (mmHg) 7556 — Stack D o o = Pass
Next Cal. Date 10-Juk25 Relative. Humicity (%) 565 % % o = s
Temperature  (C°) 2838 50 50 o = Pass
Console Control Meter Data Reference Dry Gas Meter Data 100 100 o = Pass
Calioration No. C-100125-BKK_FS0518 Reference Dry Gas Meter ID BKK_FS1122 50 50 o = Pass
Dry Gas Meter ID BKK_FS0518 Serial No. A2003240 200 201 1 3 Pass
Serial No. 1504025 Correction Factor (Y) 1.0000 250 251 1 3 Pass
Model N XC-572-V Next Calibration D: 25-Feb-26 »
fodel No. fext Callbration Date o 200 o1 T = s
AH o Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Oy Gas Heter orfee 500 501 1 3 Pass
Correcton | Calloraton Probe 100 100 0 43 Pass
(m,0) Vi L) T Vi (Cters) T o | Aetm Factor Factor 20 o1 1 ) Pass
Final It Totel ey It Total ey e ey ) Ava »
15 1202 150.00 0.00 150.00 31.0 8329280 153.00 300 30.0 30.0 05757 44.7513 140 141 1 3 Pass
= 947 150,00 000 150,00 310 6330980 | 15300 310 310 310 05780 5143 Oven 100 100 0 3 Pass
% 661 w0 | oo | wom | o a0 | om0 | %20 20 520 05735 Gisiae 120 121 1 +3 Pass
B 518 150,00 000 15000 310 6334470 | 15500 320 320 320 09634 44,0350 140 141 1 43 Pass
120 ate 15000 000 15000 320 8336130 | 15300 320 320 20 09691 35021 Filter 100 100 0 3 Pass
A oo o 120 121 1 +3 Pass
¥ Ratioof teacing of reference o cy gas meter  tlerance forndivicul values + 0.02 rom average
. 140 141 1 +3 Pass
W@ O pressurs diferota that oquatos. 121,24 m of @ 26 C and 760 mm of mercury , mmH20): tolrance for individualvlues & .08 rom averago
Exit 0 0 0 +3 Pass
Procedure; 40 CFR 60APP AMETH SEC 5387 5 -
" e J\Lﬂ:%,\ 10 9 1 B ass
Catibrted by e e Approved by
Thir Warawat Pubpa) (hiNathapol Jiengwareemong) = = = = Pass
RYG Fieid Sevice Scentsi(3) G Field Senice Specialisi( Meter [ [ 0 +3 Pass
FORMND:F 08324 REUSONN:2 ISSUEDATE 90n 22 25 25 0 +3 Pass
50 51 1 +3 Pass
AUX 0 0 0 +3 Pass
2 25 0 +3 Pass
50 51 1 13 Pass

MPE : (Maximum permissible error

Calibrated by :

RYG Field Service Scientist (3)

Mr. Warawut Pubpa

Approved by :

FORM NO.: F 06-027

Mr.Natthapol Jiengwareewong

RYG Field Service Specialist (1)

REVISION NO.: 2

ISSUE DATE: 9 Feb 23




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 10 Jan 25 Nozzle Set ID. : BKK_FS0524
Calibration Sheet No. : C-100125-BKK_FS0524 Vernier Caliper ID.: BKK_FS1123
Nozzle Diameter (cm.) Hi- Lo (D, +D,+Dy) /3
Nozzle ID #
D, D, D, Ap Dag
1 0.318 0.318 0.318 0.000 0.318
2 0.472 0.474 0.475 0.003 0.474
3 0.545 0.540 0.540 0.005 0.5642
4 0.632 0.635 0.634 0.003 0.634
5 0.792 0.792 0.792 0.000 0.792
6 0.952 0.952 0.952 0.000 0.952
7 1.091 1.110 1.092 0.019 1.098
8 1.256 1.262 1.262 0.006 1.260
9 1.601 1.598 1.600 0.003 1.600
D, D,
Where ’
D,.D, D, = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm ;
Ap = Maximum distance between any two diameters,
must be < 0.100 mm
D,, =(0,+D,+D)/3
MEASUREMENT PLANE
-
Calibrated by Q%“"é Approved by

( Mr.Warawut Pubpa )

RYG Field Service Scientist (3)

(Mr.Natthapol Jiengwareewong )

RYG Field Service Specialist (1)

Type S Pitot Tube Calibration

Date Calibration  10-Jan-25 Due Date 10-Jul-25
Pitot ID BKK_FS0523 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al -0.2 -10° < al <+10° OK
a2 2.4 -10° < a2 <+10° OK
Bl 1.2 5°< Bl<+5° oK
B2 -1.6 -5°< B2<+5° OK
12 -1.1 - -
<] 0.2 - -
Z=Atany -0.018 Z <0.125" OK
W =Atan0 0.003 W <0.031" OK
Dt 0.308 0.188" to 0.375" OK
A/2Dt 1.494 1.05< PA/Dt< 1.5 OK
A 0.92 2.1Dt< A<3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Approved By : E

( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

Calibrated by ; =S ==
(Mr. Warawut Pubpa )
RYG Field Services Scientist (3)

FORM NO.: F 06-124  REVISION NO.: 0 ISSUE DATE: 25/12/23

REVIEW BY

APPROVED BY

NEXT CAL DATE.......24/.04/.2026




SARTORILS

Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate Calibration Certificate No. ~ 25BKL0003

This calibration certificate documents the

Object Electronic non-automatic weighing instrument
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

Manufacturer Sartorius

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W 08,

Type MSU224S-100-DU

This certificate relate and apply this equipment

Serial | QM Ident. no.
only.

31709552 | RYG_EN0003

Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, REVIEW BY
Rayong 21140, Thailand. o

Order no. 2230

APPROVED BY... T
Number of pages 4

NEXT CAL DATE
Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge

ens

Mr. Chonchai Inthana Kachen Lalee

Calibration certificate No.: 25BKL0003
Calibration Certificate

Calibration object

Single range instrument

Model MSU2248-100-DU

Serial Number 31709552

QM Ident. no | Inventory no. RYG_ENO0003 | -

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.
Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure
EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to S| unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 2|4

Calibration certificate No.: 25BKL0003
Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025
Temperature at place of calibration | Temp. diff. 24.7°C|0.3K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°K

Uncertainty of the weighing result Ugi(W) Ugi(W) =0.00013 g +3.42 - 10°° - R

Reforence note: The current uncertainty of measuremont i calcuiated by entering of the eading Rinta ths formula n relation (o ths, thero s no need for @
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an

Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Comments Humidity 62.3 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugl(Wrel
1% 2.2000 g 0.00014 g 0.0063 %
Measurement results | Measurement uncertainties P 50000 5000325 o005 %
Eccentricity 50 % 110.0000 g 0.00051 g 0.00046 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100g 5% 165.0000 9 0000699 000042 %
109 2009 Center 100.00009 100% 220.0000 0.00088 g 0.00020 %
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0001 g Back left 100.0001g Graphic realization of the relative uncertainty of | process
3 9.9999 g 200.0000 g Back right 99.9999 g
1 10.0000 g 200.0000 g Front right 99.9999 g Safety factor
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication 10
6 9.9999 g 200.0000 g |Alecc| max = 0.0001 g 5
7 10.0000 g 200.0000 g 3
8 10.0000 g 200.0000 g 2
9 10.0000 g 200.0000 g 1
10 10.0000 g 200.0001 g
5=0.00004g s =000005g
Error of indication
Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ] E k uE) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 12%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000g 1.0000g 0.0000 g 2.00 0.00013 g 0.013%
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 000014 g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 % Displayed example
100.0000 g 100.0001 g 0.0001g 2.00 000018 g 0.00018 % Process accuracy 100 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
Safety factor 3
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 % -
Maximum error of indication [Elmax = 0.0001 g Minimum sample weight 0.03809
Urel(E) s the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error £ is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration cerlificate | Interpretation of measurement resulls.
Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range:
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4 10310 Bangkok Version 6.5 Page 4|4




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 2Jun 25 Ambient Temperature (°C) 315
Calibration sheet No. : C-060225-RYG_FS0315 Relative Humidity (%) 455
Digital Temperature ID RYG_FS0315 Reference Temperature ID RYG_FS0681
Serial No. 1706091 Serial No. 201090014918
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate 13 May 25
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT
Digital T Error
Location MPE Pass / Fail
°C °C °C
Calibration of Date 6-Feb-25 Barometric Pressure (mmHg) 752 — Stack 0 0 0 13 Pass
Nex CalDat onugas Raae iy (4 455 = = 5 - B
Temperature  (C°) 315 50 50 0 3 Pass
Console Control Meter Data. Reference Dry Gas Meter Data 100 101 1 i3 Pass
Calibration No. C-060225-RYG_FS0315 Reference Dry Gas Meter ID BKK_FS1122 150 151 1 3 Pass
ry Gss Metr D v Fsoa1s SeraiNo nasozzdo o o 5 - -
SoriNo 1706001 Correcton Factr 1) 10000 e - 5 - S
Mocel No xes12y Next Calbraton Date 2sre s o o o - B
AH ) Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Oy Gas beter Orfiee 500 501 1 3 Pass
Corecton | Caliraton Probe 100 102 2 3 Pass
om0 wintes g m (Lers) T g ot actor actor
. e T Vi (Lters) T T AT £ Fact 120 121 1 43 Pass
Final i Total Final i o o) o) o) v Aria
15 12,07 150.18 0: 150.18 29.0 1164.4 1013.0 151.40 30.0 300 300 0.9938 44,6386 140 141 1 3 Pass
= 032 750,04 000 150,04 200 3806 | 1200 | 15060 300 300 300 0so71 aaaas Oven 100 101 1 3 Pass
50 655 150.10 0.00 150.10 290 15508 14000 150.80 300 300 300 0.9938 43,8652 120 120 0 13 Pass
& 510 15033 0.00 15033 290 17208 15700 15080 00 200 300 05921 424197 140 141 1 43 Pass
120 417 150.38 0.00 15038 200 1900.9 1750.0 150.90 300 300 30.0 0.9883 425111 Filter 100 101 1 +3 Pass
Avg. 0.9931 435752 120 121 1 13 Pass
¥ Ratioof eacing of rference o dry gas matar  olerance orncividual vlues + 002 fom average
140 140 0 13 Pass
AH@ - Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average
Exit 0 0 0 13 Pass
Procecre; 40 GFR60APP AMETH SEC 5387
- 10 10 0 3 P
caaedty  Soaksit Proisan pr Approveby Wt W} - - 5 5 Pa“
Pharsanphisul) TMrNathapol Jiengwareewong] = ass
RYG Field Service Scientist(4) RYG Field Service Specialist(1) Meter 0 1 -1 3 Pass
FORMNO.:F 06-024  REVISIONNO.:2 ISSUE DATE: 30 Jun 22 25 24 -1 13 Pass
50 49 -1 13 Pass
AUX [ [ [} +3 Pass
25 25 0 3 Pass
50 50 0 +3 Pass
MPE : (Maximum permissible error of measurement) aNuAawaIAgIRAuaINITIaRBaN 16
Calibrated by Approved by
( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong)
RYG Field Service Scientist (4) RYG Field Service Specialist (1)
FORMNO.: F 06-027 REVISION NO.:2 ISSUE DATE: 16/2/23
Type S Pitot Tube Calibration
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET . R
Date Calibration  24-May-25 Due Date 23-Nov-25
Calibration Date 6 Feb 25 Nozzle Set ID. RYG_FS0319 ot ID BKK_F50552 Inclinometer ID BKK_FS1131
Pitot SN - Vernier ID BKK_FS1405
Calibration Sheet No. : C-060225-RYG_FS0319 Vernier Caliper ID. BKK_FS1123
Nozzle Diameter (cm.) Hi - Lo (0,+D,+D)/3
Nozzle ID #
D, D, D, Ab Day Parameter Value Allowable Range Check
1 0.298 0.300 0.305 0.007 0.301 al 2.2 -10° < al <+10° OK
2 0.465 0.475 0.465 0.010 0.468 a2 3 -10°< a2 < +10 OK
B1 1.2 5°< Bl<+5° OK
3 0.605 0.605 0.605 0.000 0.605 < 5
B2 23 5°< B2<+5 OK
4 0.540 0.540 0.540 0.000 0.540 v 1.4 - -
5 0.770 0.760 0.765 0.010 0.765 ] 12 - -
Z=Atany 0.022 Z <0.125" o]
6 0.930 0.928 0.930 0.002 0.929 0
W =Atan 6 0.018 W <£0.031 oK
7 1.082 1.080 1.085 0.005 1.082 Dt 0.375 0.188" t0 0.375" OK
8 1.240 1.230 1235 0.010 1.235 A/2Dt 1173 | 105< PA/Dt< 15 OK
A 0.88 2.1Dt< A< 3Dt 0K
9 1.594 1.558 1.551 0.043 1.568
Certify that pitot tube/porbe meets or exceeds all specifications,
o crieria and/or applicable design features and is hereby assigned a pitot tube
Where 2 D, certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.
D, D, D, = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. T
Ap = Maximum distance between any two diameters,
must be < 0.100 mm
D..y =(0,+D,+Dy)/3

MEASUREMENT PLANE

Calibrated by Approved by

( Mr. Saksit Phaisanphisut ) (Mr.Natthapol Jiengwareewong )

RYG Field Service Scientist (4) RYG Field Service Specialist (1)

Calibrated by :
( Mr.Prasert.Surakhan)
Enviro Field Services Scientist (3)

Approved By :

(Mr.Samart Roo-ngan)
Enviro Field Services Specialist (1)

FORM NO.: F 06-124  REVISION NO.: 0 ISSUE DATE: 25/12/23
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CALIBRATION LABORATORY SITHIPORN
451-45/1 sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel. +86 2433 8331 Email : calibration@sithiphom.com
Cert. No. : ACC24055
Pages : 1lef3
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: Ce te
Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178124 REVIEW BY
ID No.: RYG_FS0216
APPROVED BY
Condition As Found : GOOD NEXT CAL DATE. . 22-06t-25
Customer : ALS LABORATORY GROUP (THAILAND} CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Lo tion: -
Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 18 OCTOBER 2024
Calibration Date : 22 OCTOBER 2024
Date of Issue : 24 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Ap_roved by :
<« -
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

i

SITHIPORN ASSOCIATES CO., LTD. /\
CALIBRATION LABORATORY SITHIPORN A
45+4511 Sirinthorn Road, Bangbumr u, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Emait: calibration@sithiphorn.com mmﬁ:ﬁz

Cert. No. : ACC24055

Job No. : VC68ACO015

Pages : 20f3
Calibration Procedure : CP-AC-03

Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calil was d using the

microphone.

Condition of this resnlt of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076  EEL.BP 20/0267 15-FEB-25
Digital Multimeter 33461A MY60024273 EEL.BF 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001- 4 05-FEB-25
Audio Analyzer AVR-3360A  V744B6069 EF-0009-24 09-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i i system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO., LTD. /
A
CALIBRATION LABORATORY SITHIPOR w
4514511 Sirinthorn Road, Bangbumr©u, Bangplud, Bangkok, 10700 Thailand associates
Tel +66 24338331 Email: calibration@sithiphom.com NSCTISITIS 17025
CAUIBRATION 0334
Cert. No, : ACC24055
Job No. : VC6SACO015S
Pages : 3of3
Result of calibration :

1 Sound pressure level

Specified sound Measured Deviated Acceptance

pressure level value value Uncertainty limit

(dB) {dB) (dB) (dB) (dB)

94 94.19 0.19 0.14 040

2. Frequency

Specified Measured Deviated Acceptance

Frequency value value Uncertainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.3 0.1 0.1 1.0

3. Total distortion

Measured value ( % ) Uncertainty ( % ) Acceptance limit ( % )
1.82 0.10 30

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k& =

or any value ing i iding a lavel of ds of i 95 %

End of Calibration Certificate

=Lkt

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
451-451{1 Sirinthom Road, Bangbumy, Bangplud, Bangkak, 10700 Thailand
Tel. +66 2433 8331 Email : calibration@sithiphorn.com
Cert. No. : ACL25102
Pages : 1of8
N S mpe 48 e vELE
LELIIEIT 2™ 8
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00296515 /179119 /87526
ID No.: RYG FS0432
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (23.0 £3) °C REVIEW BY ..o
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20) %
APPROVED BY ...
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025 NEXT CAL DATE
Date of Issne : 30 JANUARY 2025 |
Calibrated by : Nathakomn Pisutpaisan
Approved by : w\/
7 Rt
{ Than Petchurai )
This certi is issued in d; with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACL25102
Job No. : VC68AC0064

Pages : 3of8
Calibration Procedure : CP-AC-01
Summa of Measurement Result :
Calibration Methed :
This equipment was calibrated by follow C-61672-3 (2013) Standard for  und level meter (SLM). Uncertainty Maximumr-permitted
The SLM had tests to A ical and signal tests of freq ighting with Anechoic chamber and Parameter unc rtainty
Standard Instruments. B measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
Condition of this result of calibration = 3.A ical signal tests of freq 2
1. Reference Standard Instruments : 125 Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 0.3 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 0.3 0.7
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25 4 Elec ‘cal signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25 For 10 Hz to 4 kHz 03 0.6
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 344614 MY60024273  EEL.BP22/0267 15-FEB-25 For > 10 kHz to 20 kHz 03 1.0
Programmable Atteguator MAT-1070 62100114 EF-0008-24  05-FEB-25 5. Frequency and fime weightings at 1 02 02
Condenser Microphone 4180 2977900 AA-1001-24  12FEB25 6. Long - term stability o1 01
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25 7. Level linearity on the reference level range 02 03
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8- Level linearity including the level range control 02 03
3. This certificate is traceable to the i system of unit maintained at : 9. Tone burst response 02 03
10. Peak C sound level 0.2 0.35
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability 01 0.1
7o RIS sy
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY

associates

Cert. No. : ACL25102

Job No. VCE8ACO064
Page : 4of8
Result of calibration :
1. Absolate sensitivity
Reference Measured Acceptance
Acoustic Signal Valuc Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 939 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
{dB)
142

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee

Frequency Weighting
Weighting (dB)
A - weight 10.8
C- weight 173
Flat 23.0

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Froquency ~ Deviation from various frequency weighfing response curve ({B)
(Hz) Flat C-weight  A-weight Aceeptance
Limits
125 02 02 02 +15
1000 00 00 00 +10
8000 02 02 02 5.0

7oA.

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

Frequency

(1) Flat

63 0.1
125 0.0
250 0.0
500 0.0
1000 0.0
2000 0.0
4000 0.0
8000 0.0

5. Frequency and time weightings at 1 kHz

C-weight

-0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1

5.1 Frequency weightings at 1 kHz

Anticipated
Frequency Value
‘Weighting (dB)
A - weight 94.0
C - weight 94.0
Flat 94.6
5.2 Time weighting at 1 kHz
Anticipated
Frequency Value
Weighting (dB)
Fast 94.0
Slow 94.0
Leq 94.0

6. Long - term stability

SLM Display SLM Display

Frequency
‘Weighting
A - weight

at intial
(dB)
94.0

A-weight

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
94.0
94.0

at final
(dB)
94.0

Cert. No. : ACL25102
Job No. : VC68AC0064
Pages : Sof8

Deviation from various frequency weighting  ponse curve (dB)

Acceptance
Lmits
+2.0
£1.5
*1.5
+1.5
+1.0
+2.0
+3.0
+5.0

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 *0.2
0.0 *02
0.0 +0.2

Deviated
Value Limits
(dB) (dB)

0.0 +0.1
0.0 £0.1
0.0 +0.1

Acceptance

Deviated Acceptance
Value Limits
(dB) (dB)

0.0 +0.3

7 A
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The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2

d of

or any value following

ing a lavel of

End of Calibration Certificate

95 %
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Pages : Tof8
Pages : 6of8
7. Level linearity on th- reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits Anticipated ~ Measured Deviated Accepiance
(dB) (d8) (a8) (48) Range Value Value Valy Limits
137.0 137.0 00 £11 & e .
136.0 1360 00 +11 (aB) (4B) (d8) (48)
135.0 135.0 0.0 +1.1 130 94.0 94.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 1.1 Anticipated  Measured Deviated Acceptance
1320 132.0 00 *11 Range Value Value Value Limits
131.0 1310 0.0 +1.1 B @B
129.0 128.0 0.0 +1.1 (dB) (a8) (48) (a8)
1240 124.0 0.0 111 130 29.0 28.8 0.2 +1.1
119.0 119.0 0.0 +11
1140 1140 0.0 1.1 9. Tone burst response
1090 109.0 0.0 +1.1 Time Tone burst Anticipated Measured Deviated Acceptance
104.0 104.0 0.0 1.1 duration, Tb Cyele Value Value Value Limits
99.0 99.0 0.0 11 Weighting (ms) (aB) (dB) (dB) (dB)
940 940 g~° * :: 0.25 1 108.0 1079 0.1 15;-50
89.0 8.0 0 *1 Fast 2 8 117.0 1170 0.0 1.0;-25
g0 sag 00 s 200 800 134.0 1340 0.0 2.0
79.0 790 0.0 +1.1 ! ) ) )
74.0 74.0 0.0 11 Slow 2 8 108.0 108.0 0.0 55-5.0
69.0 69.0 0.0 +1.1 200 800 127.6 127.6 0.0 +1.0
64.0 64.0 00 i11 025 1 99.0 98.9 0.1 15550
38.0 59.0 0.0 +1.1 SEL 2 8 108.0 108.0 0.0 1.0;-25
54.0 539 0.1 +1.1 200 800 128.0 128.0 0.0 +L.0
49.0 49.0 0.0 *1.1
44.0 4.0 0.0 +1.1
39.0 389 0.1 *1.1
34.0 339 0.1 =11
30.0 29.9 0.1 L1
29.0 28.9 0.1 L1
280 279 0.1 +1.1
270 26.9 0.1 =11
26.0 259 -0.1 +1.1
25.0 24.9 0.1 +1.1
ALl 7 S
SITHIPO Rw SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACL25102
Job No. : VC68ACOU64
Pages : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value L ts
tes signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
One 1334 1333 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
- REVIEW BY
Positive half cycle 1354 1352 0.2 2.0
Negative half cycle 1354 1352 02 2.0
APPROVED BY
11. Overload indication NEXT CAL DATE 19/03/26
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle o e-half cycle (dB) (dB)
89.5 89.5 0.0 *1.5
12. High level stability
SLM Display  SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 03
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451-451{1 Sirinthom Road, Bangburnny, Bangplud, Bangkok, 10700 Thailand
Tel, +66 2433 8331 Email : calibration@sithiphom.com

Cert. No. : ACL25101

Pages : 1of8
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL~42 / Microphone UC-52 / Proamplificr NH-24
Serial No.: 01173610/ 143485 /22619
ID No.: RYG_F50389
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
ANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (230 +£3) °C
Pressure : (1013 23 ) kPa REVIEW BY ..o
Relative Humidity : (500 £20 ) %
APPROVED BY .....ccooovoiiiiiiinni
Received Date : 14 JANUARY 2025
Calibration Date : 27-29 JANUARY 2025
. 26/ 01/ 2026
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE.... 0 0 2000
Calibrated by : Nathakorm Pisntpaisan
Avproved by : w/
«
( Thanakul Petchurai )
This i is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25101

Job No. : VCG8AC0064

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM'’s display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210 MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital M~ eter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 .BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42K Al 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i d
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

1 system of unit at:




SITHIPDORN SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25101
JobNo. : VC68ACH064 ﬁ::' NNQ“ 3%2:0“
Pages : Jof8 Page : 4of8
Summa of Measurement Result : Result of calib tion :
1. Absolute sensitivity
Uncertainty  Maximum-permitted Reference Measurod Acceptance
Parameter «B) uncertainty of Acoustic Signal Value Deviation Limit
measuremeat (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 02 N/A 939 (93.94) 93.9 0.0 +0.3
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ighting 2. Self-generated noise
125Hz 03 06 2.1 Normal test
1000 Hz 03 0.6 Measured Value
8000 Hz 03 0.7 (dB)
4. El signal tests of ightings 188
For 10Hz to 4kHz 03 0.6
For>4kHzto 10 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz 0.3 1.0 Frequency Weighting
5. Frequency and time weightings at 1 kHz 0.2 02 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 163
7. Level linearity on the reference level range 02 03 C - weight 221
8. Level linearity including the level range control 02 03 Flat 280
9. Tone burst response 0.2 03 3. Acoustical signal tests of frequency weightings
10. Peak C sound level 02 035 Meter free-field acoustic response at a lovel of 84 dB
11. Overload indication 02 0.25
12. High level stability o1 o1 Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight  A-weight foecpiance
Limits
125 04 04 04 +15
1000 01 0.1 0.1 1.0
8000 02 02 02 +5.0
o Aheh- o I/
SITHIPORN SITHIPORN ASSOCIATES SITHIP ORN SITHIPORN ASSOCIATES
J CALIBRATION LABORATORY J CALIBRATION LABORATORY

associates

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to 1 kHz.

requency
(1z) Flat
63 0.0
125 0.0
250 0.0
500 0.0
1000 0.0
2000 0.0
4000 0.0
8000 0.0

C-weight

0.1
0.1
0.0
0.1
0.0
0.1
0.1
0.1

5. Frequency and time weightings at 1 kHz

5.1 Frequency weightings at 1 kHz

Frequency
Weighting
A - weight
C - weight
Flat

5.2 Time weighting at 1 kKkz

Frequency
Weighting
Fast
Slow
Leq

6. Long - term stability
Frequency
Weighting
A - weight

Anticipated
Value
(dB)

94.0
94.0
94.0

Anficipated
Value
(dB)

94.0
94.0
94.0

SLM Display SLM Display

at initial
(dB)
94.0

A-weight

0.0
0.0
00
0.0
0.0
0.1
0.0
0.1

Measured
Value
(dB)

94.0
94.0
94.0

Measured
Value
(dB)

94.0
94.0
%4.0

at final
(dB)
94.1

Cert. No. : ACL25101
Job No. : VC68ACO064

Pages : 5of8

Deviation from various frequency weighting response curve (dB)

Acceptance
Limits
2.0
£1.5
+L.5
+1.5
*1.0
+2.0
£3.0
+5.0

Deviated
Value Limits
(dB) (dB)

0.0 +0.2
0.0 +02
00 +02

cceptance

Deviated
Value
(dB)

Acceptance
(dB)

00 +0.1
0.0 *0.1

Deviated
Value
(dB) (dB)

0.1 +03

7 AR

Acceptance

associates

7. Level linearity on the reference level range

Anticipated
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
119.0
140
109.0
104.0

99.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0

Measured
Value
(dB)
137.0
136.0
135.0
134.0
133.0
132.0
131.0
129.0
124.0
118.1
114.0
109.0
104.0
9.0
94.0
89.0
84.0
79.0
74.0
69.0
64.0
59.0
54.0
49.0
4.0

39.0
34.0
29.9

90
28.0
269
26.0
24.9

Cert. No. : ACL25101
Job No. : VCGS8ACH064

Pages : 6of8

Deviated Acceptance
Value

Limits
(dB)
+1.1
=11
1.1
*1.1
*1.1
+1.1
+1.1
1.1
+1.1
+ 1.1
=11
1.1
*1.1
+1.1
*1.1
+1.1
11
+1.1
1.1
*1.1
*1.1
*1.1
*1.1
L1
*11
1.1
£1.1
+1.1
+11
1.1
*1.1
+1.1
+1.1

» BT
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Job No. : VC68ACOUG4 JobNo. : VC68AC0064
es . Pages : 8of8
Pages  : 7of3 10. Peak C sound level 'g
) Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in V ue Value, Lepeak Value Limits
Anticipated ~ Measured  Deviated  Acceptance test signal (d8) (dB) (d8) (dB)
& e Valne var v L Continuous 130.0 130.0 00 £3.0
-8 e ue ionis One 1334 1334 00 43.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated  Measured  Deviated  Acceptance Cte“ sigual (dB) (dB) (a8) (dB)
ontinuous 133.0 1330 0.0 2.0
e Vatue Value Value Limits Positive half cycle 1354 135.1 03 20
(dB) (dB) {dB) (dB) Negative half cycle 1354 135.1 €03 2.0
130 29.0 289 0.1 *1.1
9, Tone burst response 11. Overload indication
Time Tont-: burst Anticipated Measured Deviated Acceptance Measured value (dB ) Deviated Acceptance
Weightng duration, Th Cycle Value Value Value Limits Positive Negative Value Limits
(0";55) : (1;':0) (dB) (dB) (dB) one-halfcycle  ehalfcycle  (dB) (dB)
. 108.0 0.0 3-5.¢
2550 896 89.6 0.0 15
Fast 2 8 117.0 117.0 0.0 L0;-25
200 800 1340 134.1 .1 +1.
0 L0 12. High level stability
Slow 2 8 108.0 108.0 0.0 15;-50
200 800 127.6 1276 0.0 *1.0 s . N
SLM Display  SLM Display Deviated Acceptance
0.25 1 99.0 98.9 0.1 15;-50 F .
requency at initial at final Value Limits
SEL 2 8 1.0 08.0 0.0 1.0;-25 Weighting
200 800 128.0 128.0 0.0 +1.0 (dB) (dB) (d5) (dB)
A - weight 137.1 137.0 0.1 +0.3
The reported uncertainty is based on a standard uncertainty multiplied by coveraze factor k =2
or any value foll g ding a lavel of of 95 %
End of Calibration Certificate
7 o e BFhh
Pagelof3. Page2of3.
Certificate of Calibration Certificate No : 25-ACT-010
Customer Request No : Req-2025-0091
Name : ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-010 Sound pressure level Calibration Results : Without Adjustment
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0091 Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
Result
Bangkok 10250 (dB) Measured | Deviated value [ Measured | Deviated value (+dB) Class 1 (+dB)
Unit Under Calibration Details 94 dB /1000 Hz 94.11 0.11 0.13 025 Pass
Measurement item : Acoustic Calibrator Class : 1
Manufacturer : RION Range : 94 dB / 1000 Hz Frequency of Sound pressure level
Model : NC-74 Instrument Status : Used Calibration Range Without Adj Adj Uncertainty | Acceptance limit
Result
Serial Number 34178121 (Hz) Measured (Hz)| Deviated Measured (Hz)| Deviated (= %) Class 1 (%)
D L RYG FS0213 94 dB /1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
Calibration Environment and Details ey
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Temperature 1(23£2°C)
APPROVED BY Calibration Range Without Adj Adj Uncertainty [ Acceptance limit
Humidity 1 (50 £ 20 %RH ) Result
16/01/26 (Hz) Measured (%) Measured (%) (%) Class 1 (%)
Barometric Pressure (1013 £10.0 hPa ) NEXT CAL DATE. 101/
94 dB /1000 Hz 1.21 - 0.40 25 Pass
Received Date

Calibration Date
Location of Calibration

Calibration Procedure

: 15 January 2025
: 16 January 2025
: LAB 1 Acoustic

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This providoes of to national standard, and to the

realization of the international System of Units (SI).

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of

confidence approximately 95 %.

Calibrated By :

Mr. Noppadon Luangart

Approved By :

Service Calibration Engincer

Issue Date :

Mr. Pacit Mathavorn

Calibration Engincer Supervisor

16 January 2025

The results related only to the item calibrated. The cerificate shall not be reproduced except in fl, without writien approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24

Note :

Function

Maximum-permitted

Uncertainty of measurement

Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was [EC60942:2017 Class |

libration results exclude the

- The calibration results exclude the microphone volume correction

The results related only o the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.03 Issue date 5/6/24.
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Certificate No : 25-ACT-010
Request No : Req-2025-0091

Decision Rule for Statements of Conformity

‘The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit

Pass’ = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurcment at 95% exceeds the limit.
Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit

End of Calibration

‘The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.03 Issue date 5/6/24







SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sicinthorn Road, Bangbumry, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 833} Email: calibration@sithiphorn.com

SITHIPORN

NSCTISTS 17025
CAUBNATION 0394

Cert. No. : ACL24418
Pages : 1lof8

N Mo ° »c
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : 'NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623387/ 198634 /26415
ID No.: RYG_FS80612
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperatare : (230 £3) °C
Pressure : (1013 £3) kPa REVIEW BY
Relative Humidity : (500 +20) %
Received Date : 12 DECEMBER 2024
Calibration Date : 23 - 24 DECEMBER 2024
Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE
Calibrated by : Nathakom Pisutpaisan
Ap-roved by : 7—-» W\/\
.
{ Thunakul Petchurai )
‘This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

A

SITHIPO RNJ
4514511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok. 10700 Thailand associates
Tel +6624338331  Email: calibration@sithiphorn.com NSCTISHTIS 17025
'CALIBRATION 0334
Cert. No. : ACL24418
Job No. : VC68ACO051
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level (SLM).
The SLM had tests to A ical and Electrical signal tests of freq ighting with Anechoic chamber and
Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No.
‘Waveform Generator 33210A MY48017076
‘Waveform Generator 33511B MY52302742
Digital Multimeter 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAL 34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 2140267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267  15-FEB-25

EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

at:

3. This certificate is traceable to the i system of unit
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

7 2 Sofn

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPOR N)

45+4531 Sirinthorn Road, Bangbumiry, Bangplud, Bangkok, 10700 Thailand associates

Tel +86 2433 8331 Email: calibration@sithiphom.com NSC-TISHTIS 17025
CALIBRATION 0394

Cert. No. : ACL24418
Job No. : VC68AC0051
Pages : 30f8

Sum of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise 02 NA
3.A ical signal tests of fi ighti
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For>4kHzto 10kHz 03 0.7
For > 10kHz to 20 kHz 0.3 10
. Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035
11. Overload indication 02 025
12, High level stability 0.1 0.1

o beSof




SITHIPOR ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

A

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A

SITHI_PORw SITH!PORw
45145 Sirinthorn Road, Bangbumr©y, Bangplud, Bangkok, 10700 Thailand associates 45+ 451fi Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand associates
Tel +66 2433 8331 Email : calibration@sithiphom.com ;“m':‘:ﬂ‘s;x Tel. +66 2433 8331 E£mail : calibration@sithiphom.com mﬁxsﬁ:
ce < iz s
Job Ni VC68ACO051
page s0f8 Pages : 5of8
4 _lectrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolate sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat Cweight  Acweight Acoeptance
Acoustic Signal Value  Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 .1 0.1 0.0 20
93.9(93.94) 939 0.0 .3 125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 £1.5
2. Self-generated noise 500 0.0 0.0 0.0 *1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
Measured Value 2000 0.0 0.0 00 20
(dB) 4000 0.0 0.0 0.0 +3.0
146 8000 0.0 0.1 0.1 +5.0
. "he microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kiz
Frequency Weighting 5-1 Frequency weightings at 1 kHz
Weighting (daB) Anticipated ~ Measured ~ Deviated  Acceptance
A - weight 11.6 Frequency Value Value Value Limits
©- weight 180 Weighting (4B) (aB) (a8) (dB)
Flat 20 A - weight 94.0 9.0 00 +02
U I C - weight 94.0 94.0 0.0 +£02
3. Acoustical signal tests of frfaqnency weightings Flat 040 040 00 £02
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve {dB) 5.2 Time weighting at 1 kHz
(Hz) ~ N Acceptance
Flat C-weight A-weight Limits Anticipated Measured Deviated Acceptance
125 05 05 05 15 Frequency Value Value Value Limits
1000 02 02 02 £10 Weighting (dB) (dB) (dB) (dB)
8000 0.7 0.6 06 +5.0 Fast 94.0 94.0 00 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight X . X +0.
- W’ ~ gh 94.0 94.0 0.0 03 -
SITHIPORN ASSOCIATES CO., LTD. /‘ SITHIPOR ASSOCIATES CO,, LTD. /\
CALIBRATION LABORATORY SITHIPORN, A CALIBRATION LABORATORY SITHIPORN) A
454517 Sifinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand associates 454511 Sirinthom Road, Bangbum u, Bangplud, Bangkek, 10700 Thailand associates
Tel 166 2433 8331 Cmail : calibration@sithiphom.com xxx:zﬁ Tel. +66 2433 8331 Emnail: calibration@sithiphorn.com ;Sfu".‘““"“; "‘f_‘;’;
Cert. No. : ACL24418 Cert. No. : ACL24418
Job No. : VC§8ACH051 Job No. : VC68AC0051
Pages : 6of8 Pages  : 7of3
7. Level linearity on the reference level range
Anticipated  Measured Deviated  Acceptance 8. Level linearity including the level range control
Value Valu Value Limits .
(dB) (dB) (B) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 411 Range Value Value Value Limits
136.0 136.0 0.0 %11 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1 130 94.0 94.0 0.0 *1.1
134.0 134.0 0.0 +1.1
133.0 133.0 00 =11 Anticipated Measured Deviated Acceptance
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 £11 Range Value Value Value Limits
129.0 129.0 0.0 1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 +1.1 130 29.0 290 0.0 1.1
119.0 119.0 0.0 +1.1
114.0 114.0 00 +1.1 9. Tone burst response
.0 109.0 00 ®L1 Time Tone burst Anticipated ~ Measured Deviated ~ Accep ce
1040 1040 00 +1.1 X o
9.0 99.0 00 +1. Weighting d“'?:’:; T Cycle 2’:1]:: :’:1]:‘; :’::‘: I(“‘:;“)s
94.0 94.0 0.0 *1.1
89.0 890 00 £11 025 1 108.0 107.9 0.1 15550
84.0 84.0 0.0 11 Fast 2 3 117.0 117.0 0.0 1.0;-2.5
79.0 790 0.0 *1.1 200 800 134.0 134.0 0.0 *1.0
740 74.0 0.0 1.1 Slow 2 8 108.0 108.0 0.0 1.5;-50
6.0 69.0 0.0 1.1 200 800 127.6 127.6 0.0 +1.0
640 640 00 =11 025 1 99.0 989 0.1 15550
9.0 9.0 00 +11 SEL 2 8 108.0 108.0 0.0 10525
540 939 ol =L 200 800 128.0 128.1 0.1 *10
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + .1
39.0 389 -0.1 +1.1
34.0 339 -0.1 *11
30.0 30.0 60 =11
29.0 29.0 0.0 +1.1
280 28.0 0.0 11
270 270 00 *1.1
26.0 26.0 0.0 +1.1
25.0 251 0.1 +1.1

oo boPe
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514531 Sirinthorm Road, Bangbum y, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphom.com

10. Peak C sound level
Number of cycle Anticipated Measured Devi
in Value V ue, Lepeak Value
test signal (dB) (dB) (dB)
Continuous 130.0 130.0 0.0
One 133.4 133.3 0.1
Number of cycle Anticipated Measured Deviated
in Value Value Value
test signal (dB) (dB) (dB}
Continuous 1330 133.0 0.0
Positive half cycle 135.4 1352 0.2
Negative half cycle 1354 1352 0.2
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB)
89.6 89.5 0.1 *1.5
12. High level stability
SLM Display  SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

SITHIPOR /}‘\

N
associatesJ

MSC-TISHTIS 17025
CALIBRATION 0394

Cert. No. : ACL24418
Job No. : VC68ACH051
Pages : 8 18

Acceptance
Limits
(dB)

+2.0
2.0

Acceptance

Limits
(dB)
0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any valuc following i iding a lavel of confidence of

End of Calibration Certificate

95 %
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-481/1 Sirinthorn Road, Bangbumru, Bangplud, Bargko, 10700 Thaitand
Tel. +66 2433 8331 Ernail : calibration@sithiphom.com

SITHIPORN

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623388 / 198635 /26416

ID No.: RYG F80613

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN UANG,
BANGKOK, 10250 THAILAND.

Location :
Ambient Temperature : (230.+3) © REVIEW BY ..o
Pressure : {1013 £3) kPa
Relative Humidity : {500 £20) %
APPROVED BY .......ooooiiiiiiiiiiiis

Received Date : 12 DECEMBER 2024
Calibration Date : 23 - 24 DECEMBER 2024
Date of Issue : 26 DECEMBER 2024 NEXT CAL DATE..23/.12/.25............

Calibrated by : Nathakorn Pisutpaisan

o 7 p il

. -
( Thanakul Petchurai )

This certif is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD. \
CALIBRATION LABORATORY SITHIPORN, A
45451/ Sirinthorn Road, Bangburmniy, Bangplud, Bangkok, 10700 Thailand associates J
Tel+6624338331  Email: calibration@sithiphom.com TS 17025
Cert. No. : ACL24419
Job No. : VC68ACH051
Pages : 20f8
Calibration Procedure : CP-AC01
Calibration Method :
This equipment was cali y follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SI.M had tests to A tical and Electrical signal tests of ighting with Anechoic chamber and
Standard Instruments,

For tests results of cach items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210 MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY 2302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter "3461A MY53220076 EEL.BP 20/0267 1 -FEB-""
Digital Mul ©  ter 34461 MY 60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2577900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAID 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is raceable to the i i system of unit maintained at :
.1 National Institute of Metrology (Thailand)}
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

7 LSt -
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SITHIPORN ASSOCIATES CO,, LTD. \
CALIBRATION LABORATORY SITHIPOR Nj A
451-451/1 Sirinthorn Road, Bangbumiry, Bangplud, Bangkok, 10700 Thailand associates

Tel +86 2433 8331 Email: catibration@sithiphorn.com NSC-TISITIS 17025

‘CALIBRATION 0394
Cert. No. : ACL24419
Job Na. : VCGS8ACO0051
Pages : 3of8

Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A
3.A ical signal tests of ight
125 Hz 03 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of ighti
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 L0
5. Frequency and time weightings at 1 kiz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

7 ple -




SITHIPORN ASSOCIATES CO.,LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

CALIBRATION LABORATORY SITHIPORN) SITHIPORN,
45+ 4511 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates 4514511 Sirinthorn Road, Bangbumny, Bangplud, Bangkok, 10700 Thailand associates
Tel +66 2433 8331 Ernail : calibration@sithiphorn.com mmt‘&ix Tel +66 2433 8331 Emait: calibration@sithiphorn.com ;“.ﬁ..'ﬁu‘ﬁ
Cort.No. :  ACL24415 Cert. No. : ACL24419
Job No. VCE8ACO0ST Job No. : VC63AC0051
Page dor8 Pages : 5of8
4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-weight A-weight Acoeptance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 0.1 0.0 2.0
93.9(93.94) 93.9 0.0 0.3 125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 +1.5
2. Self-generated noise 500 0.0 0.1 0.0 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 *1.0
Measured Value 2000 00 01 0.0 2.0
(dB) 4000 0.0 0.0 0.0 +3.0
142 8000 0.0 0.1 0.1 *50
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated ~ Measured Deviated  Acceptance
A - weight 126 Frequency Value Value Value Limits
© weight 191 Weighting (a) (d8) (dB) (a8)
Flat 26 A~ weight 94.0 94.0 00 £02
. . P C - weight 94.0 94.0 0.0 0.2
3. Acoustical signal tests of frequency weightings Flat 540 940 00 o2
Meter free-field acoustic responsc at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) Flat C-weight A-weight Ao;j:::m Anticipated ~ Measured Deviated Acceptance
125 05 06 06 £15 Frequency Value Value Value Limits
1000 o1 o1 02 £10 Weighting (dB) (dB) (dB) (dB)
8000 0.8 08 0.3 450 Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 £0.1
Leq 94.0 94.0 0.0 %0.1
6. Long - term stability
SLM Display SLM Display = Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 . +0. 2 Q {
7: W’ . ight 0.0 0.3 /_? .
SITHIPOR ASSOCIATES CO,, LTD. !\ SITHIPOR ASSOCIATES CO., LTD. A
CALIBRATION LABORATORY SITHIPORN, - A CALIBRATION LABORATORY SITHIPORN, - A
45+ 451/t Sirinthorn Road, Bangbumru, Bangpludi, Bangkok, 10700 Thailand associates 4514511 Sirinthorm Road, Bangbumru, Bongplud, Bangkek, 10700 Thailand associates
Tel. +66 2433 8331 Email : calibration@sithiphom.com xﬁ::;gﬁ Tel. +66 2433 8331 Email: calibration@sithiphorncom fnﬁr‘:;ﬁ
Cert. No. : ACL24419 Cert. No. : ACL24419
JobNo. : VC68ACO051 Job No. : VCG8AC0051
Pages : Gof8 Pages : 7of8
7. Level linearity on the reference level range
Anticipated  Measured Deviated  Acceptance 8. Level linearity including the level range control
Value Value Value Limits - .
(dB) (dB) (dB) (aB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 211 Range Value Value Value Limits
136.0 136.0 0.0 +1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1 130 94.0 94.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 + LI Anicipated Measured Deviated Acoeptance
132.0 132.0 0.0 +1.1
1310 131.0 00 £11 Range Value Value Value Limits
1290 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
1240 1240 0.0 +1.1 130 29.0 289 -0.1 #1.1
119.0 1190 0.0 +1.1
1140 114.0 0.0 +1.1 9. Tone burst reeponse
109.0 109.0 00 =11 Time Tone burst Anicipated  Measured  Deviated  Acceptance
04.0 04.0 0.0 £1.1 ) o
99.0 99.0 00 £11 W ghting d'“?::; T Cyle :’::;'j :’:B“j :’::: I(“‘;';“:
94.0 94.0 0.0 *11
89.0 89.0 00 L1l 025 1 108.0 107.9 0.1 5,50
84.0 84.0 0.0 111 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
79.0 79.0 0.0 +1.1 200 800 134.0 134.1 0.1 +1.0
74.0 74.0 0.0 +1.1 2 8 108.0 108.0 0.0 5;5-5.0
6.0 6.0 00 11 Slow 200 800 127.6 1276 00 10
64.0 640 00 =L1 025 1 99.0 989 0.1 15;-5.0
590 590 00 *L1 SEL 2 8 108.0 1080 00 10;-25
4.0 340 00 =L 200 800 128.0 128.1 0.1 +1.0
49.0 490 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 00 +1.1
340 340 0.0 +1.1
300 300 0.0 +1.1
29.0 289 0.1 +1.1
28.0 280 0.0 +1.1
270 26.9 0.1 +1.1
26.0 25.9 .1 +1.1
250 24.9 0.1 +1.1

o LS -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel+6624338331  Email: calibration@sithiphorn.com

10. Peak C sound level

Number of cycle Anticipated Measured
n Value Value, Lepeak
test signal (dB) (dB)
Continuous 130.0 130.0
One 1334 133.3
Numbser of cycle Anticipated Measured
in Value Value
test signal (dB) (dB)
Continuous 133.0 133.1
Positive half cycle 1354 1352
Negative half cycle 1354 135.2
11. Overload indication
Measured value (dB ) Deviated
ositive Negative Value
one-half cycle  one-half cycle (dB)
89.6 895 0.1
12. High level stability
SLM Display ~ SLM Display
Frequency at initial at final
Weighting (dB) (dB)
A - weight 1370 137.0

SITHIPOR

associates

A

NSC-TISLTIS 17025
CALIBRATION 0394

Y

Cert. No. : ACL24419

Job Ne. : VC68ACO051
Pages : 8of8
Deviated Acceptance
Value Lt
(dB) (dB)
0.0 £3.0
0.1 +3.0
Deviated Acceptance
Value Limits
(dB) (dB)
0.1 2.0
02 2.0
0.2 2.0
Acceptance
L 'ts
(dB)
+1.5
Deviated Acceptance
Value Limits
(dB) (dB)
0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
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Equipment : SOUND LEVEL ME
Manufacturer : RION
Model : NL~42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597167 /179118 /87525
ID No.: RYG_FS0437
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : o
Ambient Temperature : (230 £3) oC REVIEWBY ..o,
Pressure . (1013 £3) a
Relative Hamidity : (500 £20) %
APPROVED BY ..ot
Received Date : 21 NOVEMBER 2024
il i H 11 DECEMBER 2024
Calibration Date NEXT CAL DATE..... 11/12 /25 ...........
Date of Issue : 11 DECEMBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :
g .
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Cert. No. : ACL24392
Job No. : VC67AC0168

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Stan. or sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weightin _ with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Gen 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY<3220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-107¢ 62100114 EF-0008-24 05-FEB-25
‘Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i

system of unit maintained at :
3.1 Naticnal Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research {TISTR).

SITHIPORN ASSOCIATES CO,, LTD.
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Cert. No. : ACL24392
Job No. : VC67AC0168
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Summa of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
@8 measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
3. Acoustical signal tests of frt ighting;
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. Electrical signal tests of fi ightis
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 10
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 o1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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4. Electrical signal tests of requency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve {(dB)
Reference Measured Acceptance (Hz) Flat C-weight A-weight Acce-:pt-anoe
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) {(dB) 63 0.1 00 0.0 2.0
93.9 (93.94) 93.9 0.0 203 125 0.0 00 0.0 1.5
250 0.0 0.0 0.0 *1.5
2. Self-generated noise 500 0.0 0.0 0.0 1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
Measured Valus 2000 0.0 00 0.0 42,0
(dB) 4000 0.0 0.0 0.0 3.0
151 8000 0.0 0.1 0.1 +5.0
2.2 The microphone of the sound level meter was replaced by electrical ~ignal input device. 5.Freque cy and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated ~ Measured ~ Deviated  Acceptance
A - weight 116 Frequency Value Value Value Limits
C- weight 178 Weighting (dB) (4B) (a8) (aB)
Flat 736 A~ weight 94.0 940 0.0 %02
C - weight 94.0 94.0 0.0 *02
3. Acoustical signal tests of frequency weighfings Flat 940 940 00 102
Meter free-field acoustic response at a level of 84 dB
Frequency  Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) B . Acceptance
Flat C-weight A-weight Limiss Anticipated Measured Deviated Acceptance
125 04 05 04 £15 Frequency Value Value Value Limits
1000 02 02 02 £10 Weighting (dB) (dB) (dB) (dB)
8000 13 14 14 +5.0 Fast 9.0 94.0 0.0 +0.1
Slow 94.0 94.0 -0 =01
Leq 94.0 94.0 0.0 +0.]
6. Long - term stability
SLM Display SLM Display ~ Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (aB) (aB) (dB)
-2 é /. A - weight 940 940 0.0 +03  __,
SITHIPORN ASSOCIATES CO,, LTD. /\ SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, A CALIBRATION LABORATORY SITHIPORN)
asso te . associates

4514511 Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailond

Tel +66 24338331 Email : calibration@sithiphorn.com

7 Level linearity on tie reference level range

Anticipated Measured Deviated
Value Value Value
(dB) (dB) (dB)
137.0 1370 0.0
136.0 136.0 0.0
1350 1350 0.0
1340 134.0 0.0
133.0 133.0 0.0
132.0 132.0 0.0
131.0 131.0 0.0
129.0 129.0 0.0
124.0 124.0 0.0
119.0 119.0 0.0
114.0 1140 0.0
109.0 1090 00
104.0 1040 0.0
99.0 99.0 0.0
94.0 94.0 0.0
89.0 89.0 0.0
84.0 34.0 0.0
79.0 79.0 0.0
74.0 740 0.0
69.0 69.0 0.0
64.0 64.0 0.0
59.0 59.0 0.0
540 539 0.1
49.0 490 0.0
44.0 440 00
39.0 389 0.1
340 34.0 00
30.0 299 -0.1
29.0 289 0.1
28.0 279 0.1
270 270 0.0
260 26.0 0.0
25.0 24.9 -0.1

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24392
JobNe. : VC67AC0168
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Acceptance
Limits
(dB)
+1.1
+1.1
*1.1
+1.1
+1.1
1.1
1.1
1.1
11
+1.1
+1.1
1.1
*1.1
+1.1
+1.1
*1.1
*1.1
L1
*L1
1.1
+1.1
+11
1.1
+L1
11
1.1
+L1
+1.1
*1.1
+1.1
*1.1
*1.1
+ 1.1

7 BeFete
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8. Level linearity including the level range control

Anticipated ~ Measured

Range Value Value
(dB) (dB)

130 94.0 94.0

Anticipated Measured

Range Value Value
(dB) (dB)

130 29.0 28.9

9. Tone burst response
Time Tone burst Anticipated

duration, Th Cycle Value
Weighting (ws) (dB)
0.25 1 108.0

Fast 2 8 117.0
200 800 134.0
Slow 2 8 108.0
200 800 127.6

0.25 1 9.0
SEL 2 8 108.0
200 800 128.0

Deviated
Value
(dB)

0.0

Deviated
Value
(dB)

0.1

Measured
Value
(dB)
107.9
117.0
1340
108.0
127.6
98.9
108.0
128.0

Cert. No. : ACL24392

Job No. : VC67ACH168
Pages : 7of8
Acceptance

Limits

(dB)

1.1

Acceptance
Limits
(dB)
11
Deviated Acceptance

Value Limits

(dB) (dB)
0.1 1.5;-5.0
0.0 10;-25
0.0 *1.0
0.0 1.5;-5.0
0.0 *1.0
0.1 1.5;-5.0
0.0 1.0;-25
0.0 *1.0

oo LeSehr
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10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 *3.0
One 1334 133.3 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB}) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 0.2 2.0
Negative half cycle 1354 1352 £0.2 +2.0

11. Overload indication

Measured value ( dB } Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5

12. High level stability

SLM Display  SLM Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 00 03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k —2

SITHIPORN ASSOCIATES CO., LTD. \\i\{_’}/l’/
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597168 / 180411 /88181
ID No.: RYG FS0438
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (230 3) °C REVIEW BY
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) %
APPROVED BY.

Received Date : 18 OCTOBER 2024
Calibration Date : 30 OCTOBER 2024 NEXT CAL DATE...30.0¢t 2025
Date of Issue : 31 OCTOBER 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by .

7 A

( Thanakul Petchurai )}

or any value ing i iding a lavel of of app! 95%
Knd of Calibration Certificate “This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
SITHIPORN ASSOCIATES CO., LTD. /\\ SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN)
451-451/1 Sirinthomn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates - 4514531 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates
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Cert. No. : ACL24339 Cert. No. : ACL24339
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Calibration Procedare : CP-AC-01
Summa  of Measurement Result :
Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber ~ d Referen .
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Cendition of this resalt of calibration :
1. Reference Standard Instruments :

Instrument Model Serial Ne. Cert. No. Due Date
‘Waveform Generator 332104 MY48017076 EF-0009-24 05-FEB-25
W veform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAIL 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i i system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Ll

Uuncertainty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
3.A ical signal tests of ightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of ighti
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 10
5 Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 02 06.25
12. High level stability 0.1 0.1

o LAt -
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Page 4or8 4. Electrical signal tests of frequency weightings
Weishti . .
Result of calibration : eighting network response with relative to 1 kHz.
L. Absolute sensitivity F“:q;:l;cy Deviation from various frequency weighting responAsc curve (dB)
- . cceptance
Reference Measured Acceptance Flat C weight A-weight Limits
Acoustic Signal Value Deviation Zimit 6 00 02 01 20
” ;‘933)94 (d8) (dB) (48} 125 00 00 00 £1.5
90399 939 0o 03 250 00 00 01 415
500 0.0 0.0 0.1 +1.5
2. Self-generated noise 1000 0.0 0.0 00 *1.0
2.1 Normal test 2000 00 00 0.0 120
Measured Value 4000 0.0 0.0 0.0 +3.0
(dB) 8000 0.0 0.1 0.1 £50
14.6
2.2 The microphone of the sound level meter was replaced “y electrical “ignal input “evice. 5. Frequency and time weightings at
Frequency Weighting 5.1 Frequency weightings at 1 kiiz
Weighting (dB) .
; Anticipated M Deviated Acceptance
‘; . ""’_‘g:: :;: Frequency Value Value Valne Limits
- weig! A Weighting
Flat 234 ) (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 %40 0.0 +0.2
3. Acoustical signal tests of frequency weightings ngh 540
Meter free-field acoustic response at a level of 84 dB ; 940 00 +02
Frequency Deviation from variovs frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) . . Acceptance
Flat C-weight A-weight Limits Aunticipated Measured Deviated Acceptance
Frequenc: imi
125 02 03 04 Lls w"e"lghﬁny Value Value Value Limits
e
1000 01 01 01 £10 2 (dB) (dB) (dB) (dB)
2000 06 07 0.7 150 Fast %4.0 94.0 0.0 +0.1
Slow %40 94" "o +0.)
Leq 94.0 94.0 00 *0.1
6. Long - term stability
SLM Display SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (a8) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3 -—
by . - .
s e
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
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7. Level linearity on the reference level range

Anticipated Measured
Value Value
(dB) (dB)
137.0 137.0
136.0 136.0
135.0 135.0
134.0 134.0
133.0 132.9
1320 1319
131.0 130.9
129.0 129.0
1240 124.0
1190 119.0
114.0 114.0
109.0 109.0
104.0 104.0

99.0 99.0
94.0 94.0
89.0 89.0
84.0 84.0
79.0 790
74.0 740
69.0 69.0
64.0 64.0
59.0 59.0
54.0 54.0
49.0 49.0
4.0 44.0
390 39.0
340 340
300 300
290 29.1
28.0 280
27.0 27.1
26.0 26.0
25.0 25.1

Deviated
Value
(dB)

0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.0
0.0
0.0
0.0
00
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
0.1
0.0
0.1
0.0
0.1

Cert. No. : ACL24339
Job No. : VC67AC0168
Pages : 6of8

Acceptance

Limits
(dB)
+1.1
+1.1
+1.1
+1.1
+11
+1.1
1.1
L1
*L.1
E3 N
+ L1
+1.1
+1.1
+1.1
£1.1
*1.1
+1.1
+1.1
+1.1
+1.1
+1.1
L1
*L1
+1.1
+1.1
11
x1.1
+1.
£1.1
11
L1
£1.1
1.1

S Afee

8. Level linearity including the level range control

Anticipated Measured Deviated
Range Value Value Value
(dB) (dB} (dB)
130 4.0 94.0 0.0
Anticipated Measured Deviated
Range Value Value Value
(dB) (dB) (dB)
130 29.0 29.0 0.0
9. Tone burst response
Time Tone burst Anticipated Measured
“on, Tb Cycl Value Value
Weighting (ms) (dB) (dB)
0.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 800 134.0 134.0
Slow 2 8 108.0 108.0
200 800 127.6 127.6
0.25 1 99.0 98.9
SEL 2 8 108.0 108.0
200 800 128.0 128.0

ACL2433%
Job Ne. : VC67ACO168
Pages : 7of8
Acceptance
Limits
(dB)
+1.1
Acceptance
Limits
(dB)
1.1
Deviated ~ Acceptance
Value Limits
(dB) (dB)
0.1 1.5;-5.0
0.0 1.0;-2.5
0.0 1.0
0.0 1.5;-5.0
0.0 +1.0
0.1 1.5;-5.0
0.0 1.0;-25
0.0 +1.0
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptan
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
Ome 1334 1334 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 1351 -0.3 2.0
Negative half cycle 135.4 135.2 0.2 20
11. Overload indication
N
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfcycle o e ey (dB) (dB)
89.6 895 -0.1 +1.5
12. High level stability
SLMDisplay SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value following cal i iding a lavel of of i 95 %

End of Calibration Certificate

= Bl
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734221/ 187363 /23230
ID No.: RYG_FS0027
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUANL ANG,

BANGKOK, 10250 THAILAND.
Lecation : -
Ambient Temperature : (230 £3) °C REVIEW BY ...
Pressure : (1013 +3) kPa
Relative Humidity : (500 +20) %

APPROVED BY .........coooviiiiiiiiiiiii
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
z ;..21/01/ 2026
Date of Issue 24 JANUARY 2025 NEXT CAL DATE.... £/ X40.6R€0 .
Calibrated by : Nathakorn Pisutpaisan
Approved by : ML,
?‘ -
( Thanakul Petchurai )

This certi is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal _ .. o with Anechoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY 3220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 - 001-24 - 25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

system of unit maintained at :
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Summa of Measurement Result ;
u inty i mitted
Parameter uncertainty of
@8 measurement {(dB)
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. ical signal tests of ighti
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 10
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

s LI
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4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (1z) Flat Cweight  A-weight Acceptance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB} (dB) (dB) 63 0.0 00 0.0 2.0
93.9(93.94) 93.9 0.0 03 125 0.0 0.1 0.0 %15
250 0.0 0.0 0.0 1.5
2. Self-generated noise 500 0.0 0.0 0.0 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
Moasured Value 2000 0.0 ol 00 =20
(dB) 4000 0.0 00 0.0 +3.0
54 8000 0.0 0.1 0.1 5.0
2.2 The microphone of the sound ‘evel meter was replaced by electrical signal input device. 5. Frequency and time weightings at 1 KHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (aB) Anticipated ~ Measured ~ Deviated  Acceptance
A - weight 120 Frequency Value Value Value Limits
C - weight 179 Weighting (dB) (dB) (dB) (dB)
Flat 38 A-weight 94.0 940 00 £02
3. Acoustical signal tests of frequency weightin; € eisht 940 940 00 =02
Meter free-field mush?mpo‘;yse allaglevelgosfm dB Flat 940 940 0o *02
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) . . Acceptance
Flat C-weight A-weight Limits Anticipated ~ Measured Deviated Acceptance
125 04 04 04 £15 Frequency Value Value Value Limits
1000 0.1 01 01 +10 Weighting (dB) (dB) (dB) (dB)
8000 21 2.1 21 50 Fast 94.0 940 0.0 0.1
Slow 94.0 94.0 ' +0.1
Leq 94.0 94.0 00 £0.1
6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3
5o Tt - Bl
SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
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Cert. No. : ACL25076 Cert. No. : ACL25076
JobNo. : VC68AC059 JobNo. : VC68AC0059
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7. Level linearity on the reference level range
Aunticipated  Measured Deviated Acceptance 8. Level linearity including the level range contro}
Value Value Value Limits . .
(dB) (dB) (aB) (dB) Anticipated Measured Deviated Acceptance
137.0 170 0.0 211 Range Value Value Value Limits
136.0 136.0 0.0 +11 (dB) (dB) (dB) (dB)
1350 135.0 0.0 +1.1 130 94.0 94,0 0.0 1.1
134.0 134.0 0.0 +1.1
1330 1330 00 s Anticipated ~ Measured Deviated  Acceptance
132.0 132.0 0.0 +11
131.0 1310 0.0 11 Range Value Value Value Limits
129.0 129.0 0.0 1.1 (dB) (dB) (dB) (dB)
124.0 1240 0.0 %11 130 29.0 289 0.1 +1.1
119.0 1196 0.0 %11
1140 114.0 0.0 +1.1 9. Tone burst response
109.0 10 0.0 £1. i . .
1040 1040 00 11 Time Tom? burst Anticipated Measured viated Acceptance
99.0 95.0 0.0 £11 Weighting dur(atlon, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 1.1 ms) (dB) (dB) (dB) (dB)
29.0 9.0 00 £11 0.25 1 108.0 107.9 0.1 15;-5.0
84.0 84.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 10;25
79.0 79.0 0.0 *1.1 200 800 134.0 134.1 0.1 +1.0
74.0 740 0.0 +1.1 Slow 2 8 108.0 108.0 0.0 15;-5.0
69.0 69.0 0.0 *1.1 200 800 1276 1276 0.0 +1.0
640 64.0 00 11 025 1 99.0 98.9 -0.1 15;-50
390 390 00 #L1 SEL 2 8 1080 1080 00 10;25
540 39 ol =L 200 800 1280 128.1 0.1 +1.0
49.0 49.0 0.0 1.1
44.0 439 0.1 11
39.0 389 0.1 +1.1
340 9 0.1 +1.1
30.0 299 0.1 +1.1
29.0 289 0.1 +1.1
28.0 219 0.1 £1.1
21.0 269 01 1.1
26.0 259 0.1 1.1
25.0 249 0.1 1.1

o Bdet.
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10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 1334 1334 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Valuge Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £.0
Positive half cycle 1354 1352 0.2 £.0
Negative half cycle 1354 352 €02 £2.0

11. Overload indication

Measured value ( dB } Deviated Acceptance
Positive Negative Value Limits
one-halfcy 1 one-halfcy 1 (dB) (dB)
89.5 89.6 0.1 +1.5

12. High level stability

SLM Display  SLM Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) {dB) (dB) (dB)
A - weight 1370 137.0 00 03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value ing i iding a lavel of of 95%

End of Calibration Certificate
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Equipment : SOUND LEVEL METER
Manufacturer . RION
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623393 / 198640 /26421
1D No.: RYG FS0618
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
AENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : (230 £3) °C
REVIEW BY
Pressure : (1013 +£3) kPa
Relative Humidity : (500 +£20) %
APPROVED BY..
Received Date : 07 JANUARY 2025
Calibration Date : 21-23 JANUARY 2025 NEXT CAL DATE..... 20/ 01/2026 .
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by : W‘/
/. <~ 4 *
( Thanakul Petchurai )
This certi is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-ACO
Calibration Methed :
This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM)
The SLMh . .. .t A.__. _an _- . _.'gn. __.o ighting with Ancchoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 3351 B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EELBP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i ional system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).
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Su of Measurement Result :
Uncertainty Maximum-permitted
- _rameter uncertainty of
() measurement {(dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ighting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings
For 10Hz to 4 kHz 0.3 0.6
For >4 kHz to 10kHz 03 0.7
For > 10 kHz 0 20 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 035
11. Overload indication 0.2 025
12. High level stability 0.1 0.1
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4, Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (H2) Flat C-weight  A-weight Acceptance
Acoustic Signal Value Deviation Limit Lamits
(dB) (dB) (dB) (dB) 63 0.0 -0.1 0.1 2.0
93.9(93.94) 939 0.0 +03 125 0.0 0.0 0.0 £15
250 0.0 0.0 0.1 +15
2. Self-generated noise 500 0.0 0.0 0.1 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 =10
Measured Value 2000 0.0 0.0 0.0 42.0
(dB) 4000 0.0 0.0 0.0 3.0
166 8000 0.0 0.1 0.1 250
2.2 The microphone of the sound level meter was replaced by electrical signal input device. S. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (d8) Anticipated ~ Measured ~ Deviated  Acceptance
A~ weight 13. Frequency Value Value Value Limits
C - weight 179 Weighting {dB) (dB) (dB) (dB)
Flat 244 A - wieight 9.0 940 00 £02
3. Acoustical signal tests of frequency weightings C - weight 94.0 94.0 0.0 +0.2
Motor free-field acoustic response at a level of 84 dB Flat 940 940 0.0 *02
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
() Flat  Cweight  A-weight fecepmnce Anticipated  Measured  Deviated  Accaptance
125 05 05 0.5 £15 Froquency Value Value Value Limits
1000 o1 01 ol £10 Weighting (dB) (dB) (dB) (dB)
8000 23 22 23 450 Fast 94.0 94.0 00 £0.1
Slow 94.0 94.0 0.0 £0.1
Leq 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display SLM Display ~ Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dR) (dB) (dB) (dB)
- - weigh 94.0 94.0 0.0 +03 P W’ R
S |T HIP () RN SITHIPORN ASSOCIATES S ITHIP () RN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25078 Cert. No. : ACL25078
Job No. : VC68AC0059 Job No. : VC63AC0059
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level linearity including the level range control
Value Value Value Limits
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
170 137.0 0.0 + 1 Range Value Value Value Limits
136.0 136.0 0.0 +1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 1.1 130 040 94.0 0.0 S11
1340 1340 0.0 1.1
133.0 133.0 0.0 1.1
1320 1320 00 11 Anticipated ~ Measured Deviated  Acceplance
131.0 1310 0.0 11 Range Value Value Value Limits
129.0 129.0 0.0 1.1 (dB) (dB) (dB) (dB)
4.0 1240 0.0 x . 130 29.0 28.9 0.1 +1.1
1190 1190 0.0 1.1
114.0 1140 00 1 9. Tone burst response
109.0 109.0 0.0 £1.1
1040 104.0 0.0 11 Time Tone burst Anticipated Measured Deviated Acceptance
99.0 99.0 00 sl ) duration, Tb Cycle Value Value Value Limits
94.0 94.0 00 +11 Weighting (ms) (dB) (dB) (dB) (aB)
8%.0 89.0 0.0 +1.1 0.25 1 108.0 107.9 -0.1 53550
84.0 84.0 0.0 211 Fast 2 8 117.0 117.0 0.0 0;-2.5
79.0 79.0 0.0 *1.1 200 800 134.0 1340 0.0 +1.0
740 74.0 0.0 *1.1 2 8 108.0 108.0 0.0 1.5;-5.0
9.0 69.0 00 +11 Stow 200 800 127.6 127.6 00 +1.0
640 64.0 00 *11 025 1 99.0 98.9 01 15;-5.0
2'3 Zi'g g‘g i ;i SEL 2 8 108.0 108.0 0.0 10;-2.5
490 490 00 L1l 200 800 128.0 128.1 0.1 +1.0
440 44.0 0.0 1.1
39.0 39.0 0.0 1.1
340 340 0.0 ‘11
30.0 300 00 L1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 269 0.1 +1.1
26.0 259 0.1 +1.1
250 24.9 0.1 £1.1

o Sl
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10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value imi
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 3.0
One 1334 1334 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 1352 02 2.0
Negative half cycle 1354 1352 0.2 20

11. Overload indication

Measured value ( dB } Deviated Acceptance
Positive Negative Value Limits
one-half cycle  one-half cycle (dB) (dB}
89.5 89.5 0.0 +1.5

12. High level stability

SLMDisplay SLMDisplay ~ Deviated  Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

or any value ing i iding a lavel of of i 95%

End of Calibration Certificate

o Al

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthom Road, 8angplud, Borgkok, 10700 Thailand CAN,
Tel. +66 2433 8331 Email: calibration@sithiphorn.com NSCTISETES 'j:

Cert. No. : ACL25099

Pages : 1of8

Equipment :
Manufacturer ; RION
Model : NL-42 / Microphone U .- .2 / Preamplifier NH-24
Serial No.: 00734225 /179117 /87524
1D No.: RYG _FS0030
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAEN PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230=+3) °C
Pressure : (1013 £3 ) kPa REVIEW BY
Relative Humidity : (500 £20 ) %
Received Date : 14 JANUARY 2025 APPROVED BY
Calibration Date : 27-29 JANUARY 2025
Date of Issue : 30 JANUARY 2025 NEXT CAL DATE.... 28/ 01 /2026

Calibrated by : Nathakorn Pisutpaisan
Approved by :
8 .
(  Thanakul Petchurai )

This certi is issued in d: with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory
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Calibration Procedure : CP-AC-01
Calibration Method -
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SEM had tests to Acoustical and Electrical signal tests of freqn ighting with Anechoic chamber and
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY4801707 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25
Digital Multimeter 3346 MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the is d

system of unit
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25099
Job No. : VC68ACH064
Pages : 3of8

Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(as)
measurement (dB)
1. Absolute sensitivity 02 NA
2. Self-generated noise 0.2 N/A
3.A tical signal tests of ighting:
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4. ical signal tests of fr ighti
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For> 10 kHz to 20 kHz 03 10
5. Frequency and time weightings at 1 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level Linearity including the level range control 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Qverload indication 02 0.25
12. High level stability 0.1 0.1

o P
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4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation fro- v~ us frequency weighting response curve (dB)
Hz Acceptan
Reference Measured Acceptance (Hz) Flat C-weight A-weight ccep B e
Acoustic Signal Value Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.1 -0.1 0.0 2.0
93.9(93.94) 939 0.0 +03 125 0.0 0.0 0.0 £15
250 0.0 0.0 0.0 *1.5
2, Self-generated noise 500 00 01 00 =13
2.1 Normal test 1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 2.0
Measured Value 4000 00 0.1 00 430
(dB) g i y 3
143 8000 0.0 0.1 01 5.0
5. Frequency and time weightings at 1 klHz
.2 The microphone of the sound level meter was replaced by clectrical signal input device.
s 5.1 Frequency weightings at 1 kHz
Frequency ‘Weighting
Weighting (dB) Anticipated Measured Deviated Acceptance
A - weight 120 Frequency Value Value Value Limits
C- weight 182 Weighting (dB) (d8) (4B) (aB)
Flat 23.8 A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 *02
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 +0.2
M fiel i level of 84 dB
eter free-field acoustic response at a level of 5.2 Time weighting at 1 KHz
Fr:ql::l;cy Deviation from various frequency weighting respo:s:c :rve (dB) Anticipated Measured Deviated Acceptance
Flat C-weight A-weight Limits Frequency Value Value Value Limits
125 03 03 03 15 Weighting (dB) (dB) (d8) (dB)
1000 0.1 0.1 0.1 £10 Fast 94.0 94.0 0.0 £0.1
8000 B 22 22 +5.0 Slow 940 %40 00 0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SIM Display SLM Display  Deviated Acceptance
Frequency at initial Value Limits
Weighting (dB) (dB) (aB) (dB)
A - weight 94.0 24.0 0.0 +0.3
o B 7 Bl
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7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
8. Level Ii ity includi
Value Value V e imits el linearity including the level range control
(dB) (dB) (dB} (dB) Anticipated ~ Measured Deviated  Acceptance
137.0 137.0 00 11 Range Value Value Value Limits
136.0 136.0 0.0 +1.1 dB) (dB) (dB) (dB)
135.0 135.0 0.0 +1.1 130 940 940 00 0
134.0 1340 0.0 £11 - - - =€
133.0 133.0 0.0 +L1
132.0 1320 0.0 +1.1 Anticipated Measured Deviated Acceplance
131.0 131.0 0.0 £1.1 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
1240 1240 00 +11 130 290 288 02 1.1
119.0 119.0 0.0 + .1
114.0 114.0 0.0 11 9. Tone burst response
:z'g :g'g g'g * 1: ~ime Tone burst Anticipated ~ Measured  Deviated  Acceptance
. X . + 1 L
9.0 99.0 00 11 duration, Th Cycle Value Value Value Limits
X X . . ‘Weighting
040 04.0 00 £11 (ms) (dB) (dB) (dB) (dB)
89.0 290 0.0 +11 0.25 1 108.0 107.9 0.1 15;-5.0
84.0 84.0 00 11 Fast 2 8 1170 117.0 0.0 10;25
790 790 0.0 £11 200 800 134.0 134.1 0.1 £1.0
74.0 74.0 0.0 +1.1 Slo 2 8 108.0 108.0 0.0 1.5;-5.0
W
69.0 69.0 0.0 +11 200 800 127.6 127.6 0.0 +1.0
64.0 64.0 0.0 +1.1 025 1 99.0 98.9 0.1 15;-5.0
59.0 59.0 0.0 *L1 SEL 2 8 108.0 108.0 0.0 10;25
540 540 0.0 =11 200 800 128.0 1281 01 £1.0
49.0 49.0 0.0 *1.1
40 44.0 0.0 *1.1
39.0 39.0 0.0 L1
340 34.0 0.0 +1.1
30.0 29.9 0.1 +1.1
29.0 289 0.1 *L1
280 279 -0.1 11
270 26.9 0.1 +1.1
26.0 25.8 0.2 11
25.0 24.9 0.1 +1.1

e PFN
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CALIBRATION LABORATORY
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Cert. No. : ACL25099
Job No. : VC68ACH064

Pages : 8of§
16. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptan
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 *3.0
One 1334 1333 0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 0.2 £20
Negative half cycle 135.4 1352 02 2.0

11. Overload indication

Measured vatue ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half ycle one-half cycle (dB) (dB)
89.6 89.5 -0.1 =1.5

12. Hiigh level stability

SLM Display  SLM Display Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k£ =2

or any value following i iding a lavel of confidence of i 95%

End of Calibration Certificate

s B

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, A
.- . KNt
451-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkok, 10700 Thaikind KPR
Tel. +56 2433 8331 Email: calibration@sithiphom.com CALRATION 0304
Cert. No. : ACL25074
Pages : 1lof$
~ EQPN . s
& e L [
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 0023318 . /157777 /22 5
ID No.: RYG_FS0024
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : i REVIEW BY
Ambient Temperature : (230£3) o [REVIEWBY i,
Pressure : (1013 £3) kPa
. L 10 + B
Relative Humidity : (500 £20) % APPROVED BY=..............oo.
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025 NEXT CAL DATE... 2401/ 2026
Date of Issue : 24 JANUARY 2025
Calibrated by : Nathakom Pisutpaisan
Approved by : M
7« }ﬂ N
( Thanakul Petchurai )
This certif is issued in with the of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATE
CALIBRATION LABORATORY

SITHIPORw

associates

Cert. No. : ACL25074

JobNe. : VC68ACH059
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method *
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of freqy ighting with Anechoic chamber and

Standard Instruments.
For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 977900 AA-1001-24 -FEB-25
Measuring Amplifier NA-42KAT 34560495 AA-3001-24 05-FEB-25

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

at:

system of unit

7 S

ITHIPORNA _ IATES
CALIBRATION LABORATORY

SITHIP )Rw

associates

Cert. No. : ACL25074
Job No. : VC68AC0059
Pages : 3of8

Summa of Measurement Result :

Uncertainty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A

3. Acoustical signal tests of ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. ical signal tests of” ightis

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10kHz 03 0.7
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035
11. Qverload indication 0.2 0.25
12. High level stability 0.1 0.1




SITHIPORw

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHlPORw

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25074

Cert.No. :  ACL25074 JobNo. : VC68ACO059
JobNo. : VC68ACONS9
Page 4ol8 Pages : 5of8
4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (Hz) Flat C-sweight A-weight Acceptance
Acoustic Signal Value Deviation Limit Limits
(dB) (dB} (dB) (dB) 63 0.0 0.1 0.0 2.0
93.9(93.99) 93.9 0.0 0.3 125 0.0 00 0.0 +1.5
250 0.0 0.0 0.0 +1.5
2, Self-generated noise 500 0.0 0.0 -0.1 +1.5
2.1 Normal test 1000 0.0 0.0 00 +1.0
Measured Value 2000 0.0 0.0 0.0 20
(dB) 4000 0.0 0.0 0.0 3.0
182 8000 0.0 0.1 0.1 50
2.2 The microphone of the sound level meter was replaced by cloctrical signal input device. 5. Frequency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (dB) Anticipated ~ Measured  Deviated  Acceptance
A - weight 131 Frequency Value Value Value Limits
C - weight 9.2 Weighting (dB) (dB) (dB) (dB)
Flat 249 A- weight 94.0 %4.0 00 £02
o o C - weight 94.0 94.0 0.0 +02
3. Acoustical signal tests of l'rfsqllency weightings Flat 040 04.0 00 202
Metor free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) . . Acceptance
Flat C-weight  A-weight Limits Anticipated ~ Measured Deviated  Acceptance
125 07 07 07 15 Frequency Value Value Value Limits
1000 00 00 0.0 £10 Weighting (dB) (dB) (aB) (dB)
8000 00 00 00 5.0 Fast 940 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display SLM Display  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
o W" . A - weight 94.0 94.0 0.0 +03 = % g /e .
SITHIPORN SITHIPORN ASSOCIATES SITHIP DRN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25074
JobNo. : VC68AC0059 Job No. : VC68ACH059
Pages  : Gof8 Pages  : 7of3
7. Level linearity on the reference level range
Anticipated  Measured Deviated  Acceptance 8. Level linearity including the level range control
Value Value Value : - .
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
137.0 137.0 0.0 +1.1 Range Value Value Value Limits
136.0 136.0 0.0 1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 1.1 130 04,0 94.0 00 £11
134.0 134.0 0.0 +1.1
133.0 132.9 €01 +1.1 . .
1320 1319 o1 £11 Anticipated Measured Deviated Acceptance
131.0 130.9 01 11 Range Value Value Value Limits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
1240 1240 0.0 +1.1 130 9.0 29.1 0.1 1.1
119.0 119.0 0.0 +1.
1140 1140 00 L1 9. Tone burst response
109.0 109.0 0.0 +1.1 . » )
104.0 1040 00 £11 Time Tone burst Anticipated Measured Deviated Acctep'.auce
99.0 99.0 0.0 11 — dun(mon, Tb Cycle Value Value Value Limits
94.0 94.0 0.0 £1.1 ms ) (dB) (dB) (dB) (aB)
£9.0 $9.0 0.0 11 0.25 1 108.0 107.9 0.1 5;-5.0
84.0 84.0 0.0 +1.1 Fast 2 8 117.0 117.0 0.0 0;-25
79.0 79.0 0.0 +1.1 200 800 134.0 134.0 0.0 +1.0
740 740 0.0 1.1 2 8 108.0 108.0 0.0 5;-5.0
690 690 00 11 Stow 200 800 127.6 1276 0.0 110
64.0 64.0 00 *1L1 025 1 9.0 98.9 0.1 5,50
390 390 00 +11 SEL 2 8 108.0 108.0 0.0 10;-25
340 0 00 I 200 800 128.0 1280 0.0 +1.0
490 49.0 0.0 +1.1
440 4.0 0.0 +1.1
390 39.0 0.0 +1.1
34.0 341 0.1 11
30.0 30.1 0.1 +1.1
29.0 29.1 0.1 1.1
28.0 28.1 0.1 11
270 27.1 0.1 1.1
26.0 262 02 %11
25.0 252 0.2 £1.1

B

Ll
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10. Peak C sound level

Number of cycle “cipated Measured
in Value Value, Lepeak
test signal (dB) (dB)
Continuous 130.0 130.0
One 1334 1334
Number of cycle Anticipated Measured
in Value Value
test signal (dB) {(dB)
Continuous 133.0 1330
Positive half cycle 1354 1352
Negative half cycle 1354 135.2
11. Overload indication
Measured value ( dB ) Deviated
Positive Negative Value
one-half cycle  one-half cycle (dB)
89.5 89.5 0.0
12. High level stability
SLM Display  SLM Display

Frequency at intial at final

Weighting (dB) (dB)

A - weight 137.0 137.0

SITHIPORN ASSOCIATES

CALBRATION LABORATORY

Deviated
Value
(dB)

0.0
0.0

Deviated
Value
(dB)

02
0.2

Acceptance
Limits
(dB)

£1.5

Deviated
Value
(dB)

0.0

Cert. No. : ACL25074
Job No. : VC68AC0059
Pages : 8of8

Acceptance
Limits
(dB)

3.0
£3.0

Acceptance
Limits
(dB)

20
2.0
2.0

Acceptance
Limits
(dB)
+0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ =2

or any value

g

ding a lavel of

of

95 %

End of Calibration Certificate
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NEXT CAL DATE
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-,
CORTORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10230

TEL 0-2717-3000-24 FAX 0-2719-9484 NSCTISTIS17028
CALIBRATION 0008

Certificate of Calibration Centificate No.  24PH577
Page 1of2

Equipment : Lux Meter
Manufacturer: PEAK METER This certificate may not be reproduced other thar in fult,

excepl wilh the prior written approva) of the head of
Model : PM6612L Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: H12A-D16324
1D No.: RYG FS0536

Condition As-Received Used Item

Recelved Date: 11 November 2024
Calibration Date: 20 November 2024

Reference: 2411-0341WSC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd.
Ambient Temperature: (23 * 2) °C

Relative Humidity: (50 %151 % 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatihanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Procedure used: Calibration were conducted using calibration procedure No. CP-PHO1 based on inverse square law technigue.

Condition of this result of calibration

1.Reference standards instruments

Instrument Model Serial No, Certificate No. Due Date
1) Photometry & Encorder LMauide 9.6 m 120RC003 DL-0064-22 20 Jul 2025
2) STANDARD LAMP OL FEL-U F-1783 TP-1008-24 09 Jan 2025

2.This result of calibration was made on requested at the point specified by customer.

3.Test Equipment : Programmable Voltage/Current Source ( Model : OLB3A, SIN © 16221394 ).

4.Test Equipment : lluminance Meter { Model : 51002, SIN : 080129 ).
5.The certificate is valid only to the item calibrated on date and place of calibration. REVIEW BY ’
6.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NTMT) —
APPROVED BY. =
-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

NEXT CAL DATE.....20./11./25

Calibrated by Nivat Nitas Approved Signatory Vo~
tssue Date: 20 November 2024 { 1Phalines Prabpaipal
[ ] Chatshawan Khunpitusk
V] Nuntawat Khamchai

Cert. No.: 24PH577

Page.: 2 of 2
() without adjustment  { * ) After adjustment
Function : Hluminance Measurement Range:  Autorange
After Adjust
Standard Value UUC* Reading Error Uncertainty
(I} (1x) (Ix} (tix)
0 0.00 0.00
15 147 -0.3 .20
100 98.2 -0.8 1.3
500 499 -1 6.5
1000 951 1000 0 13
2000 1989 -1 26
3000 2980 -20 39
4000 3980 -20 52
5000 4730 4980 -20 65

The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k =2 , providing a level of confidence of approximately 95 %

Before adjustment light source factor setting mode : L0 = 1.209
After adjustment light source factor setting mode : L0 = 1.271

UUC* = Unit Under Calibration.

-olo-

SCHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AND TESTING SERVICES

3344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, RANGKOK 10250
TEL 0-2717-3000-24 FAX 0-2719-9484

C-TisiTIS 17025
CAUIBRATION 0008

Certificate of Calibration  Centificate to. 25Priss

Page 1af2
Equipment : Lux Meter
Manufacturer: Delta OHM This certificate may not be reproduced ofher than in full,
Model - ro21022 zxcep(wwlh ne prior writen approva o the head of _
orporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 16002032
1D No.: RYG F80200
Condition As-Received Used ltem
Received Date: 21 January 2025
Calibration Date: 28 January 2025
Reference: 2501-0720WSC Submitted by: ALS Laboratory Group (Thailand) Co.Ltd.
Ambient Temperature: (23 % 2 ) °C
Relative Humidity: (50 %151 % 104 Phatthanakan 40, Phaithanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Procedure used:  Calibration were conducted using calibration procedure No, CP-PHO1 based on inverse square law technique.

1.Reference standards instruments

Instrument Model Serial N Due Date
1) Photometry & Encorder LMguide 9,6 m 120RC003 20 Jul 2025
2) STANDARD LAMP OL FEL-U F-1784 02 Mar 2025
2.This result of calibration was made on requested at the paint specified by cuslomer.
3.Test Equipment : Programmable Voltage/Current Source ( Model : OLB3A. SIN : 16221394 ).
4.Test Equipment : lluminance Meter { Model : 51002, S/N : 080129 ).
5.The certificate is valid oniy to the item calibrated on date and place of calibration.
8.This Certification is traceable to the Intemational System of Unit maintained through:- REVIEWBY v
-National Institute of Metrology Thailand (NIMT)
~National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144 APPROVED BY....
NEXT CAL DATE.... 25! 01/ 2026

Calibratedby  Nivat Nitas Approved Signatory V4" nd
issue Date : 28 January 2025 [ 1Phalinee Prabpaipal

[ 1Chatchawan Khunpiluek
[ Nuntawat Khamehai




Cert. No.: 25PH46

Page.: 2 of 2
(*) without adjustment  { } After adjustment
Function : llluminance Measurement Range:  Autorange
Standa  Value UuC* Reading Error Uncertainty
(Ix) (Ix) (ix} (£lx)
4] 0.00 0.00
15 14.88 -0.12 0.20
100 98.16 -1.84 1.3
500 4947 -53 85
1000 994.1 -5.9 13
2000 1994.5 -5.5 26
3000 3000 0 39
4000 3085 -15 52
5000 4970 -30 65

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by
a coverage factor k = 2 , providing & level of confidence of approximately 95 %

Calibration with probe sensor s/n. 22038597
UUC* = Unit Under Calibration.

Cert. No.: 25LM10

Equipment : DO Meter with Sensor REVIEW BY
Manufacturer : YSI

APPROVED BY ........ocooooviiiiiiinn,
Model : 5000-115V
Serial No. : 15E102796

NEXT CAL DATE. 20/07/26 .
ID No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)

-o0o- 616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand

Location : TPA On Site Calibration Laboratory

Received Order : 17 January 2025

Calibrated Date : 20 January 2025

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory

() Chakrit Waewwanjua

(/) Suwit Imjai

() Kunchit Promprat

Issue Date : 23 January 2025

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Equipment : DO Meter with Sensor Cert. No.: 25LM10 CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Condition As-Received :  Used Item Page.: 2 of 2 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Reference : 2501-0600DSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 25TW15
Page.: 1 of 2

Certificate of Testing

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 15E100464
Calibration| Immersion Standard uvuc* Error Uncertaint Coverage
Point Depth Temperature Reading I Sneeraimy. Factor
() (mm ) (C) (c) (C) (£°C) k
20.00 60 20.002 19.81 -0.192 0.15 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

DO Meter

YSI

5000-115V
15E102796
RYG_EN0032
17 January 2025
20 January 2025
2501-0600DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Temperature (25+5)°C
Humidity (50 +20)%
In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

21 January 2025




Cert.No.: 25TW15
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1. Burette R 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

Cert. No.: 24TM1663

Page: 10f3

Equipment : Low Temp. Incubator
REVIEW BY
Manufacturer : Memmert
Model : IPP750 APPROVED BY ....oovooiriiseie
Serial No. : V818.0084
YT C 01/05/26

ID No. : RYG_ENO154 NEXT CAL DATE....... o nyio
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng,
Rayong 21140, Thailand

Location : BOD Room

Received Order : 01 November 2024
Calibration Date : 01 November 2024
Ambient Temperature : (26 + 10 ) °C

Relative Humidity : (50+£30)%

AC Line Voltage : (220+22)V
Calibrated by : Krisda Malee

Approved by :

Approved Signatory

-o0o-
() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat
Issue Date : 07 November 2024
Equipment : Low Temp. Incubator Cert. No.: 24TM1663 Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received :  Used Item Page: 20f3 Condition As-Received : Used Item Page: 30f 3
Reference : 2411-00020C-1 Reference : 2411-00020C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were col using calibration procedure CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Fresh air setting : Close
The temperature scale used was based on TS-90. Calibration| UUC* | uUuC* Temperature Temperature | Overall [Coverage|
Condition of this result of calibration Point | Setting [Reading| stability uniformity | Variation| Factor
1. Reference standard instrument:- ) (°C) (°c)| (c) (+°C) (°c) (°C) K
Instrument Serial No. Cert. No. Traceable Due Date 20.0 200 200 0.026 0.26 053 2
1) Data Acquisition MY44073381 24LM73 TPA 18 May 2025 —— =
2. This certificate is valid only to the item calibrated on date and place of calibration. ¢ Measured Tem-p-era(ure( C) Uncertainty
3. This certification is traceable to the International System of Unit. Point Position
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (C) 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 (ref.) (#C)
200 | 20.071 | 19.915 [ 20.273 | 20.179 | 19.977 [ 19.782 | 20.056 | 20.026 | 20.033 0.30

Result of Calibration :- (*) Without Adjustment
Function of UUC Temperature Source

Fresh air setting : Close Environment during calibration
innil Finished
Temp. (°C) 24 25
{ REL.Humid. (% ) 55 53
2 = AC Supply (Volt) 220 221
: :
g Position : Ref. Std.
" . ?H/z 1D No.:
8 i 8 1 1RTD-2/1
Vo Z 2 1RTD-2/2
’mi’jig,zﬂ oL / 3 22-01RTD-03
— 4 1RTD-2/4.
w 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
a= 10 om b- 060 m 9 (ref.) 23-01RTD-09
b= 10 om w= 10 m
c= 10  com H= 1.2 m

Capacity = 0.72 m?

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum di of at any one sensor.
T i ity : The i difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the Ire pattern or within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
uuc* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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Equipment :

Capacity :

Serial No. :

ID. No. :

Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Relative Humidity :
Barometric Pressure :
Calibration Procedure :

Calibrated by :

Approved by :

(V) Srisuda  Khamtha
() Ponpan Paipim

() Unnopphol Harachai

Issue Date :

Cert.No.: 24CG3711

Page.: 1 of 2

Burette

REVIEW BY .......cccoconnnnnicciisnnn
50 mL
- APPROVED BY
RYG_EN0216

NEXT CAL DATE..... 24/09/25
Witeg
Germany

ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng
Rayong 21140, Thailand

(20 = 25) °C

(50 + 10) %

756 mmHg

ASTM E 542 - 01

Sa-ngeunkam Wongsa

Approved Signatory

24 September 2024

Equipment : Burette

Received Date : 19 September 2024
Condition As-Received : Used Item
Calibration Date : 24 September 2024
Reference : 2409-0756DSC-3

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 24CG3711
Page.: 2 of 2

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 15 July 2025
2) Data Logger HL-20D 20683159  140EC012 23H2174 TPA 10 Oct 2024
3) Thermometer - 1594592  140EC010 241175 TPA 20 Feb 2025
This certification is traceable to SI Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.
3. True value is converted to true volume at the standard temperature of 20 °c
Calibration result :
Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
10 10.0259 0.0082 2.00
20 20.0214 0.0085 2.00
30 30.0006 0.0089 2.00
40 40.0003 0.0094 2.00
50 49.9988 0.011 2.00

3
Remark mL = cm

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.
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This Certificate was issued to re place to the Certificate No.25CH709

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(y/) Saithip Meangmai

Issue Date :

25CH709/1
10f3

pH Meter

Mettler Toledo
SevenExcellence
B834291445
RYG_EN0152

Used ltem

12 June 2025 NEXT CAL DATE...

18 June 2025

REVIEW BY

APPROVED BY!

2506-0407DSC-2

ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

(25 + 25) °C
(50 + 15) %
In - house method :

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with

certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Walalak Sirithean

Approved Signatory

1 July 2025

Cert.No.:  25CH709/1

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials The measurement results are traceable to S| through Hach Lenge
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

GmbH Ltd.,

‘The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 7.000 Hach Lenge GmbH C03232 02 Dec 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mV pH
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Cert.No.: 25CH709/1
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of [ Coverage
Calibration Buffer Solution Reading Reading |pH factor
(mV) (%) k
pH Electrode 4.007 4.006 181.1 0.0044 2.00
SIN.: 5211504 7.000 7.000 4.9 0.0084 2.00
10.010 10.007 -170.6 0.0066 2.00
Function : T
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabEXpert Pro-ISM
- Serial No. : 5211504
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (z°C) k
250 25.001 251 0.099 0.13 2.00

Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certiﬁcate Of Calibration Certificate No. : 25E1979/1

Page: 1of 2
This Certificate was issued to replace to the Certificate No. 25E1979
Equipment : pH Meter
Manufacturer: Mettler Toledo
Model : SevenExcellence
Serial No.: B834291445
1D No.: RYG_ENO0152 This certificate may not be reproduced other than in full,

Condition As-Received: Used Item

except with the prior written approval of the head of

Corporate Services 3: Equipment Calibration and Testing

Received Date: 12 June 2025

Services.
Calibration Date: 16 June 2025

Reference: 2506-0407DSC Submitted by:  ALS Laboratory Group (Thalland) Co,Ltd. R: B
Ambient Temperature: (23 * 2) °C

Relative Humidity: (50 10 ) % 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Procedure used: Calibration were conducted using calibration procedure No. CP-E17 According to EURAMET cg-15.

Condi

n of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No.
1) Multi-Product Calibrator 5500A 6315011 25E1627
2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This measurement result is traceable to the International System of Unit maintained through:-

“Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by : ~ Wutchareeporn Peethong Approved Signatory :

Due Date
19 May 2026

Issue Date : 01 July 2025 [ 1Phalinee Prabpaipal
[V/] Nuntawat Khamchai
[ 1Pongsagorn Boonyaporn




Cert. No.: 25E1979/1

Page.: 2 of 2
Result of calibration :- (*) Without adjustment () After adjustment
DC voltage Range: 2000 mV
Standard Value UUC* Reading Error Uncertainty
(mV) (mv) (mV') (£uVv)
-200.0000 -199.9 0.1 68
-150.0000 -150.0 0.0 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0.0 58
50.0000 50.0 0.0 61
100.0000 100.0 0.0 63
150.0000 149.9 -0.1 65
200.0000 199.9 -0.1 68

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %

UUC* = Unit Under Calibration.

-o0o-
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REVIEW BY .

APPROVED BY .....cooooiiiiiiiiiiiiin

NEXT CAL DATE...... 041226




Accredited by

NSC-TISI-TIS 17025
Calibration 0426

Calibration certificate

SARTORILS

Calibration Certificate No.  25BKL0004

Object Electronic non-automatic weighing instrument
Manufacturer Sartorius
Type MSE224S-100-DU

Serial | QM Ident. no.

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,

26207038 | RYG_EN0002

Rayong 21140, Thailand.

Customer
Order no. 2230
Number of pages 4

Date of calibration

This calibrati ifi may not be

20 Feb 2025

issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP W 08,

This certificate relate and apply this equipment
only.

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

REVIEW BY .....%.

APPROVED BY.... 7.7 ...

NEXT CAL DATE.... 20/02/26

other than in full except with the permission of NSC-TISI-TIS-17025 and the

Date 06 Mar 2025

Approval of the Calibration Certificate

Mr. Chonchai Inthana

Person in charge

Kachen Lalee

Calibration certificate No.: 25BKL0004

Calibration Certificate

Calibration object

Single range instrument

Model MSE224S-100-DU

Serial Number 26207038

QM Ident. no | Inventory no. RYG_ENO0002 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | -
Building | Floor --- | 1st Floor.

Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to S| unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page 114

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page

214




Calibration certificate No.: 25BKL0004

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

Comments

20 Feb 2025
244°C|06K

The installation site is suitable. The device was levelled.

loaded up to Max before test.

Balance was

Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 110K

Uncertainty of the weighing result Ug(W) Ugi(W) =0.00013 g +3.95-10"°- R

Reference note: The current uncertainty of measuremant s calcuated by entering of the resding R nto this formula. In relaton to hi, thare s no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with
Expansion factor of 3, determined in accordance with the European Galibration Guideline EURAMET G-16, V4.0, There is @ 65 5 probabilly that he value of the

measurand will be in the assigned value range.

. N
Humidity 50.2 %RH. Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(W) Ugl(Wrel
L 1% 2.2000 g 0.00014 g 0.0063 %
Measurement results | Measurement uncertainties P 50000 500035 g o008
Repeatability Eccentricity 50 % 110.0000 g 0.00056 g 0.00051 %
Test load (nominal): 10 g | 200 g Test load (nominal): 100g 5% 16500009 000078 9 0.00047 %
109 2009 Center 10000009 100 % 2200000 g 0.00100g 0.00045 %
1 10.0000 g 200.0000 g Front left 99.9998 g
2 10.0000g 200.0001g Back left 100.0000 g Graphic realization of the relative uncertainty of | process
3 10.0001 g 200.0001 g Back right 100.0000 g
4 10.0000 g 200.0000 g Front right 100.0000 g Safety factor
5 10.0001 g 200.0000 g Maximum deviation from centric loading indication 10 u
6 10.0001 g 200.0001 g 18lecc| max = 0.0002 g 5 L]
7 10.0000 g 200.0000 g 3 u
8 10.0000 g 200.0001 g 2 L]
9 10.0001 g 200.0000 g 1 u
10 10.0000 g 200.0000 g
5=0.00005g s =000005g
Error of indication
Testload Indication Error  Expansion factor Uncertainty  Uncertainty relative
L ] E k uE) Urel(E)
00100 g 00100 g 0.0000 g 2.00 0.00013 g 13%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.027 %
1.0000g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013%
5.0000 g 5.0000 g 0.0000 g 2.00 0.00014 g 0.0027 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00014 g 0.0014 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00072 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00016 g 0.00032 % Displayed example
100.0000 100.0001 0.0001 2.00 0.00021 0.00021 %
9 g g 9 Process accuracy 1.00 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00034 g 0.00017 %
Safety factor 3
220.0000 g 220.0000 g 0.0000 g 2.00 0.00039 g 0.00018 % Vini ’ nt 0.0395
Maximum error of indication |Efmax = 0.0001 g inimum sample weigl X g
Urey[E) i the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is cons\dered You will find reference notes on the
certainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement resul
Bicrence note. The raponcd Sxpandss ncarainy of messurament o ialod o4 Ihe oandard uncartanty of mescuremient multplid by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd. Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical® 129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4 10310 Bangkok Version 6.5 Page 4|4

e oy
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand
Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100 CALIBRATION 0264

Bangkok Tel: +668 92056851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T250454 Page 1 of 3

Cert ficate of Ca braton

Equipment : Chamber (Oven)
Manufacturer : MEMMERT
AEVIEW BY wibll
Model : UF 110
Serial No. : B423.0853

Customer Code : RYG EN0213

ID T5884A5

Customer

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140

Customer Location : ENVIRONMENT LABORATORY

12 March 2025

Date of Receipt

Calibrated By Sujjar Naknakred ( Site Calibration Manager )

’

Approved By ai Suriyawong (Site Calibration Manager)

Date of Issue 11 MAR 2055

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in with the itions of itation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the yandits ility to ized national

and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approvai of the Metrology.

FM-L14 119/18-08-66

oy

SCI ECO Services Company Limited

NSC-TISLTIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand CALIBRATION 0244

Certificate No. T250454 Page 2of 3
Ca ibration eport

Equipment Chamber ( Oven )
Date of Calibration 19 March 2025
Environment Temperature : 26.5-26.9 °C

Line Voltage : 223.9-231.3 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
. This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one

resistance thermometer detector use for ambient . The calibration was done in

to WI-T20 { based on ASTM E145-94 { Reapproved 2019) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,

2. Reference Standard Instrument :
Instrument Model Instrument No, Certificate No. Due Date
RTD 100 obm 27-(CH1-10) T240709 19 April 2025
DATA LOGGER  34970A T149 T240709 19 April 2025

w

. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good

Equipment Description :

Time Constant 1 Hour 44 Minwte At 104 °C

Fresh Air Damper [_] Open Min El Medium Max

X Close
Not Available
5. Adjustment
() without adjustment ( X ) after adjustment

Approved By 4"

FM-L15 LI8/18-08-66




oy

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand CALIBRATION 0244

Certificate No. T250454 Page 3of 3

Ca braton epo

Cert. No.: 24TM635

Page: 10f3
27-CHT
- .
Equipment : Water Bath
27-CH5 27-CHé VIEW RY
Chamber Edge REVIEW BY ..oooiiiiiiiicean
Manufacturer : Memmert
27-CHY
H Model : WNB22 APPROVED BY .......oooiiiiiiiiiiiiinnne
27-CH3 =
H2 27-CH4
2cHl ~ ~ Serial No. : 1513.0648 21/09/25
NEXT CAL DATE.........cccooiiiiiiiiinn
7
w2 v D ID No. : RYG_EN0061
s ®
W Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
Remark Internal Dimensions of Chamber : W (Width) = 56 cm. , H {Height) = 48 cm. and D (Depth) = 40 cm. 616/10 Moo 5, T. Maenam Khu,
Size of Installed Stondard sensor fumber 27-CHL to number 27-CHE : a=5cm, b =5 cm. and c= 5 cm A. Pluakdaeng,
Size of Installed Standard sensor number 27-CHD : W2 = 56 cm.j2 , HI2 = 48 cm./2 and DI2 = 40cm /2 Rayong 21140, Thailand
Location : Wet Chemistry Lab
Measurement Results
Average Standard Reading at each position {°C) Received Order : 21 March 2024
Calibration Date : 21 March 2024
Calibration Polnt 27-CHL 27-CH2 27-CH3 27-CH4. 27-CH5 27-CHE 27.-CHT 27-CH8 27-CHO Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
104 103.84 104.10 104.10 104.48 103.73 104.14 103.95 10357 104.22
Calibrated by : Man Pattanapongpaiboon
180 179.41 179.92 180.80 181.37 179.54 179.52 179.82 179.41 180.31
Chamber { Oven ) Temperature Distribution Approved by :
Approved Signatory
Reading (°C ) Caverage .
Setting °C Average(°C)  Stabilly (+°C)  Unlformity (°C ) Uncentalnty (¢ °C } () Pomthippa Tameyakul
Min , Max Average Factor k () Unnopphol Harachai
it Imiai
1040 103.9,104.1 1040 104.01 008 0.85 0.42 2.00 (\A Suwit Imjai
180.0 180.0 180,01 017 126 0.49 200
Issue Date : 23 March 2024
* The quoted uncertainty exclude "uniformity”
The calibration result apply only the above calibrated item,
The result of test was found accurate as shown on date and place of test only,
The reported expanded uncertainty is based on a standard uncentainty multiplied by a coverage factor k which for a t-distribution, providing
a level of confidence of approximately 95 % .
End of Certificate, .
Yl
Approved
FM-L15118/18-08-66
Equipment : Water Bath Cert. No.: 24TM635 Equipment : Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 20f 3 Condition As-Received : Used Item Page: 3of 3
Reference : 2403-05630C-4 Reference : 2403-05630C-4
Procedure Used :- Result of Calibration :-  (*) Without Adjustment
Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according Function of UUC* : Temperature Source
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
d Calibration uuc uuc* Average* Standard Reading ( °C ) R
Thermometer ( IPRT ). N . - — Uncertainty
point Setting Reading Position
The temperature scale used was based on ITS-90. c (°c) oc 1 I 2 | 3 I 2 | 5 (reh) s9C
Condition of this result of calibration (c) (°c) . (£°C)
] 85.0 85.0 85.0 84.428 | 84424 | 84.480 | 84.507 | 84477 0.18
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date Calibration B N . Coverage
- B oo N Uniformity | Stability
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024 point Factor
2. This certificate is valid only to the item calibrated on date and place of calibration. (°c) (°c) (£°C) k
3. This certification is traceable to the International System of Unit. 85.0 0.19 0.11 2

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°Cc) (%R.H. ) ( Volt)
of Calibrati 25 55 222
Finished of Calibrati 25 57 223
" Ref. Std.
Position : ID No.:
1 4803988-001
1 2 4803988-002
Hep) 3 4803988-003
4 4803988-004
5(ref.) 4803988-005

Front

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-




instrument
DGU-403
SIL-20AC
CTO-405
LC-20ADSP
SPD-40
CDD-10Avp
CBM-40lite

Operator Signature:

oy TRELA 3 fuew 2553

walehe

Bara Scientific

Shimadzu LC-H C
This certificate is to verify that instrument below are calibrated

by Bara Scientific Co., Ltd

Serial Na.

122166050657
120176012374
122236003442
120106096217
122256002616
€21346004484
122126103139

For

ALS Laboratory Group (Thailand) Co., Ltd.

{Mr.Thawatchai Toros})

Service Engineer

u

Bara Scientific Co.Jd
U Chu Liang Buiding Fiaor 7 968 Rama £ Roud Silom Bangrak Benghok 10500
Thailand Tel : 026124300 tauto 20 lines) Fax : 03-6375496 7 arno bavascientific com

Date: 21 November 2024

"
AL

9\ Nov 25

BKK_EL0037




Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

Cert.No.: 24CH889
10f2

Page.:

pH Meter

Mettler Toledo
REVIEW BY ..

Seven2Go S2
C222171779

RYG_FS0594 APPROVED BY.....
Used Item
26 July 2024 NEXT CAL DATE... 29/7/25.

30 July 2024

2407-0932DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

(25 + 25) °C
(50 + 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

Warakorn Lerngagtrakul

Approved Signatory

Cert.No.: 24CH889
Page.: 20of2
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard N Uncertainty of Coverage
. Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177 4.00 0.58 2.00
S/N.: C222171779 7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

() Unnopphol Harachai Unit Under Standard pH Actual pH [Actual mV Uncertainty of Coverage
() Ponpan Paipim Calibration Buffer Solution | Reading | Reading |pH Measurement factor
(V) Saithip Meangmai (mV) () K
Issue Date : 30 July 2024 pH Electrode 4.008 4.01 172 0.0071 2.00
SIN.: 3184175 6.986 6.99 -2 0.0099 2.00
9.997 10.00 -174 0.0092 2.00
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-o0o-
Equipment : pH Meter with Sensor Cert. No.: 24L.M120
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2407-0932DSC-3
Procedure Used :-
Cert. No.: 24LM120 Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Page.: 1 of 2 Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : pH Meter with Sensor Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
Manufacturer : Mettler Toledo 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Model : Seve2Go S2 Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Serial No. : C222171779 Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 3293237
ID No. : RYG_FS0594 Calil i i t: uuc* N Coverage
- Point Depth Temperature Reading Error Uncertainty Factor
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch (C) (mm) (C) (C) (C) (£°C) k
616/10 Moo 5, T.Maenam Khu, 25.0 100 25.003 25.1 0.097 0.16 2.00
A.Pluakdaeng, Rayong 21140, Thailand 30.0 100 30.004 30.2 0.196 0.16 2.00
40.0 100 40.001 40.2 0.199 0.16 2.00
Location : TPA On Site Calibration Laboraotory 500 100 50.003 50.2 0.197 0.16 2.00

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/') Kunchit Promprat

Issue Date :

26 July 2024
30 July 2024

(26:10)°C
(50£30)%
(220£22)V

Warakorn Lerngagtrakul

Approved Signatory

01 August 2024

UuC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-00o-







Cert. No.: 24TM632

Page: 10f3
Equipment : HOLAIF OVeN | p EVIEW BY ....ooovooooeooeoeeeeeseoeeen
Manufacturer : Memmert
Model : UFE 500 APPROVED BY.......ooooiiiiiiiiis
Serial No. : G511.1572
NEXT CAL DATE...... 21/09/25
ID No. : RYG_EN0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10) °c
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapongpaiboon
Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
) Suwit Imjai
Issue Date : 22 March 2024
Equipment : Hot Air Oven Cert. No.: 24TM632 Equipment : Hot Air Oven Cert. No.: 24TM632
Condition As-Received :  Used Item Page: 20f 3 Condition As-Received : Used Item Page: 30f 3
Reference : 2403-05630C-1 Reference : 2403-05630C-1
Procedure Used :- Result of Calibratiol (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration| UUC* | UUC* | T T Overall [c:
The temperature scale used was based on [TS-90. Point | Setting |Reading|  stability uniformity | Variation| Factor
Condition of this result of calibration (°Cc) (c) | (c) (£°C) (°c) (-c) K
1. Reference standard instrument:- 104.0 104.0 | 104.0 0.051 059 0.62 2
Instrument Serial No. Cert. No. Traceable Due Date 180.0 180.0 | 180.0 015 13 17 2
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024 - - m T -
2. This certificate is valid only to the item calibrated on date and place of calibration. Ca:bfa"on easured Pen!p'era(ure (c) Uncertainty
3. This certification is traceable to the International System of Unit. 3'"' osition .
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) (C) 1 2 3 4 5 L 7 8 Jo(ef)] (+C)
Result of Calibr: . (*) Without Adjustment 104.0 103.921| 103.786 103.757 | 103.759| 103.950| 103.817| 104.213 | 103.672 [ 103.673 0.42
Function of UUC* : Temperature Source 180.0 179.614| 179.270) 179.145] 179.599 | 180.001| 180.423 | 180.293 | 180.629 [ 179.429 1.1
Fresh air setting : Close Environment during calibration Average* : The average of 30 values in each position.
inni Finished Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temp. (°C ) 27 27 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
—(2 " REL.Humid. ( % ) 57 59 temperature at the reference location which are observed at the same time or at as close an observation time as
AC Supply ( Volt ) 222 224 possible to determine the pattern or ity within the chamber under steady-state conditions.
3 <35 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
3 (et Ref. Std. ID No.: @ UUC* : Unit Under Calibration
H s | H2 8 Calibration Point Note : The reported uncertainty of measurement was included stability and excluded uniformity .
e 1 7 T Position : (180)°C (104)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Z ’V\i/i”ﬁg,z/ﬁ_c factor k, providing a level of confidence of approximately 95 %.
ad o 1 18-18TC-01 [ 18-18RTD-01
7 it 2 18-18TC-02 | 18-18RTD-02 -o0o-
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe Installation Details: ~ Di ion of C| 5 18-18TC-05 | 18-18RTD-05
2= 50 om b= 040 m 6 18-18TC-06 | 23-18RTD-06
be 50 am W= 056 m 7 18-18TC-07 | 18-18RTD-07
= 50 om = 048 m 8 18-18TC-08 | 22-18RTD-08

9 (ref.) 18-18TC-09 [ 18-18RTD-09

Capacity = 011 m?









